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NNSIX - Nashville, Tennessee 
'Country Music Station of the Year' 

A-500 Studio Furniture delivered March 1993 
A-500 Console S/N 20789 delivered April 1993 
A-500 Console S/N 20792 delivered April 1993 
A-6(3100 Studio Furniture delivered March 1995 
A-6000 Console SIN 22536 delivered March 1995 
R-16 Console S/N 22557 delivered March 1995 
SP -5 Console S/N 22593 delivered April 1995 

Wheatstone Model A-6000 Audio Console shown 

1995 Academy of Courtry Music Award 
1995 Marconi Country Music Award 
1995 Billboard Country Music Award 

1995 Country Music Association Award 
1995 Country Music Association SRO Award 

1996 Gavin Country Music Award 
1996 Gavin Country Music Award 

1996 Academy of Country Music Award 

tel 315-452-5000 Syra:use. NY. 
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We took a few remarkable steps 
to give you the smoothest path to DTV. 

As you begin planning your move to 
digital television (DTV), you'll want a 

partner who can give you the quick- 
est, easiest and safest path possible. 
Harris would like to be your partner. 

From the start of the revolution 
leading to DTV, we have had only 
one goal-to give you the 
smoothest path. So we've been 
willing to take the hardest steps 
ourselves, from developing the RF 

test bed used by the ATTC to 
evaluate every HDTV system 
proposed for the U.S., to delivering 

the proven DTV transmitters operat- 
ing on the air today. 

The list of Harris' "firsts" 
is long. But they all add up to one 
simple benefit for you. No matter 
where DTV technology takes us, 

you can count on Harris for proven 
solutions. To learn what numerous 
major groups who have DTV 

Transmitter Equipment Agreements 
with Harris have discovered, please 
call. Find out how you can count on 

Harris to help you make the leap to 
tomorrow. Today. 

Harris Corporation 
Broadcast Division 
US and Canada 
Phone: 1 217 222-8200 
FAX: 1 217 224-1439 

Elsewhere 
Phone: 1 217 222-8290 
FAX: 1 217 224-2764 

HARRIS 
A new world of broadcast solutions 

01997 Harris Corp. 
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Are You Testing Digital Video? 

If Not, Can 

You Afford 
The Gamble? 

For complete information on 
how AAVS can help simplify your 
digital video testing needs, call us 
today at 1-800-769-AAVS(22s). 

A Sby Sencore 

The Name To Know In Digital Video Testing 

Advanced Audio Visual Systems by Sencore 
3200 Sencore Drive, Sioux Falls, SD 57107 
Direct (605) 339-0100 Fax (605) 339-0317 

They say digital video either works, or it doesn't - are 

you willing to risk the loss by not testing digital video? 

A S can help. We offer proven and reliable 
answers for your digital video testing needs. 

Whether you need the ability to test digital 
video in post production, broadcast, or manufac- 
turing - AAVS can provide the solutions. 

AAVS has simplified the process of testing and 
analyzing digital video with innovative products 
like the S310 Digital Video Analyser, DSA309 

Digital Studio Analyser, and the new DVA320QC 

Digital Video Quality Control Analyser. Each 

instrument offers easy -to -use, automated tests 
including: Serial Jitter, Time Reference Signal 
(TRS), Gamut Levels, EDH Errors, and Data 
Formatting. Plus the new DVA320QC offers you 
the ability to produce hard -copy reports refer- 
encing to Time Code (LTC) for future documen- 
tation or analyzing. 
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editorial 

I'll see you there 

Iis about this time of year that the humongous task of 
preparing the March pre -NAB edition really gets 

under way. Although most readers probably haven't 
even booked hotel rooms yet, 
the editors at BE are already 
hard at work on our largest 
issue of the year. 

This year's edition will have 
several surprises (they're sur- 
prises, so I can't tell you about 
them now) designed to make 
your travel to the bright lights 
of the gambling city even more 
fun and profitable. Heck, you 
might even win a prize. 

Some companies have already 
held their pre -NAB press con- 
ferences to announce some of their new products and 
services that will be unveiled at the show. During my 
travels around the country to visit clients, there was 
real excitement about this year's event. Last year saw 
the second round of introductions of some new tech- 
nology. The products were basically second versions of 
their original incantations. So far, it looks like some of 
the companies have skipped versions 3.11 to 6.0 of 
some products and are going to be able to deliver 

WSW! At press time, the Clinton ad- 
ministration and some mem- 
bers of Congress have again 
proposed that broadcasters be 

charged for spectrum usage. I needn't remind 
BE readers of the importance that such "short- 

term," political -minded suggestions are not in the best 
interest of the American public. 

While the NAB has already weighed in on the issue, 
stations shouldn't assume that will resolve the matter. 

Fo144%3'!7 

mo Qz°ni 

completely new technology, but with a tried-and-true 
history. 

One advantage of being an editor is that I get to learn 
about these products before 
they're released to the public. 
Because I no longer work in a 
TV station, getting a one-on- 
one demonstration is about as 
close as I get to my old hard- 
ware days. It's great getting to 
see and touch some of the 
equipment. And trust me on 
this one, there is going to be 
some really neat stuff at this 
year's show. 

It's not too early to make 
plans to attend the 1997 NAB. 

With two exhibition halls, more conferences than you 
could attend in a month and lots of new technology, it's 
going to be a hit. So get your act together and I'll see 
you there. 

Brad Dick, editor 

With a lame -duck president, you might wonder how far 
the administration will go to look for quick money 
solutions to budget issues. It seems one of the first places 
both President Clinton and Congress have previously 
looked for money has been from broadcasters. 

The transition to ATV will be expensive enough (more 
than enough) without having to also "buy a ticket" to 
spend that money. Contact your congressional represen- 
tative now and let them know how a spectrum fee would 
impact your business - and their voters. 

READER 
FEEDBACK 

CompuServe: 74672,3124 
Internet: be@intertec.com 
FAX back: 913/967-1905 
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Toshiba Introduces The World's First... 

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

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

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

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

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

The IK-TU40A camera accepts C -mount lenses and has video 

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

In Touch with Tomorrow 

TOSHIBA 
Toshiba America Information Systems, Inc. 

Imaging Systems Division Imaging Video Products Group 
9740 Irvine Boulevard Irvine, CA 92618-1697 1-800-550-8674 
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letters to the editor 

Regarding "Frankenstein TV 
59 

From the point -of -view of the consumer (being an AV 
tech in a college for 22+ years, buying TV's for the 
classroom), I can't see educational institutions making 
any investment in digital TVs for a long time. 

I find it highly unlikely that the broadcasters in our 
area will go digital for quite some time, seeing that they 
don't even want to go stereo while the market for stereo 
TVs must be booming. I don't see a lot of new 19 -inch 
and larger TVs on the market today that are still mono, 
and still, we have stereo holdouts. 

If a digital TV is going to cost $5,000, the public won't 
be going out to buy them too quick. Sheesh, don't the 
manufacturers of these things read the papers? With the 
average Joe having to work two 
or three part-time jobs just to get 
by (because his factory job was 
`downsized') who's going to have 
the money? 

Sure, there are those people 
who have to have the latest and 
greatest, but there aren't that 
many of them around. In the 
same vein, if the broadcasters go 
digital and no one buys an ex- 
pensive digital TV, who loses? 

PETER J. HOUGHTON, 

SENIOR TECHNICAL ASSISTANT 

BEGLEY LIBRARY 

SCHENECTADY, NY ,'L......,...L:.l....1í'0IAti.- .1.51.:.....\...nu 

Editor responds: 
If no one buys those expensive digital HDTV sets you 

mention, a LOT of people stand to loose. Billions - yes, 
billions, will be lost by set makers and broadcasters if the 
viewers don't quickly embrace ATV with their dollars. 

What the set manufacturers don't want Congress, the 
FCC and broadcasters to remember is that new set 
technology has a history of being adopted v -e -r -y s -1- 

o -w -1-y by viewers. 
For instance, once color TV was introduced, it took 

eight years for it to reach the minuscule 1% penetration 
level; even after 10 years, color TV -set penetration had 
barely reached 3%; and it took almost 20 years before 
50% of the American homes had color TV sets! 

Where's the proof that says HDTV will be any differ- 
ent? At these historical rates, if the FCC held to a 15 - 

year cut-off point for NTSC, two-thirds of America's 
viewers would be without any over -the -air broadcast 
service when NTSC went dark! 

Regarding "Choosing Batteries for 
Field Production" 

Your article, "Choosing Batteries for Field Produc- 
tion," by Bennett Liles in December's issue was interest- 
ing, even if a bit misleading, particularly in Lithium Ion. 

The chart you used, which was obtained I believe 
from Cadex Electronics, is actually incorrect when it 
states that Lithium Ion has a high self -discharge rate. 
We at IDX Technology verified this with Isidor Buch- 

mann of Cadex. Mr. Buchmann 
E -mailed us on Jan. 3 and said, 
"You are correct in assuming 
that the self -discharge of the Li - 
Ion is low. We apologize for the 
error and we will correct it short- 
ly." At a self -discharge rate of 
approximately 10% per month, 
it is probably one of the lowest. 

The data on cycle life is also 
not correct. The point is not 
how many cycles the battery 
can withstand, but how many 
cycles the battery goes through 
before it loses its effectiveness 
as an energy source. This figure 
is usually around 80% of initial 

capacity for broadcast applications. In theory, both 
Lithium and NiCd cycle to 80% level after approxi- 
mately 500 cycles. NiMH, on the other hand, levels at 
about 300 cycles. I say in theory, because unlike NiCd 
or NiMH, Li -Ion does not have memory effect. Conse- 
quently, as it does not require periodic deep discharge 
to prolong its life, Li -Ion should keep its effectiveness 
much longer. For more information on Lithium Ion 
and specifically the new IDX-NP-1 format Lithium 
Ion battery (NP -L40), we recommend that your read- 
ers check out our web site at www.idxtek.com. 

PAT O'ROURKE 

IDX TECHNOLOGY 

Editor's note: For a more complete table listing these and other 
battery performance characteristics, seep. 62 of the January issue, 
the article "Preparing for Disaster," discusses the selection of 
batteries. 
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The Cost Of 
MPEG-2 AFF 
Encoding Is 

Taking A 

So before you go off the deep end 
and pay for something you may not 
be getting, consider this: Argus... 
Vela's MPEG-2 encoding workstation 
...answers the need for affordable clip 
encoding and storage for the broad- 
cast professional. And at a cost that 
won't have you gasping for air. Look at 
the enhancements Argus supports: 

Real-time encode, monitoring, 
multiplex and transfer to video 
file servers in one pass. 

Simple and easy -to -use 
Graphical User Interface (GUI) 
built on Windows® NT 4.0. 

Optional support for the 
MPEG-2 4:2:2 Studio Profile. 

On screen VGA real-time 
confidence monitoring. 

Rack mount or desktop solutions. 

Louth automation interface 
support. 

Expandable clip storage. 

Random access to stored 
material for playback. 

Support for multiple 
output channels. 

GPI support. 

Support for NTSC and PAL. 

Dive. 
To see world -class performance at 

NAB, watch Argus execute every day 

at Sands Expo Booth S5426. 

ÁVe/a esearch 
the Nncc 01 file Future. 

8 1 3. 5 7 2. 1 2 3 0 
http://www.vela.com 
2501 1 18th Avenue North 
St. Petersburg, Florida 33716 
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news 

NAB '97 
NAB '97 expands technical conferences 

This year's NAB will feature expanded technical 
sessions and events for Multimedia World and the 51st 
Broadcast Engineering Conference. An all -new NAB 
Communications and Connectivity Event and the NAB/ 
Broadcast Designers Association (BDA) Designer's 
Conference will be added this year. 

For up-to-date comprehensive information about 
NAB '97, use the fax -on -demand service at 301-216- 
1847; or browse the web site at www.nab.org. 

ATSC DTV standard demo of HDTV to be featured 
A special technology demo of the Advanced Televi- 

sion Systems Committee (ATSC) Digital TV standard 
based on the HDTV system will take place at the 
convention. It is an inter -industry effort sponsored by 
NAB, broadcast networks and equipment manufactur- 
ers under the aegis of the ATSC. The demo will feature 
over -the -air broadcasts from a local Las Vegas TV 
station with some of the broadcasts originating from 
WHD-TV, the Model HDTV Station in Washington, 

By Dawn Hightower, senior associate editor 

DC. The broadcasts from WHD-TV will be linked to 
Las Vegas via satellite. 

Barbara Walters to receive NAB 
Distinguished Service Award 
Barbara Walters, ABC News correspondent and an- 

chor, will receive the NAB 1997 Distinguished Service 
Award April 7 at the conference's All -Industry Open- 
ing. The award recognizes a broadcaster who has made 
a significant and lasting contribution to the American 
system of broadcasting. 

Walters recently marked her 20th anniversary at 
ABC, which she joined in 1976 as the first woman to co- 
anchor the network news. 

Ellen Hancock keynotes NAB Multimedia World 
Ellen Hancock, executive vice president of research 

and development and chief technology officer, Apple 
Computer, will keynote the 1997 NAB Multimedia 
World Conference on April 8 from 9 a.m. to 10 a.m. at 
the Sands Expo center. 

Two international SCIE meeting groups formed 
Two international meeting groups of the Society of 

Cable Telecommunications Engineers (SCTE) have 
formed, one in St. John's, Newfoundland in Canada 
and the other in Panama City, Panama. 

Meeting groups are local organizations in the process 
of meeting all of the requirements necessary for full 
SCTE chapter status. This marks the first time in the 
society's 27 -year history that SCTE meeting groups 
have been formed outside of the United States. 

NDBC completes evaluation of DBS 
In December, the National Data Broadcasting Com- 

mittee (NDBC) completed its evaluation of high-speed 
data broadcasting systems. Digideck's system was found 
to be a viable candidate system for a data broadcasting 
service. 

The NDBC conducted a comprehensive field test 
program on the Digideck system last fall. Tests were 
conducted in the Washington, DC, area and data was 
collected at 90 receiving sites, under several reception 
configurations. The test program used the facilities of 
WJLA-TV Channel 7 and WETA-TV Channel 26 for 
transmission. Data was gathered at distances up to 45 
miles from the transmitter sites. On Channel 7, satis- 
factory reception of the Digideck system was found at 
93% of the locations visited, compared to 82% for 
reception of satisfactory NTSC images. On Channel 
26, satisfactory reception of the Digideck system was 
found at 74% of the locations compared to 62% for 

reception of satisfactory NTSC images. 
The technical work of the committee, along with a 

final report, will be sent to the FCC for inclusion in its 
technical record on data broadcasting systems. The 
committee's work is now complete, and it is hoped that 
it will contribute to fostering new markets for dissem- 
inating data -based information services for business 
and consumer uses. 

Course offered on error correcting codes 
The University Consortium for Continuing Education 

(UCCE) is sponsoring a four -day course on error cor- 
recting codes with application to digital storage systems, 
in San Jose, CA. The course will feature PR/VIL record- 
ing and Reed -Solomon Code error correction for DVD 
disks and next -generation hard disks. For more infor- 
mation, call Joleen Packman at 818-995-6335 or fax at 
818-995-2932 or E-mail at info@ucce.edu. 

A training course on fiber -optics 
A training course for installers, maintenance person- 

nel and engineer designers who want to learn how to 
install, test and design fiber-optic systems for voice, 
data and video applications is being offered by The 
Light Brigade. Classroom and workstations are set up 
for hands-on training in connectorization, splicing, 
cable preparation, OTDR and optical loss testing. Call 
1-800-451-7128 for the 1997 training catalog and for 
dates and locations of the training course. 
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PAINTBOX & PICTLJREBOX® 

QUANTEL 

The graphics team 
In a world dominated by deadlines and ratings, the ability to create 

great news graphics fast, is vital. The united forces of Paintbox®, 

Pictureboxa and Picturenet® Plus gives you all the creative power, 

assured stills handling performance and efficient networking you need. 

It's the team you can count on. 

Call our 24 hour Graphics Hotline now: 1 800 218 0051 Ext.481 
Quantel Inc., 28 Thorndal Circle, Darien, CT 06820 Tel: (203) 656 3100 Fax: (203) 656 3459 http://www.quantel.com 
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Harry Martin 

fcc update 
By Harry C. Martin 

Deadline for compliance 
with RF standards extended 

The commission has extended to Sept. 1, 1997, the 
transition period for broadcast applicants and 

station licensees to comply with the new requirements 
for evaluating the environmental effects of radio - 
frequency (RF) electromagnetic fields from FCC -reg- 
ulated transmitters. 

Last August, the commission amended its rules 
governing such effects by establish- 
ing new guidelines and methods, 
and setting a transition period until 
Jan. 1, 1997, for applicants and 
stations to comply with the new 
requirements. Various industry 
groups sought extensions of the 
transition period, arguing that af- 
fected parties could not achieve 
compliance with the new rules by 
Jan. 1. 

The commission stated that, based on the petitions 
and comments it received, it is clear that most stations 
and applicants will need more time to determine that 
they comply with the new requirements. The commis- 
sion noted that an extension of the transition period 
to Sept. 1 would: 

1. Eliminate the need for the filing and granting of 
individual waiver requests; 
2. Allow time for applicants and licensees to review 
the results of the decisions that will be taken in the near 
future addressing other issues raised in the petitions; 
and 
3. Permit applicants to review the FCC's revised 
information bulletin and make the necessary mea- 
surements or calculations to determine that they are 
in compliance. 

License terms extended 
Section 203 of the Telecommunications Act of 1996 

has been implemented by adopting rules, which extend 
the license terms for TV stations to eight years. The 
exception is for experimental broadcast station license 
terms, which will remain at one year. 

Air -safety obligations reminder 
The FCC has issued a notice reminding all licensees 

and tower owners of the importance of conforming 
with FCC -issued lighting and marking specifications 
for communications towers. The commission has re- 

ceived reports of aircraft collisions with unmarked or 
improperly lighted communications towers. 

Reports on these accidents indicate that tower own- 
ers and FCC licensees need to be more aware of 
conforming to FCC obstruction marking and lighting 
specifications. Whenever a tower is greater than 200 
feet in height and/or is located near an airport, the 
licensee using the tower or the owner must apply for 
FCC -issued obstruction marking and lighting specifi- 
cations, in addition to any determination of no hazard 
obtained from the FAA. During construction of the 
structure, temporary warning lights must be installed 
at the top and at each level where permanent lights 
will be installed. 

Licensees must make sure that their towers are marked 
and lighted according to the specifications listed on 
their permits. Licensees also must make daily inspec- 
tions to ensure that the lights are on and operating 
properly. Any variance must be approved by the FCC. 

If a light outage cannot be corrected within 30 min- 
utes after it occurs, the licensee must immediately 
contact the local FAA Flight Service Station (FSS), 
which will issue a warning to pilots. The FSS must also 
be notified when the lights return to operation. 
The FCC intends to continue its close scrutiny of 

radio towers. It will take appropriate action, includ- 
ing issuing fines and/or revoking the station license, 
against the user or owner of any unauthorized or 
improperly marked radio tower. 

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

ATE 
TV stations in Indiana, Kentucky and Tennessee 

must file their renewal applications on or before 
April 1. Commercial TV stations in the following 
states must file their annual ownership reports on or 
before April 1: Delaware, Indiana, Kentucky, Penn- 
sylvania, Tennessee and Texas. 

Tower owners in Iowa and Virginia must register 
their towers between March 1 and March 31, 1997. 
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You deliver the story at the top of the hour. Period. 

The story is everything-and the tools you use to 

deliver it must be proven. Flexible. And fast. 

Avid can help you beat the clock. Letting you air 

consistently high -quality broadcasts while the compe- 

tition's still running around with tapes. 

Our disk -based editing system, NewsCutter', 

is, quite simply, a better way to edit news. Just like 

word processing for video. Cut and paste. Pinpoint 

shots frame by frame. Make copies without degrada- 

tion. And no predigitizing. No other technology allows 

the control and flexibility that digital -on -disk does. 

Avid's newsroom computer systems, Avid 

NetStation "' and NewsView' let your entire team 

share wires, scripts, rundowns and assignments. 

The latest graphical interface makes it fast and easy. 

Imagine the impact on productivity and efficiency. 

And our unique Digital News Gathering (DNG) 

system integrates our news editing and playback 

products into a complete server -based production 

system. No more waiting. No more missing the 

deadline. 

Avid's field-tested systems are scalable, modular 

and open. They can be integrated into your existing 

analog or digital facility and will grow with you. 

Sci-fi? Lool< again. Avid's systems are in use in 

more than 900 broadcast facilities worldwide. Today. 

That's a lot of broadcasters who can react to late - 

breaking news faster-and better-than you can, if 

you're relying just on tape. 

For more information on Avid disk -based news 

editing, newsroom computer systems or Digital News 

Gathering, call 800 949 AVID. You can't control 

time. But you can make better use of it. 

AVID® 
NEWS SOLUTIONS 
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Transition to digital 

Transform coding 

As discussed in last month's column, virtually all 
applications of video and visual communication 

deal with enormous amounts of data. Because of this, 
compression is an integral part of many modern digital 
video applications. We examined the motion-JPEG 
(M-JPEG) format and introduced the concept of trans- 
form coding (TC). This month, we examine picture 
coding in detail, with an eye toward how it's used in M- 
JPEG and MPEG applications. 

Jerry Whitaker 

Transform coding 
In technical literature, countless ver- 

sions of different coding techniques can 
be found. One that crops up regularly 
during discussions about transmission 
standards is transform coding (TC). 

Transform coding is a universal bit - 
rate reduction method well -suited for 
large and small bit rates. Furthermore, 
the subjective impression given by the 
resulting picture is frequently better 

than with other methods, because of several possibilities 
that it offers for exploiting human visual inadequacies. If 
the intended bit rate is insufficient, the effect is seen as a 
lack of sharpness, typically less disturbing (subjectively) 
than other coding errors, such as frayed edges or struc- 
tured noise. Only at low bit rates does TC produce a 

particularly noticeable artifact: the blocking effect. 
Because not all pictures have the same statistical 

characteristics, the optimum transform isn't constant, 
but depends on the momentary picture contents that 
have to be coded. We could, for 
example, recalculate the optimum 
transform matrix for every new 
frame to be transmitted, as is per- 
formed in the Karhunen-Loeve 
transform (KLT). Although the KLT 
is efficient in terms of ultimate per- 
formance, it isn't typically used in 
practice because it demands inves- 
tigating each new picture and find- 
ing the best transform matrix. Fur- 
thermore, the matrix must be indi- 
cated to the receiver for each frame, 
because this must be used in decod- 
ing of the relevant inverse trans- 
form. A compromise is made with 

By Jerry Whitaker 

the discrete cosine transform (DCT). This transform 
matrix is constant, is suitable for a variety of pictures 
and is sometimes referred to as "quick KLT." 

The DCT is a near relative of the discrete Fourier 
transform (DFT), which is widely used in signal anal- 
ysis. Similar to DFT techniques, DCT offers a reliable 
algorithm for quick execution of matrix multiplication. 
The main advantage of DCT is that it decorrelates the 
pixels efficiently; put another way, it efficiently con- 
verts statistically dependent pixel values into indepen- 
dent coefficients. In so doing, DCT packs the signal 
energy of the image block onto a small number of 
coefficients. Another significant advantage of using 
DCT is that a number of fast implementations are 
available. A block diagram of a DCT-based codec is 

shown in Figure 1. 

Planar transform 
The similarities of neighboring pixels in a video image 

aren't only line- or column -oriented, but also area - 
oriented. To make use of these neighborhood relation- 
ships, it's understandable that we would not only like 
to transform in lines and columns, but also in areas. 
This can be achieved by a planar transform. In practice, 
separable transforms are used almost exclusively. A 

separable planar transform is nothing more than the 
repeated application of a simple transform. It's almost 
always applied to square picture segments of sizeNxN, 
and progresses in two steps, as illustrated in Figure 2. 
First, all lines of the picture segments are transformed 
in succession, and then all rows of the segments calcu- 

8 x 8 BLOCK 

SOURCE 
IMAGE 

CODED IMAGE 

DCT-BASED ENCODER 

FOCI ANTIZER 

QUANT TABLE 

r ENTROPY CODER 

[CODE TABLE 
I 

CODED IMAGE 

DCT-BASED DECODER 

ENTROPY DECODER]-- -TEQUANTIZER- IDCT 

QUANT TABLE CODE TABLE 
8x8 BLOCK 

RECONSTRUCTED 
IMAGE 

Figure 1. A block diagram of a DCT-based image compression system. Note how 
the 8x8 source image is processed through a forward-DCT encoder and related 
systems to the inverse-DCT decoder and reconstructed into an 8x8 image. 
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Figure 2. Processing of a planar DCT. Note how the information content 
decreases markedly after row and column processing. 

lated in the first step are transformed. 
In text books, the planar transform is frequently 

called a 2D transform. The transform is - in principle - possible for any segment forms and not just for 
square ones. For a segment of the size NxN, we 
consequently use 2N transforms. The coefficients are 
now no longer arranged as vectors, but as a matrix. The 
coefficients of the i lines and the j columns are called Cri 

(i, j = 1 ... N). Each of these coefficients no longer 
represents a basic vector, but a basic picture. In this 
way, each NxN picture segment is composed of NxN 
different basic pictures, in which each coefficient gives 
the weighting of a particular basic picture. Figure 3 

shows the basic pictures of the coefficients C71 and C23 for 
a planar 4x4 DCT. As we can see, C7 represents the DC 
part. We, therefore, call it the DC coefficient; the others 

are appropriately called the AC coefficients. 
The planar transform of interlaced video 

is somewhat problematic. In moving re- 
gions of the picture, depending on the speed 
of motion, the similarities of vertically neigh- 
boring pixels of a frame are lost, because 
changes have occurred between the sam- 
pling of the two different picture halves. For 
this reason, the performance of the system 
(or output concentration) can be greatly 
weakened compared to progressively 

scanned pictures. Well -tuned algorithms, therefore, try 
to detect stronger movements and switch to a trans- 
form in one picture half (i.e., field) for these picture 
regions. But the coding in one picture half is less 

efficient due to the correlation of vertically neighboring 
pixels being weaker than in the full picture of a static 
scene. Simply stated, if the picture sequences are inter- 
laced, the picture quality can be influenced by the 
motion content of the scene to be coded. 

Interframe transform coding 
With common algorithms, compression factors of 

approximately eight can be achieved, while maintain- 
ing good picture quality. Achieving higher factors 
requires exploiting similarities between successive 
frames. The nearest approach to this is the extension of 

"LOOK WILCOX, THE DIGITAL COMMUNICATIONS TREND 
IS CATCHING ON EVERYWHERE," WHISPERED SNELL. 
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transition to digital 
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Figure 3. The pictures for a planar 4x4 OCT. Element Cl, 
is located at row 1, column 1; element C. is located at 
row 2, column 3. Note that picture C11 values are con- 
stant, referred to as DC coefficients. The changing val- 
ues shown in picture C23 are known as AC coefficients. 

the DCT in the time dimension. One disadvantage of 
such cubic transforms is the increase in calculation 
effort. For video, the biggest disadvantage is the in- 

creased memory requirement: for an 8x8x8 DCT, at 
least seven frame memories are needed. Much simpler 
is the hybrid DCT, which also efficiently codes pictures 
with moving objects. This method comprises - almost 
exclusively -a motion -compensated difference -pulse - 
code modulation (DPCM) technique; instead of trans- 
ferring each picture individually, the motion -compen- 
sated difference of two successive frames is coded. 

DPCM is, in essence, predictive coding of sample 
differences. DPCM can be applied for interframe cod- 
ing, which exploits the temporal redundancy of the 
input image and intraframe coding, which exploits the 
spatial redundancy of the image. In the intraframe 
mode, the difference is calculated using the values of 
two neighboring pixels of the same frame. In the 
interframe mode, the difference is calculated using the 
value of the same pixel on two consecutive frames. In 
either mode of operation, the value of the target pixel 
is predicted using the reconstructed values of the 
previously coded neighboring pixels, and this value is 

then subtracted from the original value to form the 
differential image value. 

Having laid a basic foundation for compression 
technologies, next month we will examine MPEG-1 in 
detail. 

Jerry Whitaker is a consulting editor for Broadcast Engineering 
magazine. 

"CLEA?.LY THE RESULT OF AN EARLY 

EXPERIMENT IN COMPRESSION..." MUSED WILCOX. 
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management 
By Michael Erbschloe 

Tips for effective communication 

Do you get frustrated about how well your staff is 

doing their job? Do you wonder why you aren't 
getting better performance from them and why they 
aren't meeting your expectations? Frustrations like these 
can make supervising even more difficult. Before you 
pack it up and move to the mountains, there is one thing 
that may help you improve your staff's performance. 

Michael Erbschloe 

It's a two-way street 
Communication. It's more than tell- 

ing your staff what to do. It's an 
ongoing two-way process between 
you and your staff. Following are a 

few tips that can help you effectively 
communicate your expectations, re- 
duce your frustration, ease tensions 
and improve your staff's performance. 
Make sure that what you're com- 

municating, whether in speaking or 
writing, is being understood. It's es- 

sential that you have a feedback mechanism to verify 
that what you've said is understood. 

The goal is to establish an ongoing dialogue about 
your expectations and your staff's understanding of 
your expectations. Be patient and persistent when 
communicating. Many obstacles can block communi- 
cation, but recognizing what they are can help you 
neutralize them. 

Recognize and deal with cultural differences in the use 
of language. You don't need to change the way people 
think or speak, but you do need to make sure that it's not 
getting in the way of communication. Cultural differ- 
ences aren't an excuse for poor performance, they're 
merely potential blocks to effective communication. 

The communication loop 
1. Think about what you want to say. Does it make 
sense? Is it thoroughly stated? 
2. Initiate the communication. 
3. Have your staff explain to you what they feel is 

expected of them. 
4. If there is any misunderstanding, clarify your 
points and have your staff explain to you what they 
feel is expected from them. 
5. Follow up by checking back with your staff to see 
how things are going and if they need clarification or 
support to accomplish a task or goal. 

Personal crisis crunch 
If a staff member is experiencing personal difficulties, 

such as a divorce or a death in the family, his or her job 
performance may suffer. This is natural. Individual 
reactions to personal problems will vary, however. 

During a personal crisis, some staff members may 
actually be more productive. They may be looking for 
an escape from pain, anger or frustration and may find 
it in their work. The important thing you need to watch 
for is burnout or depression that may hit days, weeks 
or even months after an incident. 

Other staff members may have a moderate dip in their 
performance during a personal crisis and may just need 
some support and empathy. 

Be careful when dealing with the employee that is 
having a severe reaction to a personal crisis. What may 
seem to be a desire for support can turn into a crisis for 
you as the supervisor. Don't get involved in drawn-out 
conversations about your staff's problems, 20 minutes 
is about the longest you can be effective in this situa- 
tion. 

If the depression and lack of performance goes on for 
several days, recommend that the employee take a few 
days of leave. It the situation persists, then refer him or 
her to professional counseling. 

A pat on the back 
People need positive reinforcement. Tell your staff 

they're doing well and when possible, do so publicly. Be 

consistent and give feedback often. Just because you're 
giving positive feedback doesn't mean that you cannot 
tell people what you don't want or what they need to do 
over or change. 

If you're reviewing an employee's performance, give 
positive feedback for those tasks that have been done 
well. However, when an employee hasn't done a satis- 
factory job, be straightforward. If you have a solution 
that you want your employee to implement or if you 
know what you want him or her to change, just say so. 

On the other hand, if don't have a solution, admit it 
and say that you need to think about it. Ask the 
employee to think of other possible options. By working 
together, the two of you may be able to solve a problem 
and do so without hurt feelings or conflict. 

Michael Erbschloe is a management consultant, author and tech- 
nical editor and teaches management courses at Oklahoma State 
University. 

18 Broadcast Engineering February 1997 

www.americanradiohistory.com



You can turn to many different 

companies to equip your new digital studio. 

Luckily, you don't have to. 

The new Tektronix 764's Session Statistics Display records key 
digital audio parameters, while the WFM601i provides 

extended error checking, eye pattern testing, and a traditional 
analog display for serial digital video. 

You can shop a long list of 

suppliers for bits and pieces of 

test equipment for your new 

component digital studio. 

Fortunately, that's an ordeal you 

can avoid. 

Tektronix is the one place you can turn for all the test 

equipment to equip your entire high -end digital studio. 

Plus all the expertise and assistance you need to ensure 

that your move to digital is fast and efficient. 

Tektronix offers the industry's most advanced 

instruments to monitor and analyze everything, including 

The SPG 422 Component Digital Sync Pulse Generator is fast 
becoming the new industry standard, providing master digital 

timing references plus serial digital video and AES digital audio 
test signal sources. 

content, data integrity and transport layer. And to perform 

every essential studio function, from monitoring channel 

status data and accumulating session statistics during 

digital audio mastering, to testing the integrity of a 

270 Mb/s digital video transport layer. 

Why deal with a multitude of suppliers when you 

can turn to Tektronix, the video industry leader for more 

than 40 years. 

For information on any of our communications test 

solutions, just call 800-426-2200. (When prompted, press 

"3" and ask for program 464.) Or, find us on the Web at 

http://www.tek.com/mbd/w464 

TESTING THE CHANGING WORLD OF COMMUNICATIONS 

Tektronix 
01995 Tektronix Um. VAA-TVTST2-91 
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computers & networks 
By Brad Gilmer 

Networks within networks 

This month, I want to talk about one of our newest 
networks, Cartoon Brazil. This facility is all -digital 

and uses automation and file server technology. 
When we built a previous network, Cartoon Latin 

America, we selected Louth Automation and Tektron- 
ix Profile video servers. With Cartoon Brazil, we ex- 
panded our knowledge of vendors and technology by 
selecting Pro -Bel automation and Hewlett-Packard vid- 
eo servers (BVS). We may be nuts to mix vendors, 
however, we hope to gain valuable experience working 
with multiple vendors in an environment where the 

systems have to talk together anyway. 

The three networks 
behind the Network 

There are three computer networks 
involved at Cartoon Brazil. The first is a 
Thinnet Ethernet network used exclu- 
sively for communications in the Pro - 
Bel automation system. The second is a 

10-BaseT/FDDI unshielded twisted pair/ 
fiber network used for our business 
systems. These business systems are used 
for log generation, E-mail and Internet 

access. The third is an FDDI fiber-optic network used 
to exchange files between the two H -P servers. (The 
FDDI network will be changed to Fibre Channel some- 
time this spring.) 

The Pro -Bel Thinnet network is the primary means of 
communications between different parts of the auto- 
mation system. It uses a Windows NT 4.0 server and a 
client -server database application to support the col- 
lection and display of information about our commer- 
cial inventory. The network allows communications 
between all elements of the Pro -Bel system using Ether- 
net IEEE 802.3 protocol. 

We chose Thinnet (RG -58) cabling to make it more 
difficult for someone to inadvertently connect 
a cable from our house network to the automa- 
tion network. It's important that the automa- 
tion network be constructed in functional seg- 
ments that are isolated from the house net- 
work. This prevents having to explain to the 
boss how someone downloading a huge file 
from the Internet could keep a spot from 
playing on the air. We chose the Ethernet 
protocol because it works well in the PC envi- 
ronment. It's widely accepted and fits well with 

the other protocols in use at our facility. 
The second network is our business systems network. 

It's comprised of 10Base-T twisted pair and FDDI 
backbone. This network carries our regular business 
traffic, including log systems, E-mail and other servic- 
es, all communicating with desktop computers over 
this network. The network is connected to the Pro -Bel 
automation network through a separate Ethernet card 
in the Windows NT server. This is how the automation 
system gets logs from and returns "as run" logs to the 
traffic system. 

As Kevin Binette, one of our network gurus ex- 
plained, our building network is designed so that 
concentrators communicate between desktops within 
a work area using 10Mb twisted pair. When the traffic 
travels from one work area to another, we use 100Mb 
FDDI fiber-optic lines. This allows us to control costs 
to the desktop, while using high-speed communica- 
tions between work groups to handle the load. The 
protocol on the desktop is Ethernet and the protocol on 
the fiber is FDDI. There are network switches in our 
system that perform the translation between the two 
protocols automatically. The protocols are designed so 
that the translation from one to another isn't difficult. 

One thing is for sure - when it comes to networks 
and broadcasting, always leave yourself an out. If 
something can go wrong, it will, so sneakernet is worth 
considering. It's always connected, it's reasonably fast 
and the price is right. If the building network goes 
down, you can always get someone to make a log on 
diskette in the traffic system and carry it over to the 
automation system. Segment isolation is another tool 
you can use when things go wrong. If your network is 
designed properly, you should be able to isolate parts 
of the network so that a network problem in one area 
doesn't take down the whole operation. 

The third network is an FDDI 100Mb dedicated link 

10 BASE T 
THINNET LOG - ETHERNET 

ETHERNET 
TRANSLATOR 

NETWORK T 
I 

NT 4.0 ACQUISITION SEXTANT MAPP 1 MAPP 2 
DATABASE STATION CPV SERVER SERVER 

SERVER INTERFACE INTERFACE 

_L_. 
HP HP 
BVS ' BVS 

HP FDDI 
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The Pro -Bel Thinnet Network. 
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ADAPT 
TO 

STABLE 
IMAGES 

...CANON'S 
IS -20B, 

OPTICAL IMAGE 
STABILIZER ADAPTER. 

The IS -20B Image Stabilizer Adapter, designed to be 
front mounted on Canon's J20aX8B and H2OaX6 ENG 
zoom lenses, incorporates Canon's Vari -angle Prism 
technology virtually eliminating shaking and vibration. 

Users can now enjoy 8mm wide angle to 160mm 
telephoto (16mm-320mm with 2X extender), and 
maximum relative aperture of 1:1.7 with no additional 
f -drop, while using the IS -20B Image Stabilizer Adapter. 
These specifications were not previously available with 
other image stabilizer lenses. 

For more information on the IS -20B, please call 
1-800-3214388. (In Canada call 905-795-2012.) 

aeon 
The Number One Lens 

Web site @ http://www.usa.canon.com 
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computers & networks 

between our two H -P BVS units. We run two BVS units 
in parallel - one as a main, the other as backup. We 
dub spots into the main and then they are copied to the 
backup over the FDDI connection. Our BVS servers are 
due to be changed out for the new Media Stream 
servers sometime early this year. The new servers will 
support Fibre Channel networking with data rates 
approaching 1 Gb/s. This speed, combined with video 
compression technology, will allow groups of servers 
to be connected using a Fibre Channel network. Our 
hope is to interconnect H -P, Tektronix and other prod- 
ucts using what I believe will become our video net- 
work of the future - Fibre Channel. If you're not up to 
speed on Fibre Channel, take a look at the Fibre 
Channel Association web page at http://amdahl.com/ 
ext/CARP/FCA/FCA. html. 

Let's talk terms 
Before we get too far into the world of computers and 

networks, it would be a good time to talk terms - and 
I'm not talking automobile financing. 

Every industry has its own buzz words. (I can remem- 
ber when someone asked me to go clean an ACR-25, 
and I had no idea what it was.) As the computer and 
broadcast worlds come together, the chance for mis- 
communications is high. Sometimes, you can run into 
problems with terms you would not expect to cause 

6. RS -232 
remote control 

1. 24-90 kHz true multi -scanning at 
resolu to /600 x 1280 

A... . 511111MIIPPewr 

Cartoon Network Brazil is exploring the limits of computers 
and networking technology. This operation employs tradi- 
tional1 OBaseT networks and FDDI fiber, moving video pack- 
ets according to commands sent over the slower network. 
Photo by Mark Hill, TBS, Inc. 

trouble. An example is automation. If you say automa- 
tion to a group of broadcasters, most would probably 
say it refers to the station automation that puts spots on 
the air. If you asked someone involved in the computer 
world, they might think you are referring to computer 
programs that make it easier to work in an office. I have 
found that it pays to ask questions any time you hear a 
new word or acronym you don't recognize. 

Brad Gilmer is director of advanced network operations & tech- 
nology for Turner Entertainment Networks. 

4. Brobdcast quality NTSC/PAL 
composite, S -video. RGB and YUV outputs 
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5. Down converted VGA/ 
SVGA/MAC outputs 

2. Dual computer inputs 

7. Digital video processing controls 

8. 50-200% variable image sizing controls 

9. Multiple levels of flicker reduction/image enhancement 

THE NEW ii_71 i I LTRA 
WHAT PUTS IT OUT IN FRONT? THE FEATURES BEHIND IT. 

3. Genlack inputs 

10. Just one rack -unit high 

Introducing a giant step forward in broadcast quality 

images. Scan Do® Ultra is everything you asked for in a 

workstation to video scan converter/down converter: powerful fea- 

tures you want, higher resolutions you need, the superior quality 

of the Scan Do family, and a price that's incredibly affordable. In 

fact, at just $6,495, Scan Do Ultra offers the industry's best 

balance of performance and value. 

So now you can create true broadcast quality video from 
your high -res workstation, PC or Mac® - without creating 

problems for your budget! 

But don't take our word for it. Call for a free demo, and we'll 

put a Scan Do Ultra in front of you. Then you can discover 
for yourself all the features behind our most powerful scan 

converter ever! 

Communications 
Phone: 516-273-0404 / Fax: 516-273-1638 

13ISpeciames, Inc. E-mail: info@commspecial.com 
..For high-performance computer video interfaces. Internet: http://www.commspecial.com 

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

Scan Do is a registered trademark and FaxNOW is a trademark of Communications Specialties, Inc. 
All other trademarks are property of their owners. ©1996 Communications Specialties, Inc. 
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SE S YO 

EQUIPMENT IS DIGITAL 

AND SOME OF IT ISN'T. 

Americ2s 1-E9--575-.8VO1 Europe/Africa/Middle East -P4-1635-511939 
Asia/Pacific 352-28.J-1993 info@uisci.com tfp:JPww.utscí.com 

At Utah Scientific, we recognize that you 

need to approach the digital future one 

step at a time. That's why we designed the 

UTAH -300 routing switcher. The UTAH - 

300 handles analog, digital or both in the 

same frame. Combine this with our new 

SC -3 Control System and you have 

a routing system that's powerful and flexible 

enough to take on today's realities while 

preparing you for tomorrow's challenges. 

That means you can upgrade to a digital 

routing system without retiring your 

equipment prematurely. It means you 

have the assurance the UTAH -300 solution 

will be there to provide the switching and 

control requirements of the future. 

Utah SC -3 Control System 

Analog and digital in the same frame 

Backward compatibility 
Windows programming screens 

Open control protocols 
Ethernet control port 
Third party control capability 
Two level tie line option 

RealTime Switch' 

Call your Utah Scientific representative 

at 1-800-246-6744 ext. 5016 for your 

tree UTAH -300 Planning Book. 

The UTAH -300. So advanced it 

actually works with your old stuff. 
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production clips 
By Bennett 

Portable power 

Power generators come in an endless assortment of 
types, sizes and capacities, but those designed for 

remote broadcasts have certain distinguishing charac- 
teristics. First, they are generally insulated for acousti- 
cal noise reduction. In some cases, these generators are 
enclosed and insulated with heavy foil and foam, but 
the best noise reduction is provided by a thick layer of 
felt. Such insulation can double or even triple the cost 
of a portable generator, but exposed -engine generators 
are generally not welcome at remotes. 

The capacity of this portable, diesel -powered generator is 166A, 
three-phase (500A total, single-phase). Its housing is felt -lined for 
quiet operation. 

Second, broadcast generators are crystal -controlled 
for frequency and voltage. Power frequency is a function 
of engine speed (most generator engines run at 1, 800rpm), 
which is maintained by sensing a spot on the flywheel, 
comparing it to the crystal oscillator and throttling the 
engine in minute increments to govern the rotation. This 
is particularly vital with HMI lighting for film and TV 
work. It requires the power frequency to be maintained 
within two -tenths of a cycle. 

The third key parameter for broadcast generators is 

reliability. The better units have oversized fuel -filter/ 
water separators, which are helpful in cases of ex- 
tended, continuous use. Transparent sumps allow 
water and other heavier -than -fuel contaminants to 
sink to the bottom of the sump, where they can be 
detected and drained off before causing rough run- 
ning or a shutdown. 

generators is the diesel engine. Diesels run slower and 
are generally quieter and more stable than gasoline 
engines. Diesel fuel is more prone to water contamina- 
tion through condensation inside the tank, however, so 
generator operators tend to keep their tanks topped 
off, thereby limiting the amount of space for air in the 
tank. In either case, it's recommended to run the engine 
at least once per week. 

Built-in metering on most generators will at least 
indicate volts, amps and frequency, although these are 
more accurately measured with a hand-held multime- 
ter. The most fragile part of a mobile power unit is the 
gauges. After miles of bumps and vibration, these 
indicators typically become less accurate and eventual- 
ly fail completely. 

Camlock connectors are standard fare on all broad- 
cast portable power units. It's a good idea to have 
camlock turnaround adapters with you at the remote 
site because some generators will have the neutral 
connector reversed. 

When contracting for a generator, specify cable amount 
and type because the units don't always include power 
cable. The National Electrical Code now requires 
replacement of older welding cable. Its neoprene insu- 
lation is subject to cracking and damage by diesel fuel 
and ultraviolet light. Today's entertainment cable has a 
double layer of Hypalon insulation and is tougher and 
more flexible than welding cable. 

All remote equipment should be grounded to one 
point. Multiple grounding usually means ground loops 
and hum. When arranging for power, always know the 
capacity and phase needed by the job. A 200A three- 
phase unit will provide 600A at 120V (split phase). 
Some companies will advertise their units' capacity in 
amps -per -phase, while others state total output current 
at 120V. 

Don't learn the hard way 
Although often violated, local codes usually require 

a licensed electrician to be present when a generator is 

used. An extinguisher for all types of fire is also 
essential. 

Working with a reliable and experienced generator 
operator allows the broadcaster to worry about one 
less thing at the remote site. 

Rules of the road 
Another significant characteristic of most broadcast 
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THEY DON'T CARE WHO MAKES 
ThE MOST RELIABLE VIDEO 
LIBRARIES. YOU SHOULD. 

Reliability is the most important benefit of any on -air presentation system. Since its 

introduction, our TCS45 automated video library has proven to be one of the most reliable 

presentation systems on the market. Our fault tolerant 

design includes important features like built-in error 

detection and recovery, integral backup systems, and a 

design that provides 100% duty -cycle operation. Add 

our CacheMachinen" option to the TCS45 and you get 

all the synergistic benefits of video tape and digital disk 

cache storage. We're delivering the best value from 

both tape and disk technologies right now. Your 

viewers still won't care about the video library you're 

using, but now you have several important reasons 

to give us a call. 

Oderics 
Broadcast 

TCS45: A compact 
video library with 
field -proven results. 
The TCS45 is a turnkey 
solution for a wide range 
of broadcast, satellite, and 
cable applications. It's 

ideal for automated on -air presentation and 
may include digital disk cache to increase 
productivity, reliability, and reduce mainte- 
nance. With our CacheMachineTM soft- 
ware, the TCS45 provides archive storage 
for more than 5,000 spots and can still 
provide program playback. For added 
flexibility, we offer the XR800 external 
device controller, allowing control of two 
external tape machines of different formats. 
The TCS45 with CacheMachine is like a 

television station in a box. 

The Automated Storage Management Company 
USA Tel (714) 774-2200 EUROPE Tel +44 (0) 118 927-4600 ASIA Tel +65 324-0636 

WWW hrrp://wwwodetics.com/ E-mail broadcast_sales@odetics.com 
® ODETICS. INC 1996 11206 
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'The trek toward disk -based broadcast 

transmission is on. And Sony is beside you 

every step of the way with the new FrexSysim transmission control 

system. By integrating tape and disk storage, the fte,Sys system 

provides the flexible and cost-effective migration path you've 
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been looking for. 'The Tfe Sys system combines high quality MPEG-2 4:2:2 P.@ .34L compression and RAIL) disk. 

storage with Sony's leading'VIR,and Ylexicarto techno fogy. . And- thefamiliar user interface ensures your transition 

will be as painless as possible. 'lb find out what flexSys system configuration is best for your transmissi.>- 

Digital Dream Kids 

needs, just calll-13010-635-50 ; ext. JLTXS}'S `Iti'e'll put you 

on tiffe one path to digital transmission that leads to success. S 
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interactive 
By Steven Blumenfeld and Mark Dillon 

Spinning your own web (site) 

Iis the new year and your boss stops by your desk to 
make sure you will be at the staff meeting. He says he 

has had a brainstorm over the holiday. So you show up 
and take your place as he starts on his new idea. He says 
that over his vacation, he spent some time watching 
television and everywhere he turned all he saw was 
"www.www.www.www." So he exclaims it's time to 
move onto the Internet. As a matter of fact, he has put 
together a whole marketing and advertising plan that 

incorporates your new URL, 
and it will start in 30 days. 

Your face begins to turn red 
as he explains his grand plan 
and you remember the pro- 
posal you submitted last yeat 
Remember the one where you 
asked for a budget for serv- 
ers, a T-1 connection and ad- 
ditional support personnel? 

His answer had been a resounding no; why would 
anyone need to be on the Internet? 

So now it's your responsibility to get your company on- 
line. You dig out the proposal from last year and reread 
it. The information in it still seems to be valid, but you 
decide to check on the assumptions you made on the 
costs and procedures for going on-line. It has been a year 
(at least four web years), and things change so rapidly 
that there might be a more cost-effective solution than 
the one you came up with a year ago. Remember, last 
year you proposed adding staff to manage your site - 
a network administrator and a web artist/HTML editor. 
You were going to retain the title of web master and add 
it to your many responsibilities - also to your resume. 

Mark Dillon and Steven M. 
Blumenfeld 

For a fee, your ISP will allow you to 

store your data and/or even create 

a whole site for you. 

Let's start by looking at the cost associated with servers 
and connections. The proposal talks about three to four 
Unix -based servers, each costing about $20,000 and an 
$1,800 -per -month T-1 line. That's more than $100,000. 
Today, you actually have a number of options. First, you 
can buy the Unix servers and all the software you need 
to get it running, as well as making sure you have a 

competent administrator to run the system, or you can 
go with a Windows NT system. The hardware is less 

expensive and the software is somewhat easier to use, 
but it still requires a competent administrator. 

Other options include a Mac -based system. I'm told 
not only is this alternative less expensive, it's also easier 
to maintain and is intrinsically secure. While these 
options give you a good start, they also require a lot of 
work on your part to get this whole thing going. 

With 30 days to get it up and running, there is another 
option now available - you can purchase "hosting" 
services from your Internet Service Provider (ISP). For a 

fee, your ISP will allow you to store your data and/or 
even create a whole site for you. This is a good alternative 
to hiring and maintaining your own site. As a matter of 
fact, I recommend this as a way to get started on the 
cheap. If you later decide to purchase the equipment, you 
will have already learned a lot and your purchases can 
be more informed. 

What to look for 
The hosting service does not have to be in your local 

vicinity, although a local group might offer you a more 
personalized service. It's more important to look for a 

group that knows about your business. 
Recently, when GTE redesigned its corporate web site 

(www.gte.com), the company turned to a small group of 
Internet web/multimedia/interactive experts - that hap- 
pens to be our group. We won out over other outside 
groups because of our knowledge of the GTE business 
environment and its specific needs. Another example is 

when Carnegie Hall (www.carnegiehall.org) chose Ava- 
lanche Productions because of the group's knowledge of 
the web and music. 

Find a web "hosting and creative service" that you feel 

comfortable with. Show them your advertising and mar- 
keting plans and have them come up with storyboards and 
prototype pages. Get every content owner in your compa- 
ny involved because the Internet is a living and breathing 
entity. Remembey if you put up a site, then let it sit idle, it 

can get stale and may do more harm than good. 

Steven Blumenfeld is vice president of technology and studio 
operations, and Mark Dillon is vice president, on-line services, with 
GTE, Carlsbad, CA. 

Stay tuned next month for... 
helpful information on the care and feeding of 
your web site. 
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Fingertip control: With its intuitive 
graphic user interlace and 
touch sensitive screen. 
the DVA184 is very easy to use. 

29, 60 ,jti,. 
FFIEQUENCV(HZ ) 
-tirnplitudes, Band=10 Hz, 
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Working 
on the Edge 
The DVA184 Video BitAlyzer 
is the digital video engineer's toolbox 

Introducing the first all in one digital video analyzer. 

Offering in one great product features of an oscillo- 
scope, waveform monitor, jitter spectrum analyzer, 

logic analyzer, Error Detection and Handling (EDH) 

monitor, format analyzer, and test pattern generator 

that will perform complete serial link and format 

tests. For use in designing, manufacturing, and 

maintenance of digital video equipment. 

fitter ----- 
t7-4 UI 0.61 ns 

DVA184 Video BitAlyzer Features 
Jitter FFT and Histogram 
Multi -format Compatibility: 

360 Mb/sec - 525 and 625 4:2:2, 16x9 
270 Mb/sec - 525 and 625 4:2:2 
143 Mb/sec - 525 4fsc 

Automatic Edge Measurements 
Test Pattern Generator (up to 100 Frames) 
EDH Monitoring and Insertion 
Bit Error Insertion 

Jitter Insertion 

1111-11-114. 

01.211 

1=1'1 I13 I .2-11 

We offer the Digital Video Engineer a comprehen- 
sive "tool box:" the DVA184. Contact SyntheSys 
Research today and find out how the DVA184 can 

give you the edge in digital video analysis. 

SyntheSys Research Incorporated 
3475-D Edison Way Menlo Park, CA 94025 
415-364-1853 Fax: 415-364-5716 

Jitter has frequency 

components which 

spectrum analysis 

can identify. Monitor 
displays give you 
complete link status. 

In-service Error Identification 
Automatic Grab of Errored Frames 

Laser Quality Hard Copy Print 
Remote Control (IEEE -488, RS -232C) 

See us at NAB Booth #S6134 
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atv update 

Stop throwing stones, 
we all live in glass houses 

Agroup of broadcasters, including ALTV, Sinclair 
and Viacom, are disgruntled by the specific station 

assignments from the Broadcasters Caucus plan and the 
FCC's assignment choice for their station. These broad- 
casters believe that "certain second -channel assign- 
ments, particularly those assigned to today's UHF sta- 

tions, will be seriously disadvantaged 
in tomorrow's DTV world by their 
new assignments." They are not too 
concerned with the concept and the 
implementation of the "replication prin- 
ciple;" they are concerned with the 
disparities in powers between certain 
stations. Further, they believe that "in 
some cases, the disadvantages are so 
great that an argument can be made as 
to the future economic viability of the 
affected stations." 

Louis Libin 

Assignment basics 
In each area of the country, the new DTV channels will 

be found among those TV channels that are not used for 
NTSC broadcasting in that area. The broadcast chan- 
nels for NTSC were allotted to cities across the country 
by a complex set of rules based on providing for mini- 
mum separation distances between the use of certain 
pairs of channels. For instance, a UHF transmitter at 
maximum antenna height and power should not be 
located within 248.6km of another transmitter on that 
same channel. The intent was to minimize the potential 
for the broadcasts of a distant station to interfere with 
the reception of a local station. Possible channels for 
DTV in each area were found among the NTSC allot- 
ments that were never constructed and among the 
channels whose use for NTSC would cause objection- 
able interference to existing NTSC stations. 

Generally, the FCC will allocate only UHF channels 
for DTV. Nationwide, this will not be entirely possible, 
but most of the new DTV assignments will be in the 
UHF band, except for in high -population urban areas 
where there is a scarcity of available UHF channels for 
DTV. The DTV system has been designed to minimize 
interference into NTSC broadcasts, and in turn, to be 
relatively immune to interference from other stations. 
However, the geographic distribution of NTSC chan- 
nels across the country and the potential for interfer- 
ence between stations make it difficult to devise a 

By Louis Libin 

nationwide set of DTV channel assignments that avoids 
all inequities among the channels assigned. The chan- 
nel assignments have been carefully crafted for the 
major markets and for the nation as a whole. 

The process today 
A study of the 10 -year process tells us that there is not, 

and never was, a conspiracy between any of the allot- 
ment/assignment program designers to skew the pro- 
cess and provide "better" assignments for certain 
stations. Enough safeguards were built into the system 
of channel allotment and assignment to preclude this. 
Additionally, the FCC has been developing its own 
assignment software, in parallel with the Broadcasters 
Caucus effort, and each development plan has been 
using the other plan's integrity and results. 

The goal of the FCC and the Broadcasters Caucus 
allotment/assignment software is to replicate today's 
station coverage, by providing a second channel assign- 
ment that has a service area with the equivalent of 
today's Grade B service contour. Neither of the pro- 
grams attempts to correct disparities between service 
areas. If, for whatever reason, a station has a Grade B 

service area that only covers a diameter of 15 miles, both 
the FCC program, as well as the Broadcasters Caucus 
program replicate today's actual contour. The broad- 
casters, as well as the FCC, have bought into the 
principle of "maximization." This means that a DTV 
contour is in parity with other stations in the market so 
long as the expanded, maximized station does not 
interfere with other stations in the market. 

In addition, the FCC program, as well as the Broad- 
casters Caucus program, does not measure and assign 
stations based on relative power ratios of one station in 
the market vs. another station in the same market. Even 
in the NTSC-only world of today, UHF stations in the 
same market can have service areas of different surface 
areas. 

The allotment table 
An allotment table was formed by considering each 

city or area in turn across the country. A list of channels 
that are candidates for DTV assignment is prepared for 
each area. Channels that are used in this market or 
nearby cities are eliminated because their use for DTV 
would cause unacceptable interference to the reception 

Continued on page 118 
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Compressio re -processing 

Real-time Test and Measurement 
First compressions count - in 
more ways than one. 

If your source material is not 
as clean as it could be, then 
valuable bandwidth will be 
wasted compressing noise, 
sparkle and other imperfections. 

And if the compression system 
itself is not performing to 
specification, how can you be 
sure of finding out - before the 
viewer does? 

Now a new range of powerful 
compression products from 
Snell & Wilcox provides 
the solution to both these 
problems. 

High-performance compression 
pre-processing equipment 
guarantees input pictures as 
perfect as they can be. 

And to troubleshoot MPEG2 
video compression systems in 
real time as well as off-line 
there's a unique series of test 
and measurement tools. 

If you want to make the best 
possible compression, whether 
you're a broadcaster, post - 
production house, program 
maker, teleport operator or 
equipment manufacturer, find 
out more about this exciting 
new range by calling one of our 
offices below. 

USA Tel: + I 408 260 1000 

UK Tel: +44 (0)181 607 9-155 Fax: +44 (0)181 607 9466 E-Mail: info@snell.co_UK 

France Tel: +33 1 45 28 1000 Germany Tel: +49 611 99 08 40 India Tel: +91 11641 26419/ 62' 

Iel: +81 3 34 -lb 3996 Russia TeL +7 095 248 3443 Web ' ^ w.snellwilcox.co 

1 Aies e Count 
SNELL & WILCOX o 
Engineering with Vision 
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cabletec 

QAM delivery 

As broadcasters prepare to comply with the new 
digital TV standard promulgated by the Federal 

Communications Commission, the cable industry has 
other plans that may not be fully compatible. At the 
Western Cable Show in December, the cable industry 
announced plans to go with quadrature amplitude 
modulation (QAM), rather than adopt the Advanced 
Television Systems Committee (ATSC) plan for using 
digital vestigial sideband (DVSB). This may have long- 

range implications for broadcasters. 

Ken Freed 

QAM 

QAM is a scheme for delivering 
digital signals in an RF channel by 
modulating the carrier wave with 
amplitude modulation and phase - 
shift keying for increased carriage 
capacity. Whether transmitted 
through a cable amplifier or a ter- 
restrial antenna, the standard 64 
QAM handles 27Mb/s with eight 

levels in quadrature (8 x 8 = 3D64), while 256 QAM 
operates at 40Mb/s in a 6MHz cable channel. The 
International Telecommunications Union (ITU) stan- 
dard ITU -T J. 83 Annex B calls for 64 QAM and 256 
QAM, with concatenated trellis coding and variable 
interleaving for delay -sen- 
sitive applications. 

In contrast, the standard 
8VSB approved for terres- 
trial HDTV broadcast is 

slower, around 19Mb/s, yet 
offers less risk of signal 
degradation. Vestigial side - 

By Ken Freed 

supports 64 QAM. In Canada, Rogers is testing 256 
QAM with positive results and Shaw is talking about 
deploying 64 QAM on all their systems. 

"Essentially, everybody in the cable industry plans to 
deploy QAM as quickly as possible for digital set -top 
boxes and cable modems. Most of the consumer elec- 
tronics vendors also are adopting QAM for digital 
delivery." 

"We'll deploy QAM in our top 100 cable systems this 
year," says Tom Elliot, senior vice president for engi- 
neering at TCI, "and we already have it in place at our 
system in Hartford, CT. We're basing our entire strat- 
egy on QPSK satellite delivery from HITS [the Head - 
end In The Sky facility in Colorado on the 105th 
meridian], with translation into QAM at the local 
head -end for QAM delivery to homes." 
Why not go with DVSB like the broadcasters? "From 

our perspective," Elliot replies, "nothing has happened 
around VSB that's particularly persuasive technically. 
Another very important factor, in our view, is the 
general ubiquitousness of QAM since it's available in 
the public domain rather than being a proprietary 
process like VSB [owned by Zenith]. To the best of my 
knowledge, everybody in the world is adopting QAM 
except for the anomaly of ATSC." 

Elliot voices disapproval of the recent FCC rule 
requiring VSB modulation 

Deployment of QAM technologies in the 

cable industry is moving ahead at an 

accelerating pace. 

band modulation will be implemented by all the major 
broadcast networks as they go digital. NBC in New 
York, for instance, will use VSB when it starts digital 
broadcasts next year from the tower atop the Empire 
State Building. (One can only hope no big ape comes 
along to monkey with the antenna.) 

Deploying QAM 

Deployment of QAM technologies in the cable indus- 
try, meanwhile, is moving ahead at an accelerating 
pace. According to Tom Williams, a senior member of 
the technical staff at CableLabs in Colorado, "Cable 
operators are starting to ramp up QAM in earnest. 
MCNS (Multimedia Cable Network System is a joint 
project of TCI, Time Warner Cable, Cox and Comcast) 
Broadcast Engineering February 1997 

in the digital TV specifi- 
cation, which essentially 
locks in licensing fees to 
Zenith. How did this hap- 
pen? "I think they made a 
decision a long time ago 
to go with VSB and got 

stuck with it. They never found a way to gracefully exit 
from that commitment, and the result is that digital 
broadcasting with DVSB modulation will be the only 
island in the entire world that's not QAM. I think it's 
important for us to establish a scheme that is totally 
ubiquitous." 

The viewpoint of TCI apparently is shared by most 
others in the cable industry. Will this division over 
modulation schemes be yet one more rift widening the 
schism between cable and broadcast? As with so many 
of the uncertainties as we move into digital services, 
only time will tell. 

Ken Freed is a media trade journalist specializing in cable and 
interactive television, and is based in Denver. 
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Leader Bridges 

the DigîtallAiialog Gap! 

DIGITAL 

Combination Waveform MonitorNectorscape for 
Analog & Digital Component Video Testing 

Thi - microprocessor controlled mold rietionall r -i trument i ideal for use with mixed digital. 
and analog component video systems. Two serii1 inpats facilitate digital monitoring while a 3 - 
wirr inpt.t covers a-talog. Stereo analem audio moaiteritg is included. Key features arc: 

525 Lnd 625 line -compatibility fcr 
added Ocxibili _y. 

Waveform monittr_ng, digital and analog 
simpif-_es testing 
Waveform displa} includes ov,-lay, ?aradc 
and timing with full line select oa. 
Component vector display mode _acilitates 
co_or space testing. 
Unsurpassed tliigi:al video testi tg ahiliries. 

See us at NAB 
Booth #8760 

Lscr selected alarms facilitate automated 
-warnings of signal failure_ 
? enorhrorte pic:urc display for quick 
Pogrom identification. 
Dterafed digital video signal aralysis. 
stereo -audio monitoring with electronic 
gaaltiaile. 
Cursors facilitate easy, error -free waveform 
rradiags. 

Cali toll free 1 800 645-5104 

LEADER 
=CR PROF=SSPDr4ALS WHC SNOW 

THE J=FERENCE 

III \ Data Rcadau 

Multi -System Mena 

Leader Instruments Corporat orb, 381, Csar Avenue, Hauppauge, New York 11788 
Regioial Offices: Chicago, Dailar, Los Ang=les,. Atlanta. ln 2,anaca call Cnnitonix Ltd., 336 828-6221 
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IBM Risc System 6000 R)) rack 
with R10, R20 drawer. 

IBM 
MediaStreamer 

Solutions 

By Teresa Golden 

IBM recently introduced a set of tailored 
broadcast solutions focused on the storage, 
management and distribution of video. IBM's 
MediaStreamer Solutions provide broadcast - 
quality distribution of video and audio 
streams for television, cable, direct broad- 
cast satellite and business environments. 

These solutions can be used for on -air play audio/video data between a storage pool and 
of news, weather and sports information; one or more input/output ports. The file 
for video distribution on demand; as a re- system is architected into three basic coin - 
placement for cartridge management sys- ponents: a Control Server, a Data Exporter 
tems and for spot insertion of advertise- and a File/Storage Manager. 
ments and programs. The Control Server is the control "bridge" 

between external clients/applications and 
IBM options the other components in the MediaStreamer 

Based on industry standards, the flexible Solutions' architecture. It manages sessions 
MediaStreamer Solutions provide multi- and helps ensure that one client doesn't 
stream playout of video content to analog or disturb the activities of another. 
digital networks. Four standard models are The Data Exporter isolates and manages 
available that can be expanded to deliver streaming and associated ports. It sets up 
from one to 42 streams of MPEG-decom- and provides data to analog decoder ports 
pressed videooverNTSCandPALinterfaces and ATM virtual circuit ports. The Data 
or from one to 75 streams of MPEG-com- Exporter ensures constant rate stream de- 
pressed video over ATM -0C3 fiber-optic livery and allows play, record and pipe 
interfaces. MPEG compression enables the (ATM to analog decoder) operations si - 
cost -effective use of computer disks for vid- multaneously. 
eo storage, providing rapid access to video The File/Storage Manager is the compo- 
data and high -quality video output. These nent responsible for distributing data 
servers can also be configured for analog throughout the disk pool in a way that 
and digital delivery. Video data files can be allows scalable output streaming without 
loaded in or staged out of a MediaStreamer data file replication. The File/Storage Man - 
without disrupting active streams. ager supports file sizes greater than 2GB, 

A key design feature of IBM's Media- and allows playout while the file is being 
Streamer is its reliable RISC -based plat- loaded. Stored files may have a variety of 
form, the RS/6000, which allows the system MPEG attributes and formats, up to 
to grow in hours of disk content and number 12Mb/s, and may be played individually or 
of video streams. More than 1.2 terabytes of as part of a concatenated sequence. 
content (over 400 hours at 6Mb/s) can be With its highly scalable RS/6000 video 
stored. Leveraging its Serial Storage Archi- server platform and its open solutions 
tecture and RAID -5 hot-pluggable disks, the design based on existing and emerging 
MediaStreamer is designed to minimize the industry standards, IBM MediaStreamer 
disruption of real-time delivery or loss of Solutions are flexible offerings for broad - 
video content in the event of a single disk cast and cross -industry applications. For 
failure. For broadcasters managing a large more information, visit the IBM web site 
library of video assets, the MediaStreamer athttp://www.rs6000.ibm.com/solutions/ 
Archive provides up to six terabytes of auto- videoservers. 
mated non -helical tape storage. 

System components 
At the core of each MediaStreamer is an 

advanced media file system designed to move 

Teresa Golden is program director, Multimedia 
Server Offerings IBM RS/6000 Division, 
Somers, NY. ++NNN®NNN 

EMC Corporation SymmetriX 
Networ Media Storage 

By Gil Press 

The market for video servers is dominated by suppliers who approach the 
unique challenges and issues faced by broadcasters and other video pro- 
fessionals from a CPU -centric tradition and who are trying to solve a serious 
I/O bottleneck by simply adding more CPU power. In contrast, EMC 
Corporation has developed its network storage -based solution from the 
ground up for this market, with superior I/O performance as the focal point. 

New approach to storage 
EMC's Svmnutris Network Media Storage (SNMS) presents an approach 

EMC Corporation S ym met -1) 'letwodc Media Storage. 
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NETWORKABLE 

EXPANDABLE 

BULLETPROOF 

Looking for a broadcast 
server to get you on air today - 

and keep you there? You should give the 
HP MediaStream broadcast server a shot. 
Our bulletproof architecture is engineered 
to maximize dependability today. And 
minimize problems adapting to a changing 
industry. A single server provides 6 channels 
and nearly 50 hours of storage. And HP 
servers can be easily networked - 
allowing you to add even more channels 
and storage as you go. Plus, our open - 
systems approach ensures compatibility 
with a wide variety of third -party 
hardware and software vendors. 
Combine all that with HP's 24 -hour service 
and support, and you're looking at the 
most reliable server money can buy. 

But don't just take our word for it. Ask the 

0I991; Hewlett-I'arkard Co. TMVII11;17/BE 

C4,3 
HEWLETT 

P PACKA 

/1GN57ff'e011Y t5ef Ver 
droas/cGrst será 

I I 11 I I I I I I I h r 
engineers at KCRA in Sacramento. Or MTV 
Europe in the U.K Because from Arizona 
to South Africa, broadcasters around the 
world count on HP's broadcast server 
every day. And it hasn't let them down. 
It's engineered to meet your broadcast 
needs well into the future. But at $100,000, 
it's priced to fit your budget today. 

For free product literature with more 
information, call 1-800-FOR-HPTV, 
Ext. 1632 today. You'll find out what 
HP's broadcast server can bring to your 
station, both now and in the future. 
If you're looking to invest in a server 
you can count on, take a look at the 
HP MediaStream broadcast server. Then 
give it your best shot. 

There is a better way. 

HEWLETT 
PACKARD 

Starting at 

100 K 

Circle (26) on Free Info Card 

www.americanradiohistory.com



EVERYBODY'S TALKING UP THE BENEFITS OF 
BUT WITH TAPE CAPABILITIES? TAKE 

There's never been 

a piece of equipment like 

this before. 

--: 
nu, *Ai :I, 

D N W -A100/A50/A45/A30/30/A22 
Video Hybrid Recorders 

The industry's first hybrids: hard drive 
editors with tape capabilities. 

Hard drive and 1/2" tape 

in the very same box. 

Now all the benefits of non-linear editing 

Tape 

Hard Drive 

and tape are at your finger- 

tips at the same time. 

That's tape and disk 

in a single unit that slides 

into the rack space 

you already have for your Betacams. 

On-line, non-linear editing from the front panel. 

The Hybrid Recorder has the look and feel 

of the tape machine you're using now, but with 

digital cuts and a/v split capa- 

bilities simple enough to handle from 

the front panel. 

Convenient drag -and -drop Graphic User 

Interface (GUI) editing with the DNE-50. 

Add the DNE-50 Field 

Editor to the Hybrid Recorder 

for easy GUI drag -and -drop 

editing in a small, light 

package with features like 

time line edit- 
DNE-50 Field Editor 

The world's only laptop 
that can edit video. 

ing with independent control of 4 channels of audio. 

Simultaneous live action editing and video 

transfer with the DLE-110 Editor. 

With instant tape archiving there's always 

©1996 Sony Electronics Inc. All rights reserved. Reproduction in whole or in part without written permission is prohibited. Sony and Betacam SX are trademarks of Sony. Pictures on monitors are simulated. 
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DLE-110 Live Edit Controller 
Start editing before you finish recording. 

access to a complete 

copy of your original 

footage. While 

you're in the 

digital edit, you 

can mark highlights and output faster than real 

time. What's more, you can play back while 

you're still recording. 

On -air playout from an extended RAID. 

For increased functionality and capac- 

ity, add an external drive for an additional 6.4 

hours of recording time. digital hassle -free. 

Record MPEG-2 4:2:2 P@ML for faster than Don't be left behind as the Betacam SX 

real time upload and download. system goes on air. Call 1 -800 -635 -SONY, ext. SX 

Now you can transmit from field -to -station for more information. 

at twice raal time. Tape -to -hard - 

drive at up to 4x real time. 

And machine -to -machine 

at up to 4x real time. With 

outstanding 4:2:2 broad- 

cast cuality. 

Betacam compatibility. 

With existing analog 

Betacam oxide or metal tape 

playback compatibility, SX 

makes the changeover to 

DNV-5 Dockable VTR 

Extends high quality component 
digital recording to the field. 

dig 
DRAM 

DNW 7/90/90WS Betacmn SW" 

One -Piece Camcorders 
Full bandwidth digital 4:2:2 acquisition. 

SONY 
Ddgilel Dream K as 
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to multimedia system design that overcomes trix Integrated Cached Disk Array. Its capac- EMC's Data Access in Real Time (DART) 
many of the limitations of conventional serv- ity scales from 72 to nearly 3,000GB, provid- operating system. 
ers for general-purpose applications, such as ing hundreds of hours of storage, and it As an open system, based on industry stan - 
the inability to support sustained, high data incorporates significant amounts of cache dards, SNMS can be easily integrated into 
transfer rates, poor tolerance for variance in memory - up to 4GB - for scalable perfor- different environments, serving a variety of 
signal quality, inability to ensure variable mance. Symmetrix offers multiple levels of applications, such as video asset manage - 
signal service levels and the ability to handle availability and reliability features to ensure ment, tapeless broadcasting, digital post -pro - 
interactive and continuous data transfer re- delivery of video streams. Concurrent RAID duction and video -on -the -desktop. 
quirements in the same subsystem. levels of 0 and 1, plus EMC's exclusive In the emerging market for video servers, 

SNMS is an open, highly scalable solution, RAID -S and combinations of these provide EMC's Symmetrix Network Media Storage 
easily adaptable to a range of video environ- the most appropriate and cost-effective level provides users with a range of options that 
ments and applications. To buyers of video of protection for the user's video application. ensures their ability to adapt quickly to 
servers in a market characterized by constant RAID -S offers all the benefits of the tradition- rapidly changing market requirements. The 
change, evolving standards and rapid techno- al RAID levels 3, 4 and 5, but without their focus of SNMS on high-performance deliv- 
logical advances, flexibility becomes the par- performance penalties. ery of video and its flexibility provides broad - 
amount consideration. Their requirements To bring flexibility and a range of capacity, casters and video professionals with a high 
include reliable high performance; high ca- availability and performance options to net- return on their investment in a solution that's 
pacity; support for the bandwidth and video work video services, EMC has developed a tailored to their present and future needs. 
standards necessary for those services and software/hardware system extension, the 
applications. Symmetrix Network Storage Director Gil Press is manager, network storage market - 

The foundation of the SNMS is the Symme- (SNSD), which includes Data Movers and ing for EMC Corporation, Hopkinton, MA. HNNNNNNNNNN 

Sierra Design Labs' Quickframe. 

Sierra Design Labs Quickframe 

By Chris Romine 

In developing high -quality content, wheth- 
erfor broadcast, film, video or multimedia 
distribution, it can be crucial to work in an 
uncompressed digital environment. With 
compression degrading images in the dis- 
tribution process, it's often necessary to 
keep the initial production and post -pro- 
duction video processing in its pristine 
uncompressed state to maintain the integ- 
rity of the material. Developing an eco- 
nomical uncompressed video server for 
the production and post -production envi- 
ronment is the niche that Sierra Design 

server technology is fully integrated with 
computer interfaces that have direct device 
driver support from the major application 
vendors (including Discreet Logic, Softlm- 
age, Parallax, Alias/Wavefront, Adobe, etc.) 
while simultaneously serving up uncom- 
pressed video and audio using industry -stan- 
dard CCIR-601 video and RS -422 control 
protocol. What this means is that the server 
network can be understood by, and bridge, 
the computer and video worlds. Cross appli- 
cations are managed transparently. Colorists 
and editors feel just as comfortable in Sierra's 
server world as do Flame and other computer 
graphics and effects professionals. 

Networking flexibility 
Because there is no single network fabric 

standard, today's facilities need flexibility in 
supporting the various fabrics. Ethernet, SCSI 
and ATM are addressed by Sierra, with Fibre 
Channel (FC -AL) support being added in 
mid -1997. For traditional video applications, 
CCIR-601 video, four channels of AES/EBU 
audio and RS -422 control are included so 
video professionals can plug and play with all 
leading edit controllers, telecines and color 
correction equipment. VITC is also support - 

Labs has been successfully addressing for ed, and Sierra offers the only server to include 
the presentation of source time code to edit- 
ing environments. 

Quickframe The server has the ability to handle resolu- 
Sierra's founders introduced Quickframe in tion-independent video images. Film resolu- 

1993 as the building block for its complete tion material can be stored on the server. By 
video server solution. With up to 120 minutes using Sierra's unique color space converter, 
of CCIR-601 video per storage unit, this these resolution -independent images can be 
digital disk recorder is the foundation of a served over the network and viewed on stu- 
well-developed server network. dio -grade video monitors. 

Facilities don't operate solely in a video Although the industry is not yet tapeless, 
environment or a computer environment. Sierra Design Labs is prepared to help it 
They operate in both. Sierra Design Labs' make the jump, offering five to 120 minutes 

more than three years. 
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WHILE SOMEONE IN 

YOUR OFFICE IS 

ADDING UP THE 
COSTS OF MIGRATING 

TO DIGITAL, WE'RE 
REDUCING THEM. 

The robust algorithm 

MPEG-2 4:2:2 PQML 

helps you do things faster 

and reduce operating costs, 

making Betacam SXTM the 

ON W-A100/A50/A45/A30/30/A22 
Video Hybrid Recorders 

The industry's first hybrids: hard drive 
editors with tape capabilities. 

Mix and match SP and SX for as 

long as your want. 

Add digital SX to your existing SP 

operation or go fully diicital while maintain- 

ing established analog acquisition and 

most cost efficient product that Sony has made for archives. What's more, metal digital SX tape costs 

about the same as analog oxide. 

Merge digital with the Cost of tape, parts and maintenanc3 drastically 

tape world wiithout reduced. 

paying a In the Hybrid Recorder, that tape travels less 

penalty. distance at a slower speed. Causing less friction 

To begin and breakdown on heads. And parts are less 

with, SX expensive as well. The upper drum in the recorder, 

camcorders are almost half the cost of the last for instance, is half the cost of your current drum. 

camcorder you bought. They have better video, Don't be left behind as the Betacam SX system 

better audio and record 60 minutes on your goes on air. Call 1 -800 -635 -SONY, ext. SX for 

current 30 minute tapes. more information. 

broadcast systems. 

DNW-7/90/90WS Betacam SX 

One -Piece Camcorders 
Full bandwidth digital 4:2:2 acquisition. 

SONY 
D R E A M 

a ., m K,,. ©1996 Sony Electronics Inc. All rights reserved. Reproduction in whole or in part without written permission is prohibited. Sony and Betacam SS ore trademarks of Sony. 

www.americanradiohistory.com



Bandwidth Gave 
Cable Operators 
the Pole Position. 
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But in The Race For Cyberspace 
Only Motorola Can Put You in 
The Winner's Circle. 

Sake The Checkered Flag The race for cyber- 

space has reached the final lap and the stands are filled with subscribers anxiously 
waiting at the finish line. They won't notice who finishes second, so it's essential that 
you choose a vehicle that is second to none, Motorola's CyberSURFRTM cable modem. 

An exciting product of Motorola's CableComm technologies, the CyberSURFR 
modem drives data downstream at remarkably high speeds. Turning 
to the upstream path, it successfully outmaneuvers the inherent 
noise ingress in HFC networks, accelerating information through 
at lightning -fast speeds. Thus connecting personal computers to a 

transmission system that races multimedia communications to your CyberSURFR 
Cable Modem 

speed -hungry subscribers. And as these new speeds enable the next 
generation of applications and content, the protocol adapts to meet the needs. 

But speed alone is not enough. Unique technologies that economize precious 
cable spectrum, use of proven frequency agility techniques, forward error correction, 
and dynamic load balancing, provide your subscribers with ample bandwidth on 
demand. While standards based encryption protects their sensitive information. 

Innovation, reliability, quality and attention to detail will allow the winners to pull 
away from the rest of the pack. And since these characteristics are the hallmark of all 

Motorola products, no one else is more capable of helping you lap the competition. 
It's time to make your move from the pole position. Let Motorola fuel your race for 

cyberspace. Pull over and make a pit stop with us at the NCTA, Booth #4845. See how 
Motorola's CableComm technology can become your system's new driving force, 
propelling your team into the final straightaway. 

NCTA 
Booth #4845 

See the Motorola sponsored Indy Car 
and meet driver Mark Blundell while 
you're cruising the NCTA. 

AA MOTOROLA 
Multimedia Group 

Get Your Modems Running. 

http://www.mot.com/multimedia 800-2WAY-HFC 847-632-3409 
M and Motorola are registered trademarks of Motorola, Inc. CyberSURFR"' is a trademark of Motorola, Inc. ©1997 Motorola, Inc. 
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of uncompressed video per unit. Whether a 
facility uses disk or tape, digital or analog 
technology, Sierra's server building blocks 
accommodate all facility configurations and 
can be distributed around the facility. Mate- 
rial can be worked on in one suite while 
simultaneously remaining a part of the server 
architecture. 

As video industry demands increase, real- 
time can be too slow. Although all of Sierra's 
equipment can be run at video rates (30í/s), 
the architecture is designed for internal rates 
of up to 80MB/s. With real-time uncom- 
pressed rates being approximately 22MB. By 
exceeding the speed requirements, Sierra pro- 
vides non-linear capabilities including seam- 
lessly concatenating randomly accessed sin- 
gle frames. Depending on the network fabric, 
transferring material around the facility will 
be handled through the server at much faster 
than real-time rates. For example, using Fibre 
Channel, a one -hour program could be cop- 
ied in less than 20 minutes. 

With the enormous capital expenditure 
demands on production and post -produc- 
tion facilities, Sierra believes in removing 
the issue of obsolescence. Users don't have 

to trade in the old to get the new. The 
company's server products rely on industry - 
standard interfaces and are designed with a 
true open architecture. Customers who have 
been using Sierra's products for the past 
three years can use those same products in 
implementing newly introduced and future 
interfaces. Because the Sierra line is de- 
signed in a modular fashion, everything is 

field-upgradable for changing user require- 
ments or new industry developments. 

Sierra's technology is based on RAID level 
0. Few of today's applications require com- 
plete fault tolerance with the associated 
expense of unnecessary redundancy. Because 
current disk drives are approximately 50 
times more reliable than when RAID was 
first introduced, the majority of require- 
ments for total redundancy have been elim- 
inated. In the future, Sierra plans to add 
RAID level 3. 

Real -world solutions 
Built into the design of the server are quality 

assurances for data security. If a flaw should 
occur or a disk fail, Sierra's server is designed Chris Romine is president of Sierra Design Labs, 
to recover the material in virtually all circum- 

stances. The technology allows users to play 
through the bad spot so all the unflawed 
material is retrieved. 

Because equipment is not always kept in a 

pristine machine room, Sierra's equipment is 

built to withstand real -world applications. 
Over the past three years, Sierra's products 
have been flung from truck to truck in remote 
locations by networks and broadcasters 
around the world without breakdown. If 
service is necessary, the modular design al- 
lows for easy maintenance right in the field. 

Sierra's production and post -production 
server is here and now. Prominent broad- 
casters and facilities in 42 countries have 
already successfully embraced Sierra's tech- 
nology. Facilities including R/Greenberg, 
ILM (Industrial Light & Magic) and Pixar 
have developed distributed server envi- 
ronments with Sierra as their foundation, 
and broadcasters are working on applying 
Sierra's building blocks to distribute sig- 
nals via satellite to download images in 
field operations. 

Incline Village, NV. NHNNNHNN6 

Avld MedlaServer. 

Avid MediaServer 

By Stevan Vigneaux 

In all the discussions about server -centered 
production systems a key point is often lost, 
what the user wants is an integrated produc- 
tion system and not just a server. 

It's a system, not just a server 
That distinction is a critical one. A news 

production system requires more than just a 

server, it also requires companion worksta- 
tions for recording, playback, editing, data- 
base management, journalist script writing 
and media archiving. 

Most broadcasters describe server -centered 
production as providing shared simultaneous 
multi-user access to a digital audio/video 
library. Multiple recorders concurrently store 

incoming feeds onto the server's RAID drives. 
Nonlinear editors simultaneously access that 
material and edit new material from tape 
directly onto those arrays. Playback systems 
have access to the finished stories and the 
database provides catalog and search capa- 
bilities. These market needs are what guided 
the development of Avid's Digital News 
Gathering (DNG) system. 

Intelligent client workstations 
The intelligent self-contained client work- 

stations of Avid's DNG system use the exist- 
ing NewsCutter, AirPlay MP and Media 
Recorders; allow individual client upgrades 
without disrupting the entire system; and 
provide continued operation in the unlikely 
event of a server failure. 

Each workstation contains audio/video 
I/O and a compression system. Avid added 
server connectivity using an internal ATM 
network card for media data traffic. Avid - 
Net software manages the workstation's end 
of the network and provides the network 
interface. The workstation views the server 
as another read/write logical volume. The 
client's Avid Media Stream Manager soft- 
ware directs the read/write requests either to 
local SCSI storage or the ATM network 
interface. 

Networking 
Two separate networks connect the work- 

stations to the server: fiber-optic ATM for 
media transfer and Ethernet for database 
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"Philips cameras give us the best 
pictures under the sun... or snow... 

or humidity..." 

Gideon Uys 
Operations Manager 

Soljay Productions, Inc. 

Leis wake &ÒI bei 
"Our mobile production company covers some of the hot 

television sports-NFL games of the week for Fox, college 
football, hockey and baseball for ESPN ...We're on the road 
250 days a year: a new venue every few days. 

"Our clients demand the best pictures whatever conditions: 
today, in Alabama, with 95 degree temperatures and 90 percent 
humidity, or tomorrow in Green Bay, in 14 degrees and snow. 
"We can't have cameras that require constant tweaking.They 
have to function perfectly every time. 

"That's why our Mother Series MU's are equipped with 
Philips cameras. They deliver the finest, sharpest pictures 
thanks to Philips' phenomenal FT -SR CCD sensors. 

Our clients tell us about the 
unbelievably good pictures we 

Philips 
Broadcast Television 
Systems Company 

get - more proof that we've got the right cameras. Some 
have bought Philips cameras for their own trucks, based on 
their experience with ours. 

"We're so satisfied that we're on our third generation of 
Philips cameras. On our newest truck,'Nother Mother, we 
bought both Philips LDK IO full size cameras and IOP com- 
panion cameras. 

"In mobile production, there's no time for second-best 
performance. That's why we're such strong supporters of 
Philips cameras:' 

Call Philips at 1-800-962-4287 or ask your local Philips 
representative. 

PHILIPS PHILIPS 
Circle (19) on Free Info Card 

© 1996 Philips Electronics North America Corporation 
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and communications transactions. ATM multiprocessor design allows segregation of The market requirement for simultaneous 
guarantees 155Mb/s (-20MB/s) bandwidth computational tasks to optimize performance. access to shared storage defined the archi - 
to each workstation. Avid uses a high-speed, The server receives record/play requests from tecture for Avid's DNG system - indepen- 
lightweight protocol to guarantee media the production workstations. It maps these dent workstations networked to a produc- 
data delivery with extremely low latency. requests into the system and the file system tion server. The DNG architecture provides 
The Ethernet database network handles calls and delivers the data to and from disk productivity, scalability and flexibility and 
media file information (bin) transfers be- over the ATM network. JPEG-compressed accommodates future advancements, while 
tween the workstations and the server. The video and up to four channels of 48kHz are working today with existing systems. Avid's 
use of two networks reduces data traffic on delivered to and from each of the clients at DNG system is also designed as part of a 
the fiber network and ensures that the media real-time rates of 3.5 to 4MB/s through the Digital News Production process that con- 
datastream will not be disrupted by conten- 155Mb/s ATM network channel. nects newsroom computing with digital vid- 
tion on the network. eo production. Using Avid's News View, Net - 

The database Station and forthcoming AvidNews news - 
The server itself Avid selected a standard Informix rela- room computer systems and Avid's DNG 

While the term "server" has been applied tional database whose architecture supports system, editors and journalists can share 
to products that are little more than disk multiple CPU platforms. The MediaServer information on wires, scripts and rundowns, 
recorders sharing common storage, Avid's database allows users to catalog and re- and producers can control show playback 
MediaServer provides shared simultaneous trieve media based on date, time, name, key electronically. Ultimately, journalists and ed - 
access to media for up to 12 users. The words and other common classifications. All itors will share access to the same library of 
MediaServer stores, organizes, catalogs and media recorded to the server is automatical- digital media, where journalists will be able 
retrieves the media data and the composi- ly cataloged into the database. All worksta- to view and edit low -resolution video prior 
tion information, called bins, for real-time tions have immediate access to the media as to finishing in high -resolution edit bays. 
playback of edited material. it's being cataloged. The database operates 

A Silicon Graphics (SGI) UNIX -based serv- on a separate UNIX or Windows -NT CPU. 
er was selected because its architecture al- Because Informix supports standard query Stevan Vigneaux is director of broadcast indus - 
lowed scaling up to 12 clients using as many language (SQL) interfaces, system manag- try marketing for the Broadcast Group within 
as eight 250MHz CPUs. Furthermore, the ers can create their own applications. Avid Technology, Inc. of Tewksbury, MA. N®NNN 

The Sony Videostore. 

Sony Electronics BitStream and 

Videostore multichannel video 

file server system 

By Jerry Berger 

In response to the shift from analog to er system delivers outstanding video quality, 
digital video distribution, Sony has applied scalable system architecture and reliability. 
its expertise and technology to the MPEG-2 The BitStream and VideoStore systems 
format in the high-performance BitStream combine to form a multichannel video file 
MPEG-2 encoding unit and VideoStore mul- server system that can provide up to 60 
tichannel video file server system. hours of on-line audio or video clips, and can 

Designed for digital ad insertion use in non -linearly feed 12 independent simulta- 
broadcast and cable markets, as well as a neous output channels at 5Mb/s. The system 
host of other applications, Sony's BitStream also allows six independent gen -locked chan - 
and VideoStore multichannel video file serv- nels at five or 10Mb/s with individual clip 

durations ranging from four seconds to eight 
hours and 40 minutes. 

VideoStore systems may also be linked to 
build systems that can output hundreds of 
channels with thousands of hours of storage. 
When linked, all systems operate as one unit, 
giving the user quick random access to data 
on any channel. The ultimate benefit of HD 
storage for video is quick random access 
enabling any clip to be output at any time to 
any channel, regardless of the amount of 
storage or the number of channels. Access to 
any clip is less than one second when sched- 
uled and less than four seconds when un- 
scheduled, such as in a video -on -demand 
application. The VideoStore system also en- 
ables the user to change video program 
segments at random, as well as make last- 
minute changes in output order without tape 
dubbing or recording. 

Another feature of the VideoStore sys- 
tem's virtually instant recall is the ability to 
perform back-to-back playback of programs 
without black in between by performing 
full switching operations in the MPEG-2 
format. This is a distinct advantage for 
broadcast television and other multichan- 
nel applications. 

MPEG-2 encoding 
The Sony BitStream MPEG-2 encoding 

unit (VST-1000) incorporates Sony's 
MPEG-2 chips (Main Profile at Main Level) 
to deliver the full -performance capability of 
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eo 18 Plus. Video 20 Plus. 

A meeting of the 

cleverest heads ... 

... to cover every angle. 

Whatever your point of view, 

showing people it cui be done with- 

out friction or tensior is it your daily 

work. And it is the strengti of the 

famous Sachtler fluid heals 

Video 18 Plus and Video ?D Plus. 

As they are the best head; around 

you can, of coLrse, cintrcl how 

much you want to d-Eg things out. 

With Video 18 Plus and Video 20 Plus 

you do that in seven easy steps 

giving you the best and sharpest 

shots from any angle. 

And that means copirg wish the 

-: 

unexpected - like turning the 

world upside down, taking on 

heavyweight cameras! In fact it 

takes clever heads of the 

Video 18 Plus and Video 20 Plus to 

give you the right smooth setting. 

You want to go one better? 

Go sensitive! Our sensor versions 

Video 18 Sensor and the even 

stronger Video 20 Sensor measure 

the settings electronically - 
so you get true sensitivity. 

Sachtler. Heads the way. 

Smooth drag for tough shots. 

Circle (20) on Free Info Card 

Sachtler AG, Germany, 

Gutenbergstr. 5, 85716 Unerschleissheim, 

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

U.S.A.: sachtler' corporat on of America, 

New York office: 

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

Phone: (5 16) 8 67-49 00, Fax (5 16) 6 23-68 44 

7n,,'' 
Japan Amic Sachtler CorF. 

.,ß53 ®aL=lf f2 
1 -2-21 ¶154. 
fig tA (03)3413-1212 
Fax: (03)3413-0888 
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Dual speakers, 
built in 

12 V DC powered 
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memory 
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the MPEG-2 compression standard. This 
feature, along with the VST-1000's wide 
window of motion estimation and compen- 
sation, as well as advanced discrete cosine 
transformation (DCT) and variable length 
coding (VLC), produces an extremely high 
video reproduction capability, even with high- 
ly active program material. 

A built-in frame synchronizer assures com- 
patibility with a wide array of video input 
sources, including U-matic and S -VHS with- 
out external time base correctors. A built-in 
machine control feature controls the video 
source device. Additionally, the system's 
built-in decoder board eliminates the need to 
occupy one channel of the VideoStore sys- 
tem just to monitor the encoding process. 

Outstanding image quality is produced 
during 5Mb/s operation with an MPEG-2 
compression ratio of approximately 36:1. 
Compression at approximately 18:1 for a 

10Mb/s output rate is also available for even 
higher image quality. Verification of ad in- 
sertion is aided through the VST-1000's 
embedded Clip ID feature, which allows the 
user to identify each encoded clip through 
the application software. 

VideoStore Media Control Unit 
Once encoded, data is sent from the Bit - 

Stream MPEG-2 encoding unit to the 
VSR-1000 Media Control Unit, which per- 
forms all of the control functions of the 
VideoStore system. Up to 12 discrete output 
channels may be installed in each Media 
Control Unit for 5Mb/s operation, with si- 

multaneous two -channel loading possible. 
Up to six discrete channels may be installed 
with single -channel loading at 10Mb/s. 

Predictive Maintenance/fault- 
tolerant architecture 

The VSR-1000 Media Control Unit is de- 
signed with Sony's Predictive Maintenance 
system, which continuously monitors fan 
speed, power supply, voltages and all hard - 
disk drives. When a given statistical thresh- 
old has been exceeded, the user is warned 
through the Windows -based software inter- 
face. The VideoStore system is also designed 
with "hot swappability," the ability to re- 
place key systems with no downtime. The 
VSR-1000's automatic data rebuild feature 
allows the user to maintain full operation in 
the event of a total system failure. Even if 

systems, including fans, power supply and 
HDDs fail simultaneously, data is automat- 
ically rebuilt, without operator interven- 
tion, as a background task with no interrup- 
tion to system performance. If diagnostics 
are required, the VideoStore system can be 
remotely or locally accessed for a complete 
system check down to the board and block 
level. Even during operation, the VideoStore 
system can be remotely or locally accessed 
for a system status check through an RS- 
232C or RS -422A remote interface port. 

Media Unit 
Users can expand the capacity of their 

systems by connecting up to seven Media 
Units (VSH1000) to each Media Control 
Unit (VSR-10000). In this configuration, 
up to 60 hours of video programming can 
be stored with the use of optional 4GB 
HDD units. Each Media Unit is made up of 
six standard hard -disk drives in a RAID -3 
configuration. 

Jerry Berger is manager of video server technol- 
ogy for Sony Electronics Business and Profes- 
sional Group, Montvale, NJ. HNNwNHNNNNNN 

Hewlett-Packard 
MediaStream. 

Hewlett-Packard MediaStream 

broadcast server 

By Chris Bennett 

Video servers are the new fundamental 
building block for broadcast facilities. Not 
long ago, these devices didn't even exist. In 

the near future, they will be as common- 
place as tape machines, but servers are 
more than just a replacement for tape decks. 

These devices open up many new revenue 
and productivity opportunities for broad- 
casters. For example, the seemingly contra- 
dictory feat of streamlining operations while 
adding on -air channels is now increasingly 
common. 

Broadcasters should assess servers along 
at least four dimensions: functionality (chan- 
nels, storage, etc.), reliability, interoperabil- 
ity and scalability. The latter two are less 
obvious, but still crucial. Designed specifi- 
cally for broadcasters, Hewlett-Packard's 
MediaStream broadcast server architecture 
excels in each of these areas. 

Server architecture 
The H -P server features two to six inde- 

pendent video channels, seven to 50 hours of 
on-line storage, 5x file transfers via Fibre 
Channel, award -winning video quality and 
unsurpassed reliability. The underlying ar- 
chitecture features independent elements 
with common databus access. The 1/0 inter- 
faces convert all video into `generic' data. 
This building block approach makes en- 
hancement and expansion easy for H -P and 
our customers. 

System control 
A streamlined, dedicated CPU handles sys- 

tem control. I/O data doesn't pass through 
the CPU, which functions solely as a `traffic 
cop.' The controller sets up transactions 
between the 1/0 cards, which then indepen- 
dently handles transactions with a single 
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pass over the bus. This arrangement provides high channel capacity 
and extremely reliable performance: the controller is not over- 
stressed, and the bus is far from saturation. The controller runs a 
real-time operating system with no -compromise multitasking capa- 
bilities. This provides guaranteed frame -accurate control, no pic 
freezes (hiccups in video), and also offers independent channel 
operation. Unlike Windows -based systems, any problems in one 
channel have no effect on the other channels. This is crucial for 
reliable on -air performance. 

Video transfer engine 
A streamlined file system, designed by H -P specifically for video 

1/0, handles the data flow. With a low -overhead protocol and 
hardware implementation, this video transfer engine manages direct 
data transfers between all devices on the bus. Looking to the future, 
the file system is also completely format -independent. This will 
enable straightforward migration to new video formats. This high- 
performance file system enables the H -P server to simultaneously 
play/record all video channels; transfer files to/from another server 
over a Fibre Channel link; transfer files to/from an archive; and 
recover from a failed disk drive - all without a single pic freeze. 

The file system also features As Fast As Possible (AFAP) file 
transfers. AFAP transfers capitalize on intermittent idle bandwidth 
to greatly accelerate file movement between servers (or to archives), 
without impacting on -air performance. 

MPEG-2 
While other suppliers continue to talk about delivering MPEG, 

H -P has been delivering reliable MPEG-based broadcast servers 
for three years. MPEG-2 offers many benefits: increased server I/ 
O capacity, significantly reduced storage costs, higher- speed 
networking and better archive access. Equally important, MPEG- 
2 is the only open, interoperable video standard. This enables H - 
P's servers to offer lossless (no re -encoding) file transfers with non - 
H -P equipment, something not available with JPEG or quasi- 
MPEG implementations. 

Reliability 
Hewlett-Packard takes a multipronged approach to hardware reli- 

ability. Starting with an extremely robust system design (offering 
>9,000 -hour MTBF), H -P adds integrated RAID with hot-swappable 
drives, power supplies, redundant fans and transparent re -build. 
Clustered networking provides 100% reliability more cost-effectively 
than brute -force mirroring. With readily accessible file content and 
transparent operation, the high-performance bidirectional Fibre Chan- 
nel transfers ensure file access and redundancy at all times. Net- 
worked systems also offer the ability to easily scale -up a facility to 
handle virtually any channel expansion requirements. 

Chris Bennett is product planning manager for Hewlett-Packard, Santa 
Clara, CA. 

Your complete resource for all the newest Consoles, Vertical 
Racks, Tape Storage Systems and Desks for video production. 
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Full details including 
prices on: 

Multimedia Desks 
Vertical Equipment Racks 
Editing and Video Consoles 
Tape Storage Systems 

Also! Full technical details and valuable 
system planning tips. 

Call Toll Free 
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The Tektronix Profile disk recorder. 

Tektronix Profile 

By Steven Craig Bilow 

Typically, the term "server" implies a centralized device, shared by 
many users. There are several excellent applications of such devices 
in video. Yet, there are also a myriad of compelling reasons for 
choosing a distributed, virtual server architecture rather than cen- 
tralizing. The topology enables multivendor interoperability, exten- 
sibility, expandability and the capacity to build effective media 
management systems encompassing on-, near- and off-line storage. 
Ultimately, resources exist where needed and are allowed to interop- 
erate as appropriate. In effect, the network itself becomes the server. 
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"Today TV Stations 
Have To Be Future -Proof" 

Tom Bohn 
VP, Engineering and Production Operations 
Maryland Pula& Television 
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Hitachi Digital Cameras Heb Marvlan 
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Tom Bohn Feels the change from 43 analog to 1E:3 cigi:al 
technology 'w II be a revolution every bit as bit as black -Grid - 
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Distributed video networks 
Centralized servers provide large amounts 

of storage, but have obvious limits on the 
granularity and extent of their scalability. 
They don't discriminate between functions 
requiring many resources and those requir- 
ing few. Failures may have a widespread 
impact because one point of failure can 
affect many users. These traits imply a po- 
tential for indeterminacy when a single sys- 
tem is employed in multiple uses. For exam- 
ple, it would be extremely unwise to risk the 
integrity of a commercial spot playout sys- 
tem by employing its play -to -air cache de- 
vice in other simultaneous uses. Further- 
more, regardless of capacity, a central server 
does not provide infinite storage. Off-line 
devices and tape vaults are still required, so 
centralization does not alleviate the need for 
adequate media management. 

The storage pyramid 
Optimally, a video storage architecture 

should be tiered. It could include central 
servers, but must be constructed from a 

heterogeneous array of distributed storage 
devices; preferably interconnected via some 
high-speed network. The operative word is 

network, because only through networking 
can we achieve heterogeneous interopera- 
bility, extensibility and the possibility of 
interfacing over long distances using tradi- 
tional telecommunications infrastructure. 

To understand the fundamental necessity 
for a networked architecture we must fully 
comprehend this storage hierarchy. In se- 
lecting the mechanism used for storing a 

given video segment, the cost of storage, the for interconnection within a facility, while 
capacity of the storage device and the fre- making possible the movement of video 
quency of access must be considered. In a between facilities using established networks 
broadcast facility there are essentially four with standardized protocols. In this scenar- 
levels of storage. On-line storage is used for io, Fibre Channel runs network -oriented 
the few hours of video that must be immedi- protocols and gateways can be easily built to 
ately played to air; it's relatively expensive move video between it and various other 
and requires high-performance disk arrays. network topologies. The enabling technolo- 
Near-line storage involves media servers, gy is not just Fibre Channel, but Networked 
which also use fixed disk devices, but have Fibre Channel. 
neither the access time requirements nor the 
level of redundancy. Off-line storage uses Balancing parameters 
video or datatapes to provide greater cost System performance, storage cost, load 
efficiency at the expense of access time. balance, reliability, expandability and in - 

Archival storage is what we typically refer teroperability can all be optimized by under - 
to as the "vault;" or a room where tapes are standing storage and access time require - 
stored. This is the least -expensive storage ments. Centralized servers provide adequate 
method. storage, but limit flexibility. They are, thus, 

This model suggests that when a system is expensive and difficult to expand. Alter - 
not limited to a central device there is a far nately, the Fibre Channel networking of 
greater level of flexibility in balancing ac- small- to medium-sized storage devices has 
cess requirements and cost. This alone is a the potential to provide highly flexible, dis - 

compelling argument in favor of distributed tributed architectures. Networking provides 
architectures. the means to construct virtual servers, which 

allow distribution, ease of expansion, low 
The video network cost and the potential of interoperating with 

A Fibre Channel Arbitrated Loop network other networks. In the broadcast environ - 
is used to perform high-speed video trans- ment, this allows the optimum balance be - 
fers while an Ethernet network provides tween cost and capacity. It provides an easily 
transaction control. A network topology is expandable architecture with the flexibility 
used instead of a bus -oriented one because it to rapidly change according to the facility 
simplifies extensibility, provides greater flex- requirements. 
ibility and allows reasonably straightfor- 
ward interconnection over long distances 
via worldwide telecommunications infra- Steven Craig Bilow is a marketing manager in 
structures like ATM. In essence, this choice the video and networking division at Tektronix, 
allows Fibre Channel to serve as the method Inc, Beaverton, OR. NNNNNHNH 

The Quantel 
Clipbox. 

Quantel Clipbox video server 

By Bob Panic 

Applying computer disks to video storage of normal computer operation. The non - 
presents many challenges far beyond those compressed signal requires a continuous data 

rate of 21Mb/s or 75Gb/h. While the vital 
cost -per -megabyte factor allows the eco- 
nomic grouping of disks to provide stores of 
several hours, multichannel TV operation 
has yet more demands. Protection against 
loss of data, speed of access and ease of 
system integration are also important and 
were all factors in the design of Quantel's 
Clipbox video server. 

Dylan disks provide the storage blocks for 
Clipbox. These provide an hour's capacity 
from 19 individual disk drives - plus one 
used for error checking and correction, so 
that full operation is maintained should any 
disk fail. The configuration is arranged for 
handling large files, which pictures are, rather 
than the small files normally associated with 
general data processing. Each Dylan pro- 
vides a continuous data rate well in excess of 
21Mb/s and can continuously randomly ac- 
cess stored frames in any order at video rate. 
Known as true random access, this makes a 
tremendous contribution to system perfor- 
mance. For example, unlike any other store, 
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Four minutes to air. 
Don't you just love 

waiting for the tape? 

Profile® Solutions 

Now would be a good 
time to talk to us about 
the Profile® PDR Digital 
Video Disk Recorder. 

It has complete Fibre 
Channel network capa- 
bility; up to nine hours 
of native digital storage; 
a new interface that 
makes editing, schedul- 
ing and managing 
source files as easy as 
click and drag; an awe- 
some RAID option with 
as much as 96 hours of 
instant digital access; 
or a Profile Library 
System on the order 
of 1.5 Terabytes. 

What this means is 
that the ulcer -inducing 
days of waiting for 
someone to finish 
with a vital source 
tape - or even trying 
to locate it - are finally 
gone. Everybody can 
share the same source, 
at the same time. 
Instantly. 

Talk to us about the 
PDR and other digital 
storage solutions. Call 
1-800-998-3588 ext. 704, 
or visit our web site at 
http://www.tek.com/VND 

Have you talked to Tektronix? 
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defragmentation is never required, allowing 
uninterrupted full operation. 

It's the job of Clipbox management system 
to pass on the benefits of true random access 
to the users while keeping the interface 
simple and easy to use. Internally, the filing 
system directly addresses every stored 
frame. Because any degree of fragmenta- 
tion is allowed, the frames of a clip may be 
scattered anywhere around the store. Al- 
though this gives great flexibility, it severe- 
ly complicates play and record operations. 
So, rather than asking each system using 
the server to address individual frames, 
Clipbox reduces their interface complexity 
by resolving access to far more manageable 
whole video clips. 

Our aim has always been to make maxi- 
mum use of servers -a target that has only 
been accomplished through more special- 
ized engineering. While today huge capaci- 
ties and high data rates are relatively easy to 
achieve, enabling any server port to access 
any frame in any order at video rate, regard- 
less of the activities of other ports (simulta- 
neous true random access) is a technical 
breakthrough that greatly extends server 
applications. 

So Clipbox has the basic benefits of contin- 
uous operation, (no defragmentation or 
moving of material), as well as instant avail- 
ability of all recording space. Also, every 
port can access any frame at any time - 
even the same frame can be read onto all 
ports simultaneously. For transmission this 
eliminates the huge overheads usually in- 
volved with guaranteeing access. Output 
can be cut together live according to the 
playlist - accepting updates to within a 

heartbeat of air time. Thus, one port can 
totally support one transmission channel. 

Every port is independent and has its own 
remote control and each may be supporting 
a different application, which allows Clip - 
box to be at the center of operations. New 
material can be recorded via a port operat- 
ing as a virtual VTR while another serves as 
a virtual disk store for an on-line non-linear 
edit station, such as Editbox or Newsbox 
directly editing on the server. At the same 
time, finished pieces can play direct to air or 
play out to tape. Or, a port can interface to 
a newsroom computer allowing journalists 
to edit video and audio alongside their text. 
The result can go straight to air, via Clipbox, 
at broadcast quality. 

Much of the design has centered on the 
need for ease of interface. The many post - 
production, transmission and news applica- 
tions already implemented point to the ef- 
fectiveness of this policy. Each port provides 
direct UO connections for video (no inter- 
face box required) and audio via industry - 
standard serial digital interfaces (SDI), as 
well as an RS -422 serial interface operating 
with Quantel's published remote -control 
protocol. For exchange with CGI systems 
fast Ethernet TCP/IP interfaces are available 
directly on Quantel graphics and editing 
systems. 

Clipbox can be configured with from two 
to eight Dylans, giving up to eight users true 
random access to a shared store of up to 
eight hours of full -quality non -compressed 
video. Furthermore, Dylans store audio. 
Using Grid compression extends storage time 
by five-, 10- or 20 -fold -to suit application, 
and increases the maximum number of on- 
line users (or ports) to 14. For those seeking 
further expansion, Clipboxes can be net- 
worked. In practice, installations range from 
four ports upwards. 

Bob Pank is the technical communications 
manager for Quantel, Newbury, UK. N4« N4 NNNHNN 
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The Pioneer DiscBrowzer video browse server. 

Pioneer DiscBrowzer video server 

By Rich Bauarschi 

The secret behind a successfully exploited 
archive is access. Pioneer's new DiscBrowz- 
er video browse server allows facilities to 
capitalize on their existing libraries by per- 
mitting them to efficiently preview archived 
clips and images on a networked basis. 

Using Pioneer's leadership in compact disc - 

recordable (CD -R) technology, the Disc- 
Browzer video browse server allows users to 
call up and preview decision -quality copies 
of archive materials. Next, using network 
tools, they can create a shopping list for the 
precise reel or reels they need. Finally, they 
can generate an edit decision list whereby, in 

future versions, an editing system can shut- 
tle directly to the reel in question, and pull 
the desired material without hunting and 
shuttling, thus preserving time. 

System architecture 
Material to be archived is encoded to a 

CD-Recorder (CDR) in a Supervisor Plus 
Encoding station. The Supervisor station 
doubles as the encoder and CD-ROM writer. 
This system, a Pentium computer operated 
under Windows 95, works by encoding vid- 
eo from real-time sources, such as video- 
tape, and storing the encoded files on a hard 
drive. When the drive is filled to the capacity 
of the CD-ROM, or a subset of that capacity 
used for recording (called a session), a CD -R 
is written. When the CD -R is full, it's insert- 
ed into a robotics disc changer connected to 
the network server. 

The network server consists of a fast Pen- 
tium tower, operating under Windows NT, 
and one or more DRM-5004X CD-ROM 
autochangers. Each of these towers contains 
five CD magazines, each holding 100 discs. 
The tower also contains up to four CD- 
ROM readers or reader/writers, depending 
on configuration. The combination of four 
drives, plus a library of 500 discs with 
MPEG encoding means the system can store 
and access randomly more than 500 hours of 
full -frame -rate video. 

Of course, via the network, a large number 
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We've been 
improving our 
delivery speed. 
It's now about 
1000% faster. 

Not content with merely offering 

the finest video distribution technol- 

ogy in the world - one that makes 

interoperability between analog and 

digital formats easy - we looked to 

see where else we could improve. 

So we decided to get it to you faster. 

Now when you need Grass Valley 

equipment, instead of three months, 

you can have it delivered within two 
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system. 
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catalog and a free Tektronix stop- 
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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. 
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of users have access to the material in the 
archive. Although four transports per au- 
tochanger will greatly speed access, efficien- 
cy is improved further by use of an intelli- 
gent caching system. In the DiscBrowzer, 
MPEG-compressed material is called off of 
the disc library, which serves as near -term 
storage and written to a system of hard 
drives for play on the network. This cache 
allows users to view a piece in VTR fashion, 
while leaving the disc transports free for 
other users. Items expire from the cache 
according to user -defined rules regarding 
the frequency and last date of access. This 
makes the cache self -purging, but in a man- 
ner that is user -determinable. 

PCs accessing the network are called re- 
trieve terminals. The powerful retrieve ter- 
minal software allows users to view archive 
material using an interface resembling a 
videotape recorder. Users can mark I/O points 
based on their needs and paste the reel 
information to a clip list that is similar to an 
EDL. Elements on the clip list can be ordered 
and previewed by a single click of a mouse. 

The advantages of CD -R, such as low 
operating costs and relatively low media 
costs combined with the nearly indestructi- 
ble nature of optical as opposed to hard 
drive or tape media, make adoption of sys- 
tems such as we've described here inevita- 
ble. In the meantime, coupling the advantag- 

es of text -based databases with actual video 
clips forms a search tool that is hard to beat. 
Also featured is the ability of multiple -user 
access at the desktop via a network, and the 
nearly unlimited expansion offered by mul- 
tiple CD autochanger towers. All of this 
makes the Pioneer DiscBrowzer video browse 
server a powerful solution for getting an 
archive out of the dark ages, and transform- 
ing it into an efficient resource for produc- 
tion tasks. 

Rich Bauarschi is director of marketing for 
Pioneer New Media Technologies,LongBeach, 
CA. NNNI/N/ 

The Sun MediaCenter. 

Sun MediaCenter 
By Jack Androvich 

It just got a lot easier to answer the need for 
rapid access of stored video programs. No 
longer is it necessary to fidget with a host of 
architectures and languages to get a media 
server to talk to a digital network that in- 
cludes equipment ranging from TV sets to 
workstations. Finally, a media server is a 

painless way to provide time -sensitive streams 
of digitized visual information to clients con- 
nected to a local or wide area network. 

Sun Microsystems Computer Company has 
introduced the Sun MediaCenter based on its 

UItraSPARC platform that uses standardized 
hardware, a 64 -bit file system and software 
packages to build the media server configura- 
tion dictated by almost any application. 

Incorporation and integration 
The Sun MediaCenter starts as a basic 

package (either off -the -shelf or customized) 
with the hardware and software needed for 
easy incorporation into new or existing dig- 
ital networks. The architecture of the new 
system is open for expansion and for access 
by a variety of equipment. Integration with 
other equipment on the network is simpli- 
fied, regardless of manufacturer. 

The MediaCenter software provides the 
drivers and hardware management neces- 
sary for the development of advanced ap- 
plications requiring digital video. The soft- 
ware comes ready for full VOD applica- 
tions with video playlist editing and control 
(audio track selection, play, pause, stop 
with fast forward and rewind optionally 
supported), as well as providing system 
resource information. 

Compressed digital video programs can 

be recorded into the MediaCenter at the 
same time that the server is being used for 
playback. A "playthrough" feature enables 
titles to be played approximately five sec- 
onds after beginning to be recorded. (The 
incoming digital video is compressed by an 
external encoder that is not a part of the 
server system.) 

The storage system starts out with a net 
capacity in multiples of 42GB, enough to 
store 21 hours of MPEG-2 programming 
(at 4Mb/s) or 62 hours of MPEG-1 pro- 
gramming, and can optionally be expanded 
to 84GB. Applications that require an even 
larger storage area or expanded data 
throughput can be addressed by clustering 
media servers or by using other storage 
devices available from Sun. (The RAID -4 
storage system uses the remainder of the 
50.4GB of disk storage in the standard 
storage system for parity and other over- 
head.) The MediaCenter software also sup- 
ports conventional video storage media in 
addition to hard disks for near video on 
demand (NVOD) applications that allow 
slower and less -expensive access to video 
programs that are not frequently needed. 

The Sun MediaCenter simultaneously 
plays back any combination of MPEG-1 
and MPEG-2 compressed video data - 
streams, up to a 100Mb/s sustained total 
output rate. 

Connectivity 
The Sun MediaCenter output interface 

can be interconnected with ATM (AAL -5), 
100BASE-T Fast Ethernet or 10BASE-T 
Ethernet networks. 

Reliability and maintenance issues have 
been addressed by design, diagnostics and 
the comprehensive SunSpectrum customer 
support program. In case of failure, indi- 
vidual disks can be "hot -swapped" without 
rebooting the system, in most cases without 
clients ever noticing. Enhanced backup and 
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Digital Pro MiniDisc Recorder/Player has more 

high -end features than any other MiniDisc tart 
available today. And they all cone standard, not 

as costly options. The MDS-B5 is the smart chuce 
for radio, television, theater, and other appl"ca- 
tions requiring professional sound quality. Its 

Vary Speed: 
+ or - 12.5% 

A !AOC E 

SINGLE:: 

D15i'I.AV 

A MODE: 
Front -panel 
switching of 
auto pause/ 

auto cue 

EDITINO EM 

4X speed 
audio and 

title 
duplication 

Mono 
REC/PLAY 

Multi Access 
Memory: 
up toto 

"Instant Start" 
tracks 

UNDO: 
One level of 

undo 

flexibility and easy operation make it ideal for 
sound effects, commercial messages and station 
p-omos. And high speed disc cloning is perfect 
fcr program distribution or safety back-ups. 
To learn more, call 1 -80o -635 -SONY, ext. MDS. 

A',d remember, the MDS-B5 doesn't just have 

what you need. It has more. 

THE MDS-B5 DIGITAL PRO MINIDISC RECORDER/PLAYER 

© 1997 Sony Electronics Inc. Reproduction in whole or in part without written 
permission is prohibited. All rights reserved. Sony is a trademads of Sony. SONY 
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transfer utilities for video programs are MediaCenter into a digital network is vir- is becoming a cornerstone in supporting 
included in the standard package. tually assured by the open architecture and visual communications needs. 

The Sun MediaCenter UItraSPARC sys- adherence to worldwide interface standards. 
tem offers cutting -edge video storage and With operational reliability and customer Jack Androvich is product marketing man - 
retrieval in a package that's easy to install support that exceeds the needs of any fore- ager, Interactive Services Group, Sun 
and expand. Effective incorporation of a seeable application, the Sun MediaCenter Microsystems, Inc., Mountain View, CA. NN®NNH 

Storage Concepts FibreRAID with Silicon Graphics Indigo. 

Storage Concepts' Videostar 
and FibreRAID 

Roger Budris and Martin Bock 

Storage Concepts, a leader in high-perfor- coder unit. The computer is connected to 
mance RAID storage since 1984 has un- the MPEG-2 decoder unit via an RS -232 
veiled two distinct video server architec- link to pass control commands and obtain 
tures. The VideoStar MPEG-2 video server status information. Each VideoStar decod- 
is aimed at the high -quality VOD and com- er unit has eight internal MPEG-2 decoder 
merciai insertion markets, while the Fi- chips and can run up to eight video steams 
breRAID disk server array targets mid -to- concurrently. 
high -end uncompressed video storage ap- The VideoStar architecture is flexible in 
plications for the broadcast and video post that the computer can be a PC, workstation 
communities. or even a mid -range computer and video 

storage can either be disk drives or a RAID 
VideoStar system architecture system. To support various computers, the 

The VideoStar video server offers broad- VideoStar application software is written 
cast -quality video, accurate timing of pro- in C language and runs under Microsoft NT 
gram insertion, low overhead cost and high or Windows 95 and can be ported easily to 
system reliability. The overall system archi- various versions of UNIX. 
tecture of the VideoStar video server con- System operation is controlled by the 
sists of three major system components: VideoStar application software. The appli- 
video storage, an MPEG-2 decoder unit and cation software provides a GUI for manual 
a computer that controls system operation. control by an operator. When integrated 

The three system components are inter- into a TV or cable head -end computer 
connected via a fast -and -wide SCSI bus for system, automated operation is supported 
data inputting to the video storage device through the application software API. With 
and transfer of video content from the third -party commercial insertion software 
video data storage device to the video de- and multiple decoder units, VideoStar be- 

comes a viable insertion system and will 
interface to popular traffic and automation 
systems. In a VOD server application, up to 
32 simultaneous video streams and 32 au- 
dio stereo pairs can be supported. In a 
multiple operator environment, such as 
news, sports and program store -and -for- 
ward applications, catalogued program seg- 
ments and clips can be viewed, EDLs creat- 
ed and stored in list/clip bins. 

To guarantee uninterrupted service, the 
VideoStar servers are available with "fault - 
tolerant" disk array architectures and chan- 
nel protection. 

FibreRAID video server 
In addition to VideoStar, Storage Con- 

cepts has developed FibreRAID. It's a fully 
functional RAID server storage solution 
designed to provide continuous, sustained 
data rate storage for high-performance vid- 
eo storage and server applications. 

Based on a new real-time controller plat- 
form using fourth -generation design topol- 
ogies, the system features redundant plug - 
gable disk and power supply modules, dual 
Fibre Channel host connectivity, extensive 
error logging and RAID functionality con- 
trol, cableless system chassis design, up to 
72GB of storage per chassis and up to six 
additional satellite chassis for high -capac- 
ity storage, equaling more than 500GB per 
controller. In addition, the system touts a 

dual -channel design with separate com- 
mand and internal databuses for efficient 
high-performance data handling, 4MB of 
buffering to ensure continuous data trans- 
fers, 66 MIPS disc processor for fast com- 
mand handling and a full 1Gb Fibre Chan- 
nel interface with a sustained rate in excess 
of 80MB/s. 

Also, FibreRAID can be connected to the 
Silicon Graphics computers. Adapters are 
available for the GIO interface in the Indi- 
go and Impact lines, an HIO interface for 
the Onyx and Challenge lines and a PCI 
adapter for the new PC -based systems. 

Roger Budris is vice president of marketing of 
the video interactive division, and Martin Bock 
is vice president of marketing for the real-time 
division for FibreRAID at Storage Concepts, 
Irvine, CA. NN 1///N 
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Rack Mountable and Rugged 
Use it in the studio, in the field 

or in your rack. 

12 Total Inputs 
4 stereo, and 4 mono. 

The world's best utility mixer. 

Channel Inserts (CH 1-4) 

A TASCAM exclusive in this price 

range, lust like larger consoles, these 

handy inputs are great for compressor/ 

limiters or using even more effects. 

60mm Master Fader 
What's a mixer without a 

master fader? Greater visual 

reference of your mix. 

Precision 12 -Segment Display 
Bright LEDs so you know 

what's going on. 

Stereo Buss/AUX SUB Inputs 
Signal routing designed for 

flexibility and expansion. 

Dedicated Stereo Tape Input 
No need to waste a precious stereo 

channel for your master recorder. 

Assignable to L/R buss or monitor 

Balanced Inputs and Outputs 
Running lots of cable? 

Using pro equipment? You'll 

need these. (Unbalanced, too!) 

EQ on Every Input 
Hi (12kHz) and Low 

(60Hz) ± 16dB on each. 

THE LAPTOP YOU ERN 
No more excuses for not having a compact, full -featured utility mixer. A 

mixer you can plug in anywhere. Need more inputs? How about a submixer? 

What about audio for video or multimedia? Get a TASCAM M08. It's the 

perfect mixer for these applications and more. Part of 

the new breed of next -generation 

mixers from the leader in recording, 

TASCAM's new M08 will surprise 

you. You'll scratch your head trying to 

figure out how we can give you so much 

Double Reinforced Ground 
Part of TASCAM's low noise 

circuitry that promises transparency 

and hum free operation. 

4 Effects Returns 
Use your imagination. 

Overload/Peak Indicators 
No guess work here. You get them 

on every channel and for PFL. 

4 XLR Mic Inputs 
Complete with 481/ phantom 

power for using the highest 

quality condenser microphones. 

Mute & PFL 

Switches on every channel. 

PFL overload indicator too! 

2 AUX Sends 
Take your signals Pre or Post 

GET FOR UNDER $350* 
mixer for so little cash. No tricks. Just value. 

Look at all those features! It's the mixer that goes anywhere to do 

almost anything. Use it every day - or when you're in a crunch. So 

whatever you do, don't scramble for more inputs, or schlep that big 

mixer, pull out your M08 instead. It's the world's best and hardest working 

compact utility mixer. And it comes with TASCAM quality and durability 

at no extra cost. Everybody needs one. Best part is, at $349 anyone 

can have one. They're at your 

dealer. Get yours today. 
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TASCAM 
Take advantage of our experience. 

01996 TEAC America, Inc. 7733 Telegraph Road, Montebello, CA 90640 (213) 726-0303 
TEAC Canada LTD., 340 Brunel Road, Mississauga, Ontario L4Z 2C2 Canada (905) 890-8008 
*Actual MSRP is 5349.00. Actual prices may vary by dealer. 

INFORMATION+SPECS VIA FAX 
gAxßINCIK 800 827 2268 

DOCUMENT #6280 

UTILITY M 08 
MIXER 
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Philips BTS Media Pool. 

Philips BTS Media Pool 

By Charlie Bernstein 

The Philips BTS Media Pool video server 
combines off -the -shelf components and ded- 
icated hardware that makes it an effective 
solution for broadcasters. It's a scalable multi- 
channel system that provides the highest -qual- 
ity video and audio in a facility. Each channel 
in a Media Pool system is capable of support- 
ing a full -bandwidth CCIR-601 uncompressed 
video stream, along with up to two AES/EBU 
48kHz pairs of audio. In addition, the server 
can compress the video stream to leverage 
economies of scale in storage and bandwidth. 
The Media Pool is a modular system that can 
be built in various configurations to meet 
specific broadcasters' needs. The modular ar- 
chitecture offers increased flexibility in video 
channels, storage capacity, system bandwidth, 
integrated applications, simultaneous multi- 
user access and control alternatives. 

The server architecture uses multiple arrays 
of hard -disk technology to provide high band- 
width and. high storage capacity. Each array 
provides up to a full bandwidth stream of 
video. The system supports from one to eight 
storage arrays per system. Each array can 
contain from 10 to 42 drives. This allows for 
terabytes of on-line data storage that trans- 
lates into hundreds of hours of compressed 
video on a single server..A Media Pool system 
can be configured starting with a single I/O 
module up to 12 I/Os in a single system. A 
system purchased with fewer than 12 chan- 
nels can be upgraded with additional chan- 
nels in the future. Additional drives and ar- 
rays can be added to the system to increase 
system storage. Additional workstations can 
be added to run Media Pool's integrated 
applications in a real multi-user environment. 

Scalability 
The key to the Media Pool's storage sub- 

system is its scalability. Multiple drives and 
multiple arrays allow for storage and band- 
width management. Using compression, stor- 
age capacity can be increased and bandwidth 
shared. Flexible storage capacity and flexible 
system bandwidth are the result of the scalable 
architecture of the storage subsystem. 

I/O subsystem 
The Media Pool video server has dedicated 

hardware developed for the task of playing and 
recording video into the server. The server's I/O 
subsystem provides serial digital component 
video output on all channels. As all video 
information is stored digitally in the server, and 
the industry is migrating to the digital domain, 
it makes sense to provide a digital signal to a 

broadcast facility from a server. 

Video transfer subsystem 
This subsystem is comprised of a gigabit 

matrix switch called the data transport 
commutator. Signals between the array sub- 
system and UO subsystem are switched rapidly 
over a matrix fiber channel switch to allow the 
system to provide up to full -bandwidth digital 
serial component video for each I/O simulta- 
neously. The timing of the switch is regulated by 
system software in the I/O subsystem and the 
control subsystem, allowing for flexible band- 
width allocation and support for multiple data 
formats. 

Control subsystem 
The control subsystem in the Media Pool is 

comprised of one or more workstations. The 
Media Pool system controller is responsible 

for initiating system booting, system config- 
urations, compression level setting, system 
monitoring, media file database administra- 
tion and running the server's integrated appli- 
cations. 

The system controller contains software 
applications for system administration, com- 
mercial insertion and record/playout. Addi- 
tional workstations can be added to allow for 
simultaneous multi-user access. 

Media Pool integrated applications 
There are currently four integrated applica- 

tions and three integrated protocols available 
for the server. The applications provide inte- 
grated functionality that take advantage of 
tightly coupled control and high -end fea- 
tures. The protocols provide the server with 
an open system approach, so the system can 
be integrated into the facility with other 
devices and also to allow for custom applica- 
tion development by broadcasters and other 
vendors. 

The applications are SPLASH, System 
Administration Application, Stream, VTR 
Emulation Application, DiskCart Cart Em- 
ulation Application and DiskCache Broad- 
cast Facility Application. The protocols sup- 
ported are BVW-75 serial control protocol, 
Video Disk Communications Protocol and 
PoolNet native Media Pool Protocol. 

Archiving and compressed file 
transfer 

Any media file stored on the Media Pool 
can be archived to a robotics datatape li- 

brary and retrieved. Automatic archiving 
and retrieval based on playlist requirements 
is supported. Faster than real-time transfer 
is possible when compression is used. 

Another feature is the ability to transfer 
compressed files from one server to another. 
The Media Pool Pool2Pool functionality 
allows for faster than real-time transfer of 
compressed files via a compressed serial 
digital interface (SDI). Files can be trans- 
ferred using existing digital routers and 
switchers or via direct connections between 
two servers. 

The Media Pool video server architecture 
uses independent subsystems, variable com- 
pression and integrated applications to pro- 
vide a flexible solution for storing and serving 
professional video. The system offers flexible 
configurations, system scalability and sup- 
port for multiple full -bandwidth video streams. 
A Media Pool system configured today can be 
upgraded in the future with additional stor- 
age, bandwidth, channels and users. 

Charlie Bernstein is senior product manager, 
storage and retrieval products, Philips Broad- 
cast Television System Company, Salt Lake 
City. 
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ASC VR300. 

ASC VR300 advanced 

broadcast video server 

By Todd S. Roth 

The VR300 advanced broadcast video serv- 
er is the only disk -based, news and com- 
mercial insertion system to unleash the full 
power of Fibre Channel (FC) technology. 
By coupling the performance of a PCl/ 
Pentium Pro video server with ASC's 
FCR300 Fibre Channel RAID video stor- 
age, VR systems can provide up to 24 
simultaneous channels with up to 96 hours 
of on-line video storage for a host of real- 
time broadcast applications, including com- 
mercial insertion and network delay. 

Building block approach 
The VR300 video server is the central 

building block of a VR disk -based broad- 
cast system. The VR300 is based on a PCl/ 
Pentium Pro configuration running Win- 
dows NT. Each VR300 provides two chan- 
nels of video for either dual simultaneous 
recording, dual simultaneous playback or 
simultaneous recording and playback. 

The FCR300 is an ultrahigh bandwidth 
disk -based storage configuration using the 
latest Fibre Channel storage and network- 
ing technologies. FC is a serial interface 
with a net bandwidth of 1Gb/s. When com- 
bined with RAID technology, FC eliminates 
the bottlenecks that complicate high -band- 
width broadcasting applications. 

Integrated disk -based 
broadcast system 

By using the VR300 video server and 
FCR300 storage system as building blocks, 

broadcasters can make the transition to an 
integrated disk -based environment. They 

can start with a single VR300 - perform- 
ing a specific broadcasting application, such 
as commercial insertion or network delay - and grow to a fully automated, integrat- 
ed broadcast environment with multiple 
servers and shared RAID storage for news, 
spots and programming. 

VR system features 
The VR system includes one to 24 simul- 

taneous record/playback channels, each 
with four channels of CD -quality digital 
audio; maximum on-line Fibre Channel 
RAID storage of 1.1 terabytes (1,100 GB); 
ultrahigh bandwidth Fibre Channel storage 
technology; ASC's Brilliant Image Com- 
pression is user -selectable from 1.6:1 (math- 
ematically lossless) to 20:1; ASC's exclu- 
sive Virtual Access Architecture for con- 
current access to the central media bank; 
RAID technology for failure -free security; 
full control by external devices via RS -422, 
GPI or TCP/IP protocol; fully compatible 
with Alamar, Louth, NewsMaker, Odetics, 
Sundance and automation/news systems. 

Server and storage implementation 
Virtual access architecture is ASC's ex- 

clusive storage topology that allows multi- 
ple VR300 video servers to share a Fibre 
Channel RAID array, making all video 

Normal -through Dual Patch Jack 
Finally...with Separate 20d ; s nitor Jack! 
I ncreasing frequencies and data 
I rates have created a need for 
a monitor patch jack to 
assure clean signals with no 
loss of data. To meet this 
need, Trompeter has intro- 
duced a new member to 
its J24W 75 ohm line of 
Patch Jacks, offering a 
20dB monitor with an 
uninterrupted signal. 

While the J24WMST- 
75 wi I handle data rates 
up to 75Mb (150MHz), 
the new High Frequency 
J24WMSTHF-75 will 
handle serial digital 
data rates up to 
300Mb (600MHz). 

Separate 20dB 
monitor Jack 
without 
interruption 
Self -termi- 
nating 
Rated at 
30,000 
cycles 

, 9lÁ71 CertrñErí 

(818) 707-2020 Fax (818) 706-1040 

rilliant 
Idea From 

Quality doesn't cost...it pays! 

TROMPETER 
ELECTRONICS, INC 

31186 LaBaya Drive, Westlake Village, CA, U.S.A. 91362 (800) 982 -COAX 

E-mail: trompeter®worldnet.att.net http://www.trompeter.electronics.industry.net 
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"the TIME MACHINE"TM 
Create Commercial Time 

The Time Machine is a new, tech- 
nological break through product, which 
reduces program time, to create commer- 
cial insertion time. it is a self contained, 
small 3U rack mountable unit which 
requires no data compression. 

The Time Machine is capable of 
changing time without changing the 
pitch (frequency) of the video or audio 
programming. The Time Machine con- 
sists of a main frame which houses the 
memory and all of the electronics neces- 
sary for control of the video and audio - 
Time Machine storage. A maximum of 

30 seconds of video and two channels of 
time reduction audio is available. 

"the TIME MACHINE" 
features include: 

Edit down long programs 
Emergency news break with no 
program loss 

Adjustable time reduction 
No data compression 
Fully digital 
Solid State 

Prinäge. 
The Digital Video People 

Prime Image, inc., 19943 Via Escuela, Saratoga, California 95070 
(408) 867-6519, Fax:(408) 926-7294, Service: (408) 926-5177 
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material instantly and simultaneously ac- 
cessible to every user in the facility. The 
technology eliminates the need for local 
buffers or data transfers from one set of 
disk drives to another. 

The VR300 features ASC's Brilliant Im- 
age Compression, allowing each video seg- 
ment to be digitized at a compression rate 
independent of the compression used for 
other video segments. Compression rates 
from 1.6:1 (mathematically lossless) all the 
way to 20:1 are selectable. By taking ad- 
vantage of FC's high -bandwidth capabili- 
ties, the VR300 can support unprecedented 
channel and on-line storage capacities. 

RAIDsoft 
RAIDsoft is ASC's patent -pending soft- 

ware that manages the VR300's fault -toler- 
ance mechanism. RAIDsoft eliminates the 
need for a RAID hardware controller, a 

single point of failure found in traditional 
SCSI -based RAID systems. The software 
can even rebuild individual drive segments, 
as opposed to entire failed drives, dramat- 
ically reducing the time needed to repair a 

degraded RAID array. 
The VR300 video server with all -Fibre 

Channel technology provides the unparal- 
leled flexibility and reliability broadcast- 
ers need to make the transition to an 
integrated disk -based system. The VR300's 
innovative technology, advanced architec- 
ture and high bandwidth storage capabil- 
ities allow broadcasters to design a system 
that meets their needs - now and in the 
future. 

Todd Roth is vice president, research & de- 
velopment for ASC Audio Video, Burbank, 
CA. IINNNN 

StreamCaster Architecture Overview 

Application Services 

Scheduling Playlist 
Service GUI 

Media Services 

Media 
Delivery Asset 
Service Manager 

System Services 
Connection Storage 

Manager Manager 

Object Services 
Name 

Service 

Resource 
Audit 

Service 

Asset 
GUI 

ODL 
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Silicon Graphics StreamCaster. 

Silicon Graphics StreamCaster 
By Karl May 

StreamCaster is one of several Silicon 
Graphics video server technologies devel- 
oped for distribution of MPEG-2 video 
over digital satellite and digital terrestrial 
transmission systems. StreamCaster is a 

scaleable, multichannel playback video serv- 

ing solution that enables the scheduled play - 
out of from 10 to more than 300 MPEG-2 
streams. The server can store more than 
1,000 hours of compressed media assets 
and has I/O bandwidth performance of 
320Mb/s per controller. 

CONVERT 
COMPUTER 
GRAPHICS 

TO VIDEO 

RGB/Videolink 
VIDEO SCAN CONVERTERS 

Up to 1600 x 1280 pixel input 

Analog output / NTSC, PAL, 

S -Video, CAV 

Digital output / CCIR 601 

Flicker filter 

Autosync 

Video overlay 

Pan & zoom 
Simple external connections 

R .: 
SPECTRUM' 

A visual communications companyy' 
950 Marina Village Parkway 

Alameda, CA 94501 
Tel: (510) 814-7000 
Fax: (510) 814-7026 

E-mail: sales@rgb.com 
http://www.rgb.com 
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Fox has a history of picking winners. 

And, when it came to selecting a 

primary format for their in-house 

recording and post -production, they 

knew they had to select another star 

performer. So, for their 

new 24 -lour cable service, FOX NEWS 

Chan let they chose JVC's Digital -S. And the 

reason s are clear. 

PICTURE QUALITY. Fox found the 

pictuir c_uality of Digital -S to be superior, even through 

multi -generation editing. Better than any analog system, 

better than any 4:1:1 digital system - it even rivals the 

qualit,' cf the most expensive 4:2:2 digital systems. 

FF(RDABI..E PRICE. Linking up to big time winners 

like Cigiral-S usually costs a lot of money. So Fox was pleas- 

antly :ugxised when they learned how reasonably priced it 

was. Nowhere else can you find such exceptional picture 

quality and affordability. And, that's always a winning 

combination. 

AMAZING FLEXIBILITY. Producers everywhere, 

prefer equipment that enhances their creativity. The same 

is true at Fox. The 4:2:2 digital signal processing of Digital -S 

is extremely flexible, and delivers the kinds of layering effects 

and keying that producers demand. 

After considering all of the alternatives, 

only Digital -S satisfied Fox's most stringent 

requirements, making it the obvious choice. 

And, the affordability puts it in a class of 

its own. To learn why Digital -S should 

be your editing format of choice, visit our Internet web 

site at www.jvc.ca or call 1-800-JVC-5825 and mention 

Product Code 188 0 . 

PROFESSION 
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The StreamCaster solution consists of a 
server platform, disk drives to store digital 
media content and output interfaces and 
the StreamCaster application software. 
Several hardware configurations are possi- 
ble to support a range of reliability and 
price/performance goals. The servers are 
connected to disk drives that are used to 
store the digital media streams and can be 
arranged into striped volumes or RAID 
configurations. 

System architecture 
The server is built on a layered architec- 

ture. On top of the hardware resides the 
IRIX real-time operating system and IRIS 
FailSafe high -availability software. The file 
system technology used is XFS, a 64 -bit 
journaled file system that allows guaran- 
teed specific transfer rates and durations 
for video files. 

IRIS FailSafe connects two servers, des- 
ignating one as active and the other as 
"hot" standby. FailSafe allows the two 
machines to share a common disk system, 
such as RAID, and will switch over to the 
standby server in case of the failure of the 

active server's hardware or operating sys- 
tem. 

XFS scales in performance with the server 
architecture and supports file sizes to nine 
million terabytes, file systems to 18 million 
terabytes and parallel dump and restore. 
XFS supports contiguous data through file 
system extents, allowing the creation of 
block sizes from 512B to 1GB. 

System components 
The StreamCaster application software 

drives broadcast network applications, such 
as digital satellite services or terrestrial 
services, such as multichannel multipoint 
distribution services (MMDS), fiber to the 
curb (FTTC) or hybrid -fiber coax (HFC). 
StreamCaster has four primary components: 
asset manager, playlist manager, scheduler 
and operator administration. The friendly, 
easy -to -use user interface is Java -based, 
enabling the application to run on an Intra- 
net from any workstation or PC. 

Asset manager installs MPEG-2 assets 
into the server, as well as displays, adds, 
deletes, edits and searches for catalog en- 
tries in the database. 

bvs D100 NTSC 
DECODER 

tJT9Ç DECODER i» rir. L.r ¡ .l 

A HIGH END DECODER 
WITHOUT THE HIGH END 
PRICE TAG 

5 MHz bandwidth 
36 db subcarrier rejection 
8 bit digital, adaptive comb filter 
NTSC and YC inputs 
RGBS, Y/R-Y/B-Y, YC outputs 
Pinnable sync on RGB outputs 
Digital control with recall 
Programmable filter weighting 
Optional remote control panel 

broadcast video systems ltd. 
40 West Wilmot St., Richmond Hill, Ontario L4B 1H8 

Telephone: (905) 764-1584 Fax: (905) 764-7438 

Circle (52) on Free Info Card 

76 Broadcast Engineering February 1997 

Playlist manager creates, edits and de- 
letes the scheduling information for the 
assets. The playlist may be generated local- 
ly on the server through a graphical users 
interface (GUI) or downloaded to the serv- 
er from an external system. 

Scheduler takes input from the playlist 
and executes the events, playing MPEG-2 
media streams from the storage system to 
the output system. During playback, the 
MPEG-2 transport streams are transmitted 
via an asynchronous transfer mode (ATM) 
155Mb/s OC -3c interface. 

Operator administration facilitates a 
range of system administration functions, 
from monitoring service messages to net- 
work bandwidth. The server can be man- 
aged via the standard Simple Network 
Management Protocol (SNMP). Interfaces 
enable the interoperability with legacy or 
new external systems. 

Karl May is group manager for digital video 
systems, Silicon Graphics Inc., Mountain View, 
CA. 

ASC 
Phone: 818-843-7004 Fax: 818-842-8945 

AVID 
Phone: 1 -800 -949 -AVID Fax: 508-640-1366 www.avid.com 

EMC 
Phone: 800-424-EMC2 (ext. 3622) www.emc.com 

HEWLETT-PACKARD 
Phone: 800-FOR-HPTV Fax: 408-553-3001 
E-mail: forhptv©vid.hp.com www.tmo.hp.com 

IBM 
Phone: 914-766-3275 Fax: 914-766-3013 
www.rs600.ibm.com/solutions/videoservers 

PHILIPS BTS 
Phone: 805-584-4700 Fax: 805-584-4710 www@philips.com 

PIONEER NEW MEDIA TECHNOLOGIES 
Phone: 310-952-3065 Fax: 310-952-2990 www.pioneerusa.com 

QUANTEL 
Phone: 203-656-3100 Fax: 203-656-3459 
E-mail: quantel@quantel.com www.quantel.com 

SIERRA DESIGN LABS 
Phone: 800-400-8002 Fax: 702-831-5710 
E-mail: stever©sd.labs.com www.sdlabs.com 

SILICON GRAPHICS 
Phone: 800-800-7441 www.sgi.com 

SONY 
Phone: 1 -800 -472 -SONY Fax: 1 -800 -SONY -022 
www.sel.sony.com/sel/bppg/videostore/index.html 

STORAGE CONCEPTS 
Phone: 714-852-8511 Fax 714-841-5201 
www.storageconcepts.com 

SUN MICROSYSTEMS 
Phone: 415-969-1300 Fax: 415-473-7101 www.sun.com 

TEKTRONIX 
Phone: 1-800-547-8949 Fax: 503-627-7275 
E-mail:TekXpress@vnd.tek.com www.tek.com/vnd 
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Telect's Series 21X11 Modular Frame * 

8 -Watt Stereo Power Amplifier 
Volume & equalization control for 
stereo monitoring 
Balanced stereo input 

\ 

Video Routing Switchers 
Single & multi -level switching systems 
Multiple configurations available 
Expandable systems 
up to 72x128 
YC, RGB, RGB/S, 
RGB/HV, YUV, NTSC 
and PAL signals 
User gain control 
from front panel 

FREE product 
literature 

For more information 
& 

on our entire 926 60 
line call us at 

,FAX 509.926.8915 

800.551.4567 
man pro-a/V@telect.com 

Audio & Video Distribution Amplifiers 
Stereo 1x6 or mono 1x12 configurations 
per module 
Video DA available with 
differential inputs & EQ 
Individual output gain 
control on front panel 

/// // 

'Compatible with most - 
Software Controller Systems IMMI Bus Converter & Memory Backup 

Provides computer access to IMMI Bus for 
command & monitoring communication 
Automatic updating of 
selected systems 
Maps routing 
configurations up to 
256x256 interface 
RS -232 & RS -422 
interface 

Composite D -to -A & A -to -D Converters 
Input 143 Mb/s (NTSC) or 177 Mb/s (PAL) 
analog or digital signal 
Monitoring, equalization, 
video gain & genlock - included 

http:))www. ect.com 
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Video servers crossing the bridge to tomorrow 
By Ken Freed 

The progress of server development and deployment is like 
the advance of a humble servant struggling to carry a great 
burden across a rope bridge in the pale light of dawn. More 
than a heavy workload vexes the carrier. Too many masters 
drive him, and their conflicting visions constantly joggle the 
bridge with new demands. These masters may not be sure 
where they're going, the server sighs, but they sure are in a big 
hurry to get there! 

Digital server technologies are being developed for every 
application from television to radio to the Internet. Each usage 
has different architectural requirements. Channel capacity, 
bandwidth and scalability may grow with declining costs 
under Moore's Law, but the standards still vary for video 
acquisition, production and distribution. 

Vendors speak out 
The path of server evolution remains undecided, agree 

those speaking for a dozen server vendors, yet they identify 
trends and they articulate the issues that may decide which 
vision of the road ahead will command the video server left 
standing at the end of the bridge. 

"The initial trend," says Jonathan Pannaman, vice president 
of engineering for Quantel, "was to see broadcast video 
servers as simple devices, like cache carts, but a number of 
facilities like CNN have started to break through this philo- 
sophical barrier by seeing the revolution that integrated server 
networks can bring to television." 

"As broadcasters start to deploy video servers," says Alanna 
Dwyer, director of strategic planning for new media solutions 
at Digital Equipment Corporation, "they're asking for more 
features and more functionality, more ease -of -use. They're 
asking for scalability across the board, which means more 
channels, more output streams, all backed by more storage 
and faster access to more content." 

"A strong trend I'm seeing this year," says Gil Press, manager 
of network storage marketing for EMC, "is the convergence of 
media servers and web servers with a graphical interface, like 
on the web, as the bridge to help with assets management in 
any facility with a growing digital library." 

"The trend everybody is watching pretty carefully is having 
a more distributed architecture with video servers in high- 
speed loops," adds Jack Androvich, marketing manager for 
enterprise servers at Sun Microsystems. He's referring to Fibre 
Channel, the architecture positioned to compete with the 
large -server topology favored by IBM and its partners. 

"People want a lot more channels than they can get from 
any single server," says Dan McGee, broadcast products 
research and development manager for Hewlett-Packard, 
"and Fibre Channel allows you to have tomorrow's channel 
capacity with today's technology." 

"The real issue is the amount of on-line storage and the 
amount of near -on-line cache storage," say Don Lefebvre, a 

broadcast solution executive in the media and entertainment 
division of IBM. "With the rapid growth from two or four 
output streams to hundreds of output streams, a gigantic 
server can offer more storage in less space than a bunch of 
smaller servers linked together." 

The stakes are enormous, says Tim Slate, storage products 
marketing manager at Tektronix. "Centralized storage may be 
right for some situations, yet a distributed topology will be 
easier and less expensive to scale up as time passes on. Even 
the smallest servers soon will have more channel and band- 
width capacity than today's largest servers as the line between 
them starts to blur." 

"My big concern is server reliability," says Press. "You hear 
the talk about RAID, for instance, since you need to know 

what to expect in case of failure, but you also need to know 
how to match a server's reliability to given applications." 

"If you think about the whole video server market in terms 
of the three main functions of acquisition, production and 
distribution," says Richard Bauarschi, director of marketing 
for new media technologies at Pioneer, "the video servers' 
biggest inroad is in distribution. There are fewer servers 
available for production, and there's still no standard format 
for acquiring video and putting it straight into a server where 
it resides as a file folder that can be transported into an edit suit 
and worked on immediately." 

And once the video is acquired, says Greg Estes, director of 
marketing for advanced entertainment systems at Silicon 
Graphics, "What we really need is asset management middle - 
ware, so a producer or news director can seamlessly browse 
assets created by different applications." 

The key is to have customized video server solutions, Press 
says, "but this requires developing a set of common standards 
that support different types of video formats and compression 
schemes within the same server." 

"Is there one server that can do it all?" asks Jerry Berger, 
manager of video server technology for the Sony professional 
products group. "If a total end -to -end solution for acquisition 
and production and distribution is what you want, MPEG-2 
4:2:2 compression can support an integrated, interoperable 
system, but even here you have to remember that not all 
MPEG is created alike." 

"Eventually," Slate says, "we need a server standard as 

universal as NTSC for all this technology to be accepted into 
the mainstream." Says Bauarschi, "I'm convinced market 
forces will cause all this to sort itself out." 

"The question for anybody looking at buying a video server 
is whether they're looking at an isolated server or a full 
production system," says Stevan Vigneaux, director of broad- 
cast industry marketing for Avid. "A video server with connec- 
tions for the workstation may be exciting, but how does it 
integrate with the entire production system?" 

"Customers are looking at consolidating operations to cre- 
ate cost efficiencies and improve effectiveness within their 
organizations, as always," Berger says. "Yet now they're 
looking at generating new revenue streams by offering new 
services. Interactive television in the home is the striving goal 
of the future, and servers are a key enabling technology for the 
interactive programming services." 

"The expectation today is to deliver interactivity by integrat- 
ing the Internet into video services as soon as the infrastructure 
allows," says Dwyer, "yet we still need the digital set -top boxes 
to deliver true video -on -demand and other ITV services." 

The overriding deployment issue, claims Androvich, is the 
rate of adoption for new server technologies. "We need to 
work together and be patient. After all, we only just got FCC 
approval for DTV, which was like waiting for Godot, so we 
need to accept that it's not going to happen overnight. We also 
need to know it's going to happen. 

"There's still a lot of shaking out required in server technologies 
and applications," says Pannaman, "and I'm concerned that the 
wrong choices could leave broadcasters with a bad taste. I'm 
hearing one of two attitudes toward servers at TV operations. 'I'm 
doing it this way, and I want to keep doing it this way," or "I've 
always done it this way, and now I want to do it differently." So, 

when it comes to servers, a lot depends on how far broadcasters 
are willing to go and how fast they can let go of the past." 

Ken Freed is a technical writer specializing in cable and interactive 
television, and is based in Denver. 
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Our AT lineup: the lightest, sharpest zoom lenses in the field. 
Even our toughest critics agree: Fujinon's proprietary 

AT has advanced the TV zoom lens state of the art more 
than any other breakthrough in the last 20 years. And now 
we've integrated AT throughout our line of hand-held and 
ENG -style lenses. 

Lenses with AT are lighter, smaller, and better balanced 
than their conventional counterparts because they require 
fewer lens elements to deliver optimum performance. .They 
are also optically superior, and deliver greater comer resolu- 
tion, reduced distortion, and doser minimum focus distance. 

Yon'il find AT only on Fujinon hand-held and ENG - 
style TV 
zoom 
lenses, 
because 
only 
Fujinon 
has devel- 
oped the 
technology 

FOCAL 

PLANE 

Spherical aberration causes a soft image, and requires 
multiple spherical elements to correct. 

to manufacture the large AT optics that 
these lenses require. 

There's an AT -equipped Fujinon 
lens for every application, from the 
A8.5X5.5 with its ultra -short MOD 
and extremely wide angle, to the ultra - 
long telephoto of the A36X14.5, and 
11 other exceptional performers in 
between. Each one is rugged, and built 
to take the punishment of the field. 

So whether you're shooting the 
news or capturing an endangered 
species, AT gets you a closer shot, with greater detail and 
in greater comfort than ever before. For more information, 
contact Fujinon at 1-800-553-6611. 

OPINCAI 

APIs 

\ 

-- 
Aspheric Technology 
corrects for 
spherical aberration 
in a single element. 

Broadcast & Communications Products Division 

FUJINON INC. 10 High Point Dr., Wayne NJ 07470-7434 (201 ) 633-5600 

FUJI PHOTO OPTICAL CO., LTD. 1-324 Uetake, Onvya City, Saitama 330 Japan; 

Phone: 048-668-2152. FAX: 048-651-8517, TELEX: J22885 

FUJINON FOCUSED ON THE FUTURE 
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SDI headroom and 

Digital systems 
operate in two ways: 
perfectly or not at all. 

BY JIM BOSTON AND 
JIM KRAENZEL 

THE BOTTOM LINE: 

Digital systems' consistently 
high performance under a 

wide range of operating 
conditions may seem a 

panacea, but it can become 

a troubleshooter's 
nightmare. Digital paths 

give no indication of gradual 

degradation, so complete 
failure often comes with 
little warning. Growing 

experience has recently 
yielded some new methods 

of determining how "close 

to the edge" a digital signal 

path is running. $ 
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t is well-known today that digital signals are non-linear. To state the 
obvious, it is the "high" or "low" state of a serial digital signal along 
with its transition time that determines the state of a data bit cell in a 

serial digital bitstream. The transition area between the high and low 
states is undefined when determining the value of an individual bit. To 
maximize the chances of reliable detection, sufficient signal amplitude 
is required so noise or receiver inaccuracies don't cause errors, and 
small amounts of attenuation (e.g., 200 feet of cable loss) do not cause 
the high and low values to fall into the undefined middle area. 

The transitions or "edges" between states are just as important. 
These transitions enable clock recovery from the bitstream in a self - 

Photo: Large digital routing systems such as this one are meticulously 
designed and, when properly installed, will provide years of trouble -free 
operation. (Courtesy of Sony and DIRECTV.) 
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Simultaneous on -air channels 

Hours of online storage 

Single points of failure 

System has it all 
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ASC's VR 300" Broadcast Video Server 

See it working at NAB booth #9258 or call 818-843-7004. 

©1997, VR is a registered trademark and VR 300 is a trademark of ASC Audio Video Corporation. 
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clocking signal, such as SMPTE 259M. 
Without a clock at the receiving end, 
there is no way to know when to check 
the status of an arriving bit. An algo- 
rithm is used to scramble data before it 
leaves the transmitter to create as many 
edges as possible. This assists the receiv- 

Bandwidth and signal 
requirements 

Although the SDI signal is used in a 
"digital" way, many "analog" at- 
tributes of the signal can be used to 
predict how close to the error cliff a 
particular path is. Figure 2 shows a 
typical SDI signal. The portion shown 
here is of three successive "1"s in a 
SMPTE 259M datastream. 

The SMPTE 259M datastream chang- 
es state at the start of each bit cell if the 

.411 

DIGITAL "HEADROOM" 

LOW A OPERATING PLATEAU 

ERRORS 

HIGH 

HIGH S/N 

ERROR CLIFF 

LOW 

Figure 1. All digital systems experience the "cliff effect," in which performance 
remains optimal until S/N degrades beyond a certain limit. 

er's PLL circuitry in generating a local 
clock synchronized to the transmit clock. 

Error correction and error masking 
in modern digital equipment ensures 
that digital signals don't gradually de- 
grade with increasing attenuation in 
the signal path as analog signals do. 
Instead, a digital transmission path 
continues to work perfectly up to the 
point where it suddenly doesn't work 
at all. This is the well-known "cliff 
effect." (See Figure 1.) 

Serial digital interface (SDI) signals 
that are experiencing few or no errors 
are somewhere on the operational pla- 
teau shown in Figure 1. Operation re- 
mains uneventful until you reach the 
error cliff. As the path traverses over the 
knee of this cliff, errors go rapidly from 
non-existent to enough to swamp recov- 
ery efforts, making the path unusable. 
As little as three extra feet of coax can be 
enough to send a signal over the cliff. 

Many things determine where you 
are on that operational plateau. This 
article describes how to determine 
where you are on the plateau and how 
to stay away from the cliff. Although 
almost all the information presented 
can be applied to 4fsc composite signals 
(or most other bitstreams), this study 
centers on 4:2:2 component SMPTE 
259M signals. 

bit cell has a data value of "1." This 
coding scheme is known as non -re- 
turn -to -zero inverted (NRZI), which 
implies that the receiver needn't worry 
about the polarity (high or low) of the 
incoming bitstream. NRZI yields a con- 
stant high or low if a string of zeros is 
encountered, however, so a bit -scram- 
bling algorithm is added. 
The peak -to -peak value of SMPTE 

259M should be 0.8V, and the rise time 
(or transition time) should be between 
0.75ns and 1.5ns. If the signal's trans- 
mission path had infinite bandwidth 
and no group delay, it would appear as 
a perfect square wave - but no trans- 
mission path is ideal. 

Moreover, the successive "1"s in that 

example create a true square wave (50% 
duty cycle), but the typical SDI signal 
with a variety of "1"s and "0"s will 
actually create rectangular waves 
(<50% duty cycles), which require a 
denser spectrum of harmonics to proper- 
ly define. This means that a considerable 
amount of low- and high -frequency har- 
monics will be present in the SDI signal. 

Consider also that many elements in 
the SDI signal still happen at tradition- 
al TV rates. Pairs of start of active 
video (SAV) and end of active video 
(EAV) timing reference signals occur at 
the horizontal line rate. The patterns 
encountered during the vertical inter- 
val still occur at the field rate. All of this 
ensures that considerable energy will 
occur at fairly low frequencies. 

Spectral analysis 
While a 6MHz bandwidth sufficed 

for analog video, serial digital video 
requires more than 50 times that spec- 
trum. In short data paths, SDI harmon- 
ic content can approach 1.5GHz. Fig- 
ure 3A shows the spectrum of a typical 
SMPTE 259M datastream. 

The weak link in most serial digital 
systems is the path from the transmitter 
in one device to the receiver in the next 
device. The physical layer used to trans- 
port the data between devices is com- 
prised mostly of coax (although some 
connectors and perhaps a jackfield might 
also be included). Coax provides the 
greatest exposure to problems for a 
video datastream. It can be thought of as 
an infinite network of inductive and 
resistive components in series, with dis- 
tributed shunt capacitance. This works 
out to be a low-pass filter whose poles 
increase in number and move closer to 
zero with length. Therefore, the longer 

BIT 
CELL 1 - BIT 

CELL 2 
BIT BIT 

CELL 3 CELL 4 

Figure 2. A portion of a SMPTE 259M datastream showing three successive "1 "s. 
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The EW1 
dockable recorder. 

Push IN to the max without 
maxing out your budget. 

Achiei.ing maximum DV performance from your camera is now both easy 
and ufoníatle with JVC's new DV10 - the industry's first dockable 
reco -dar based on and conforming to the DV standard. 

Getting the best DV has to offer is as simple as docking the DV10 to JVC's 
KY -=9 KY -27 series or to other professional cameras. With 4:=:1 digital 
quality, the ]V10 is compatible with all professional DV derivatives, and 
is a sensible alternative if your budget prohibits you from considering 
JVCs zighes performance Digital -S with its 4:2:2 digital processing. 

The D710 weighs in at a mere 2.2 pounds, and uses economica, widely 
avai=alle mi -ri cassettes with 60 minutes of recording time. Its LCD 
readout displays VTR status, and it comes complete with composite and 
Y/C video outputs along with two XLR audio inputs. And, you an dock 
to al nest ana' professional camera via an adapter available from the 
camera manufacturer. Most importantly, once docked, you have a 
perfectly balanced camera with easy -to -reach controls that's usar 
friendly and ideal for field acquisition! 

For afbrdablity, just compare it to the other ways of going DV And 
you'll dearly see how the JVC DV10 offers maximum DV performance 
at a nnii_n un price. For more information on 
the DG10 and JVC's industry leading line-up of JVC professional cameras, visit our web site at 
www jc.ca or call 1-800-JVC-5825 and mention 

PROFESSIONAL 
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the cable, the greater the attenuation of 
all frequencies, with the rolloff increas- 
ing as a function of frequency. 

Such attenuation with increasing fre- 
quency creates losses in the upper har- 
monics of the SDI signal, while its sub- 
stantial low -frequency energy remains 
relatively strong. This causes the sig- 
nal's square waves to look more like 
sine waves. Adding 1,000 feet of coax 
to the SMPTE 259M signal shown in 

2ND 3RD 
FUNDAMENTAL HARMONIC HARMONIC 

BAND BAND BAND 

Figure 3. The spectrum shown in (A) represents a healthy 
SMPTE 259M (component) signal, while (B) shows the 
same signal after passing through 1,000 feet of coax. 

Figure 3(A) makes its spectrum look 
like Figure 3(B). The signal in the latter 
graph is just about at the error cliff. 

Cable recommendations 
To minimize this problem, coax that 

is robust at high frequencies is required 
in a digital facility. The center conduc- 
tor should be solid copper (which of- 
fers better skin effect then stranded 
types), the shield should be braided 
(with a coverage figure near 100%), 
and the shield should also include a 
layer of foil (again for better skin effect 
at higher frequencies). 

The dielectric should produce as low 
a shunt capacitance value as possible, 
which will also serve to decrease the 
high -end rolloff and increase the veloc- 
ity of propagation. However, note that 
some dielectrics achieve this by using 
air pockets to lower the dielectric con- 

stant, which can lead to center conduc- 
tor migration. This, in turn, can cause 
changes in the impedance along the 
length of the cable, especially at sharp 
bends, leading to reflections. 

Signal-to-noise measurements 
One of the best ways to tell how far 

away a given path is from the error cliff 
is to determine the S/N ratio of one of 
the principle spectral elements in the 
SDI bitstream. The SMPTE 259M doc- 
ument states in its preamble that the 
standard applies until the fundamental 
frequency of the signal (135MHz for 

4:2:2 component) has 
dropped 30dB in val- 
ue. (Note that 135MHz 
is the fundamental of 
the SDI's square wave 
form, because each 
half -wavelength car- 
ries one bit of the 
270Mb/s SDI [compo- 
nent] data rate. Each 
bit cell in Figure 2 rep- 
resents one half of that 
square wave. The 
fundamental of a 

135MHz square wave 
is a sine wave of the 
same frequency.) 

Experience indicates 
that there are two 
spectral components 
whose S/N values are 

useful in determining SDI signal health. 
These are the SDI's fundamental fre- 
quency and its third harmonic 
(405MHz). 

Using a spectrum analyzer, the third 
harmonic band is easy to observe. (See 
Figure 3[A].) The second harmonic 
component should not be used to deter- 
mine an S/N value even though it is 
easily identifiable, because its initial 
value can vary from one piece of equip- 
ment to the next. Some users focus on 
the 270MHz second harmonic, and mis- 
takenly believe it's a carrrier. Bit scram- 
bling ensures that SDI pulse trains are 
rich in odd harmonics, and even har- 
monics (like 270MHz) are not well - 
represented. 

At the output of most SDI drivers, the 
third harmonic starts approximately 
35dB above the noise floor (vs. 45 to 
50dB above noise for the fundamen- 

tal). After approximately 1,000 feet of 
high-grade coax, the third harmonic is 
approximately eight to 10dB above the 
noise floor. As this signal approaches 
some 6dB above the noise floor, clock 
recovery becomes unreliable and er- 
rors start occurring. 

As this lower limit (the error cliff) is 
approached, the error rate will rapidly 
increase from one per day to one per 
frame over a range of only 3dB. Actual 
tests have shown the SDI signal going 
from low error rates to unusable due to 
a signal level drop of only 2dB. This is 

equivalent to adding a little less than 80 
feet of coax to the path. Therefore, any 
passive path segment that indicates a 
third -harmonic S/N value of less than 
10dB should be re -engineered. 

Remembering that the overall level at 
low frequencies will not be significantly 
affected, a time -domain display of the 
SDI signal will show reduced amplitude 
on short -duration pulses, but normal 
levels on longer (i.e., lower -frequency) 
pulses. (See Figure 4.) Note that the 
signal also will float away from ground, 
dependent on pulse duty cycles because 
of the large low frequency and DC com- 
ponents that aren't rolled off as quickly. 

Pathological testing 
Another indication that you are near, 

but not yet at, the error cliff can be 
obtained through the use of so-called 
pathological test signals. As described 
earlier, an SDI receiver's circuitry must 
regenerate the clock signal. To help it do 
that, most ASICs devoted to receiving 

Tests show the SDI 

signal goes from low 

error rates to unusable 

from a signal -level 

drop of only 2dB. 

SDI signals equalize the incoming signal 
to boost the high frequencies, allowing 
easier clock regeneration and data -value 
determination. Pathological signals pro- 
duce bitstreams that stress these circuits. 
Many devices produce these test signals, 
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An Evolution In UHF Television Transmitters! 

Now, Acrodyne delivers the benefits of tetrode technology for all UHF power requirements. 

In 1980, Acrodyne pioneered 'UHF transmission by 
putting the first full service common amplification 5kW 
UHF TV Transmitter on the air. Since then, Acrodyne's 
tetrode-equipped UHF television transmitter product line 

has evolved to higher and higher power outputs. In 1995, 

we designed, introduced, and sold the first transmitter 
using the Diacrode®, a 60kW common amplification 
(80kW peak visual) double -ended tetrode device - the 
most powerful single -tube UHF transmitter available. 

Over the years, our users have to z. ed over 2 million hours 
on these transmitters. 

Aerodyne tetrode transmitters are high efficiency, high 
performance systems. The simple designs, combined with 
the tube efficiencies, long life (20,000 hours typical), and 
low costs, result in the lowest predictable transmitter 
operating costs compared to other technologies. And, the 
linearity oftetrodes also makes them ideal choices for 
future digital transmissions. 

Evolutionary UHF television transmitters... transmitters whose 

time has come. 

For complete details, ACRODYNE 
contact Aerodyne today. More Power lb You. 

® 1995 Aerodyne Industries, Inc. All rights nerved. 

Acrodyne Industries, Inc. 516 Township Line Road, Blue Bell, Pennsylvania 19422 Phone 800-523-25% / (215) 542-7000 Fax: (215) 540-5837 
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including some digital VTRs. 

One common pathological signal 
stresses the clock regeneration and the 
equalizing circuitry by producing val- 
ues for C and Y that force SDI bit - 
scrambling circuits to produce a run of 
19 zeros and a single one approximate- 
ly every frame. With NRZI coding, the 
single one ensures a polarity reversal 
for the next run of 19 zeroes. This 
stresses the equalizer circuitry in the 
receiver by providing a large DC com- 
ponent "blast" every so often. The 
fundamental of this signal is at 
13.5MHz, which adds to the low -fre- 
quency energy component. 

Other common types of pathological 
signals have C and Y values that produce 
runs of 20 ones, followed by 20 zeroes 
periodically. This produces edges at only 
a 13.5MHz rate, which is 1/20 of the 
optimum zero -crossing rate. This stress- 
es a receiver's clock recovery circuits by 
making the PLL "coast" for long periods 
of time. It should be understood that 
there are literally thousands of possible 
Y and C combinations that can produce 
pathological bitstreams. 

Experimentally, results show that a 
path will fail with a pathological signal 
at received levels 2dB higher than where 
a non -pathological signal will fail. 
Therefore, pathological signals can help 
determine whether an SDI path is near 
the error cliff. 

Jitter 
Jitter is the time difference between 

when the next transition in the data - 
stream should occur and when itactu- 
ally occurs. SMPTE RP -184 is the 
document that covers the suggested 
method for measuring jitter in a 259M 
bitstream. The location of appropri- 
ate crossover points can either be de- 
termined by the previous crossover 
(PLL internal closed -loop control) or 
by an external reference signal. Jitter 
is caused mainly by a transmitter's 
crosstalk, signal saturation character- 
istics and its power supply, plus any 

Patchfields and 

mismatched 

connections are 

common causes of 

serious reflection 

problems. 

jitter that was present in the parallel 
data before it was serialized. (Most 
digital circuits process digital video as 
parallel data and only serialize it im- 
mediately before transmission.) 

The PLL clock circuit in the trans- 
mitter should also have a critically 
damped transient response so that it 
slews to a corrected frequency quickly 
without any overshoots (called over - 
damping). Invariably, the PLL will be 
underdamped at certain frequencies of 
jitter, and thus, the PLL response will 
ring at those component frequencies. 

If an oscilloscope is used to measure 

Figure 4. Time -domain display of an SDI signal that has passed through 1,000 feet 
of coax. Note lower amplitudes on shorter -duration pulses due to high -frequency 
attenuation by cable. 

the signal in the time domain by look- 
ing at zero crossings, incorrect conclu- 
sions will be gathered about the amount 
of jitter present. The time base (scope 
sweep rate) will act as a comb filter to 
cull out certain frequency components 
of the jitter. This is because various 
jitter frequency components are only 
happening at certain rates, and the 
scope is not looking at all bit cells. If 
we have a scope triggering on every 
10th bit cell, we will not see the 1/loth 
jitter component at all. Conversely, 
some jitter components will be seen at 
double their actual amplitude. 

One accurate way of measuring jitter 
is to extract the clock and phase -de- 
modulate (or discriminate) it. This is 

the only time that part of the SDI 
signal should be considered as a carri- 
er. Once the clock - and its jitter - 
have been regenerated, the clock can 
be thought of as an FM signal with the 
jitter information as its payload. The 
baseband amplitude of this demodu- 
lated signal is the relative jitter. Some 
test equipment claims to take this ap- 
proach, which allows a bar graph or gas 
gauge -type display that's easy to read. 

Other test equipment uses the ap- 
proach recommended in RP -184, 
which extracts a clock that is divided 
by some amount and used to trigger an 
"eye pattern" display. The divisor is 

typically the same value as the word 
size (usually 10 bits). This method will 
mask any word -related jitter, which is 
usually quite small. 

The jitter components of frequencies 
above 10Hz should have less than 0.5ns 
of time -base jitter. The jitter compo- 
nents with low frequencies (generally 
called wander) could have errors as 
large as 6ns. Therefore, trying to de- 
duce the jitter while looking at the total 
aggregate jitter is meaningless. 

Reflections 
Because it takes 1.24µs for a bit to 

propagate down 1,000 feet of Belden 
1694 coax (velocity of propagation 
82%), and a 3.70ns-long bit cell occu- 
pies approximately three feet of coax, 
there are 335 bit cells in 1,000 feet of 
coax at any given time. The same 
length of Belden 8281 (velocity of prop - 

Continued on page 119 
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OSES PARTS THE RED SEA. 

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

major television network in the world. Fact is, DigiCart`/Il is the industry standard for 

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

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

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

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

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

DigiCart/II in your facility at our expense. Call 

FRE4 
TEST DRIVE 

today and we'll send you one tomorrow. PROFESSIONAL DIGITAL AUDIO 

818.991.0360 
If you're a call -letter station, you can try DigiCart/II for 10 days with no obligation. If you decide to buy it, we'll 

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

e-mail: info@360systems.com web: www.360systems.com 
Test otter good in the continental US and Canada only. Test otter expires March 31. 1967. 360 Systems and OigiCaNll are registered trademarks of 360 Systems. ©1996 360 Systems 
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Digital effects 

SYSIEMS 
r 

1 

Moving to software -based open systems 

THE BOTTOM LINE: 

The ability to do digital 
video effects within a 

production is no longer an 

option. Whether the effects 

are accomplished using 
dedicated hardware or 

software within a standard 

platform is no longer an 

issue. The issue is the 

ability to accomplish a 

range of effects in a cost- 

effective manner within a 

variety of production 
environments from desktop 

to on-line to off-line. $ 

Dedicated hardware is still the fastest, 
but software is becoming more flexible. 

BY DAVID HOPKINS 

Fa 

or nearly 20 years, the digital video effects seen on television have had 
a major impact on the video production process. As digital effects 
technology has grown, so have the appetites of producers to create the 
latest and greatest digital magic. 

Early digital video effect systems (DVEs) required entire racks of 
equipment and provided simple 2-D re -sizing. During the '80s, the 
first 3-D DVEs were introduced. Now, they have become fixtures in 
virtually every edit suite and production room. Many have even found 
their way into master control. Whether it's a subtle adjustment of 
color tint or a dynamic quad page peel, digital processing of video data 
is universally used to correct "mistakes" and add creative impact to 
video images. 

Photo: Four-way real-time page peel with live video on both sides by Pinnacle 
DVE. 
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Telex® 

E ARD IN THE CROWD 

UHF 
Diversity 

Portable Wireless 

2 -Channel 

Tone -Coded Squelch 

The Telex® ENG -500 
Coming through loud & clear. 

We heard you wanted premium audio quality and superior performance 

without interference. Okay, you've got it. In one rugged, portable system. 

The new Pro® ENG -500 from Telex. The first wireless microphone system that 

combines the benefits of a crystal -controlled system with the flexibility of real 

2 -channel frequency agility. This UHF true -diversity receiver features Telex's 

patented Posi -Phase'" Auto -Diversity 

and Posi -Squelch'" Tone -Code plus Auto - 

Suppression and is compatible with the 

Anton Bauer° Gold Mount system. 

To order or for more information, contact 

your Telex dealer today, or call (612) 887-5550. 

Web page: www.elex.com, E-mail: pro.soundQtelex.com 
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DlgftaI effects 

SYSTEMS 
Moving to software -based open systems 

The beginning 
Digital special effects got started in 

the late 1970s with the Vital Squee- 
zoom and was followed by NEC's DVE 
and the Quantel 5000. These were all 
2-D boxes able to compress (some could 
also expand) and position live video. 
By 1980, special effects were essential 
to post -production, and the Quantel 
5000 was the device of choice. 

In the early '80s, 3-D rotation with 
perspective was introduced by Ampex 
in the ADO. Soon, the ADO had re- 
placed the Quantel 5000 as the most 
popular DVE, despite the fact that it cost 
close to $200,000. By 1986, 3-D manip- 
ulation was essential for high -end post - 
production, while 2-D effects remained 
popular with the mid -level broadcast, 
business and industrial markets. 

After 3-D manipulation, new innova- 
tions became possible: recursive effects, 

corporate multiple channels of 10 -bit 
processing capability into a DVE. It's 
now possible to get a full-blown, broad- 
cast -quality 3-D DVE on a single PCI 
card at a small fraction of the price of 
earlier systems. Performance that costs 
more than $50,000 10 years ago can be 
had for less than $10,000 today. 

In the mid -'80s, the move from task - 
specific dedicated electronic boxes be- 
gan. Rather than using specific proces- 
sors and operating systems, manufactur- 
ers turned to standard PC platforms to 
run dedicated 3-D hardware. The ad- 
vantages of a common and affordable 
platform, coupled with standard soft- 
ware development tools, brought enor- 
mous cost savings. As an added benefit, 
the ability to upgrade features and func- 
tionality through software -only updates 
made this approach attractive. 

Software effects 
While digital effects hardware technol- 

ogy has advanced, so has the use of 
software -only DVEs. Typically used for 
still images or rendered effects, the features 
of software -only systems are impressive. 

drop shadows, warps and the page 
turn. By the end of the decade, these 
capabilities had become de rigueur for 
high -end post. Mapping a 2-D video 
signal onto a 3-D object followed soon 
after. Systems like Sony's System G, 
Microtime's Impact and Pinnacle's 
DVEator brought users a new level of 
creativity by allowing video to be 
mapped onto 3-D objects in real-time. 

Today, the buzz words for broadcast - 
level DVEs are 10 -bit processing and 
multichannel effects. The number of bits 
and sampling points define the "approx- 
imation" of the video signal in its digital 
form. An eight -bit video signal resolves 
the video component to 256 discrete 
steps, while a system using 10 -bits pro- 
vides 1,024 discrete levels of resolution. 

The use of multichannel DVEs is wide- 
spread. Most sports and news pro- 
grams have segments that require two 
or more channels of digital effects. In 
post -production work, these can be 
created in a single -channel system, us- 
ing multiple passes - something that 
isn't possible in a live environment. 

Until now, it's been expensive to in- 
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Using animation software, it's possi- 
ble to map video onto complex 3-D 
shapes. The disadvantage is the render- 
ing time. Each frame must be individu- 
ally rendered and recorded. The results 
can be stunning, but once recorded, 
any changes require re -render- 
ing the entire animation. As PCs 
and Macs became faster, these 
effects were quicker to create, 
but could still not be applied to 
"live" video feeds in real-time. 

Discounting the time involved, 
the software approach is the 
least -expensive way to manipu- 
late video. Digital video data is 

read from disk, decompressed 
and then processed by the unit's 
CPU. Because programs can be 
written to manipulate video pix- 
els in infinite ways, there is no 

data per frame of video, and the num- 
bers rapidly add up. A single second of 
video consists of 30 such frames, with 
the total data rate ranging from 21MB/s 
for NTSC to 25MB/s for PAL. Because 
many effects involve two video images 

requiring the processing of many pixels 
just to produce one output pixel. With- 
out them, the resulting effect will look 
blocky and can have aliasing artifacts. 

Generating 3-D shapes from a video 
signal that is inherently 2-D requires 

highly sophisticated processing. 

Editor Mike Dennis, seated at one of Realtime Video's post - 
production suites, considers digital effects equipment 
required tools when he's responsible for the results. 

limit to the type of effects that can be 
generated. 

The key drawback to software effects 
is speed. A single frame of video consists 
of almost 400,000 pixels. With each 
pixel being two bytes, the processor 
needs to manipulate almost 1MB of 

the problem becomes doubly difficult. 
Picture quality can also be a problem 

for software -based effects. Producing 
top-quality effects requires signal pro- 
cessing techniques, such as subpixel 
positioning, interpolation and filtering. 
These are time-consuming algorithms, 

To make matters worse, real- 
time requirements mandate un- 
usually powerful processing with 
extremely high bandwidth. It's 
not unusual for a 3-D DVE to 
perform in excess of 20 billion 
operations per second, while ac- 

cessing data at rates up to a GB/s. 

Although CPUs have made 
great strides, the limit is bus and 
system bandwidth. As a result, a 

page turn effect can be 100 to 
200 times slower than real-time. 
In other words, a one -second 

transition will take two minutes or more 
to produce. This rendering time may 
seem small, but it can add up over the 
course of an editing session. Moreover, 
the non -interactive nature of the process 
can limit creativity. 

Because processing doesn't occur in 

Get A Grip On Camera Control. 
CameraMan SHOT Director, from ParkerVision, puts control of the studio 

environment right in your hands. One fully integrated unit gives you 

everything you need to operate and adjust up to 16 CameraMan 

cameras. Joystick, LCD display, CCU control, and 

more - it's all there. Now with less equipment 

and manpower, you can run a fully functional, 

multi -camera studio. SHOT Director is the 

beginning of ParkerVision's CameraManSTUDlO 

product line and is fully upgradeable to meet 

One SHOT Director allows you to 

control up to 161 -chip ora -chip 

CameraMan® cameras. 

your future needs. Get a handle on all that SHOT Director can do. Call 

1-800-532-8034 or 1-904-737-1367 to schedule a test drive today. 

® Registered Marks of ParkerVision, Inc. '" Trademarks of ParkerVision, Inc. 

CameraMan 'runs. 
i,FUIFDirector 

Features: 

Menu -driven LCD display with 
real-time status indicators 

Speed -adjustable joystick pan, 

tilt, and zoom 

On -the -fly CCU control for 

up to 16 cameras 

Patented autoTRACK`" technology* 

Up to 15 autoTRACK Views' * 

Auto iris 

Focus control 

Store and recall location presets 

Serial RS -485 system 

communications 

Inter -camera distances of up to 

2500 feet 

*On autoTRACK models. 

PARKER VISION® 
Visibly Better.'M 
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effects 

Moving to software -based open systems 

real-time, software effects must be re- 
corded back to disk before they can be 
played back. This also increases the total 
processing time, while taking up more 
disk space. 

Non-linear editing systems make use 
of these software DVEs. However, be- 
cause most users prefer not to pause 
during the creative process, many sys- 
tems offer the option of hardware DVE 
for real-time effects. 

The hardware approach 
One solution to the slow processing 

of software effects is using 
dedicated hardware. Unlike 
the CPU, these devices don't 
need to be general-purpose, 
and can be made as fast as 
desired. They can keep up 
with the input video data 
and process pixels in real- 
time allowing direct record- 
ing to tape. 

The traditional drawback 
to the hardware solution has 
been the cost of the additional 
circuitry needed to process 
video. However with the ad- 
vent of low-cost, high -density 
custom ICs and ASICs, the premium has 
come down substantially. Today, clever 
implementation and large-scale integra- 
tion has allowed these systems to shrink 
in size and cost. 

Pinnacle 

The open systems approach 
As PC softwarehas evolved, the advan- 

tages of an open systems approach also 
have increased. Standard Windows -style 
interfaces provide a familiar operating 
environment. Easy connectivity brings 
versatility to users, with the ability to 
copy sequences and graphics from one 
DVE to another and interface seamlessly 
between DVEs and still -stores or other 
graphics devices. Standard networking is 

useful for integrating different hardware 
tools. The interconnection of different 
devices through a standard protocol al- 
lows transfer of data digitally. 

Although video is still the main source 

for images, the ability to incorporate 
material created on a diverse range of 
systems adds to creative flexibility. BMP, 
TGA and TIFF file formats, for example, 
can all be imported into open systems. 
Even the web can be used as a transmis- 
sion means for bringing images from 
around the world into a live broadcast. 

Design issues for open systems 
When designing an open system, the 

first step is to choose a software and 
hardware platform. The PC has be- 
come a powerful and cost-effective pro- 
duction platform. In addition, the 
strength and acceptance of the various 
Windows operating systems makes 
them an obvious choice on which to 
run a DVE control system. 

The main issues then revolve around 

Genie, a 3-D digital effects system on a single PCI card 

incorporating the necessary hardware 
into the PC platform. Hardware can be 
connected externally to the control sys- 
tem, although this can result in the loss 
of some of the PC's speed benefits. This 
isn't a problem on the control side, even 
a slow 386 computer is capable of 
running a user interface and computing 
spline points. It is a problem in the 
transfer of graphic elements within the 
system. These graphics may be used as 
part of special wipes or simply recalled 
as part of an effect. 

If hardware is incorporated into a PC 
environment, there are design issues re- 

garding size and power consumption. 
Also, PC buses aren't inherently fast 
enough to process video at the resolution 
and frame rates required for real-time 3-D 
manipulation of multiple channels of 
full -bandwidth, uncompressed video. 

The adoption of the Movie2Bus (de- 

veloped by Matrox) provides a stan- 
dard means to pass video between 
boards in a PC environment without 
using the PC bus. The PC bus can then 
be left to deal with the control issues for 
which it's ideal. ASICs and large field - 
programmable gate arrays have helped 
reduce the size and increase the pro- 
cessing power of hardware systems. 
This allows the latest generation of 
DVEs to incorporate multiple channels 
of video within a single system. 

Another element in designing an open 
systems platform is the customization 
for the particular requirements of a 
broadcast DVE. The unit must be able 
to integrate into existing facilities and it 
should be rugged in construction to 
meet the needs of the user. DVEs need 
to be rack -mountable and resilient to 

withstand bouncing around 
in OB vehicles. Standard con- 
nectors (BNCs for video, RS - 
422 for control, GPI connec- 
tion and peripheral control 
ports) have to be added to 
make installation and inte- 
gration easy. 

Once the hardware is de- 
signed, the control element 
requires careful attention. 
The PC environment relies 
on its GUI, mouse and key- 
board. However, traditional 
video users still want the 
availability of a dedicated 

control panel. Even with the PC, it's 
possible to bring together the best ele- 
ments from both approaches. The GUI 
provides a fast and convenient way of 
seeing the DVE's status, while a dedi- 
cated control panel provides fast access 
to controls for adjustments. With mul- 
tichannel DVEs, the amount of infor- 
mation required is substantial. Using 
small, limited displays can hinder effi- 
cient use, but a GUI allows the informa- 
tion to be displayed in a variety of 
formats. 

As DVE systems move from dedicat- 
ed hardware to a more software -based 
and open systems approach, the bene- 
fits of higher quality, more flexibility 
and less -expensive DVE technology can 
be enjoyed by all. 

David Hopkins is DVE business manager for 
Pinnacle Systems, Inc., Mountain View, CA. 
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CBS 
USA 
equipped two 
new remote 
units with 
CS2000 systems 
to broadcast live 
sports and 
entertainment 
programs. 

Lin 
P roductions 
U SA 
provide exclusive 
live remote 
broadcast for a 
major league 
baseball team, and 
other independent 
broadcast projects. 

CCTV 
China 
uses Euphonix 
consoles in five 
studios across 
China for music 
recording and live 
broadcasting. 

Channel 7 
Australia 
uses eight 
Euphonix systems 
throughout their 
network for studio 
and remote, 
broadcasting and 
production. 

Q: why Are 
Euphonix Consoles 
the Choice of More 
Broadcasters Worldwide? 

12k: Because they- - - 

.._eliminate down time. 
The Euphonix CS2000 Digital Control Audio Mixing 
System is the only broadcast audio console that can be 

completely reset in less than 1/30 of a second with the 

push of a button. Use it directly On -Air for multiple sets, 

as presets for back-to-back live or taped shows, or to 

instantly reset for a recurring show. 

___require less space_ 

The CS2000's compact digital control surface fits into the 

tightest control rooms and remote trucks. A 40 fader 

console with full facilities is less than 5 ft. / 1.5 m. long! 

The audio electronics can be remotely located to keep 

the audio control booth cool and quiet. 

...are prepared for the future_ 
Ready to meet the audio demands that HDTV will create, 

Euphonix HyperSurroundTM provides stereo and 
surround panning from every channel for all surround 

sound formats - which can be added even after 
installation, "future proofing" your investment. 

__deliver the best sound 
quality and highest reliability. 
The CS2000 has superior sound quality with its analog 

signal paths, and complete reliability with the 
combination of analog circuitry, mature software and 

modular hardware. 

For more information on Euphonix 
digital -control audio mixing systems 
for On -Air, Remote, Production, and 
Post Production, contact the 
Euphonix sales office nearest you_ 

Circle (35) on Free Info Card 

Broadcast On -Air and Production mixing with the CS2000 
Headquarters 
(Palo Alto, West US) 
220 Portage,Avenue 
Palo Alto CA,94306 

Tel: (415) 855 0400 
Fax (415) 855 0410 

Los Angeles 
(West US & Int'l) 
11112 Ventura Blvd 
Studio City CA 91604 

'Tel: (818) 766 1666 
Fax (818) 766 3401 

New York 
(East US) 
2 West 45th St Suite 605 
New York NY 10036 

Tel: (212) 302 0696 
Fax: (212) 302 0797 

Nashville 
(Central US) 

1102 17th Ave Suite 202 
Nashville TN 37212 

Tel: (615) 327 2933 
Fax: (615) 327 3306 

London 
(Europe) 
6 Berghem Mews, Blythe Rd 

London W14 0HN 

Tel: (171) 602 4575 
Fax: (171) 603 6775 Web site: http://www.euphonix.com 

SPECTRAL 
A EJPHONIX COMPANY 

Suppliers of digital audio workstations Toll Free: 800 407 5832 Web site: http://www.spectralinc.com 
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the new digital 

CAMS 

Ready to see the 21st century? 

THE BOTTOM LINE: 

The future direction and pace of 

digital camera development will 

determine the variety and quality of 

video acquisition. That's logical, yet 

the process may not be a smooth 

dolly zoom shot. The digital cameras 

we'll use in 2001 to broadcast the 

fireworks on New Year's Eve, will 

offer performance capabilities 
rivaling analog video at least, even if 

not yet capturing the look and feel of 

motion picture film emulsion. $ 

BY KEN FREED 

The portable cameras available in the next two to four years, 
according to manufacturers, will be more flexible and reliable. 
The familiar camcorder may give way to dockable portable and 
studio cameras. And the digital cameras of tomorrow will be 

switchable on -the -fly from 4:3 to 16:9. Sound like a tempting 
way to capture images? 

Key technology issues remain unresolved. Tomorrow's porta- 
ble cameras will be dockable for adapting to competing image 
recording formats because of the variety of recording formats. 

Says Larry Thorpe, vice president of acquisition systems for 
the Sony Business and Professional Group, "Broadcasters are 
still looking to make this transition to high -definition digital 
television. When they decide to acquire DTV cameras, what 
cameras will they choose? What we're hearing from our cus- 
tomers is that they already get terrific performance from the 

94 Broadcast Engineering February 1997 

Photo: New studio lighting, like this modular lighting system from 
Videssence, is often a good reason to replace old studio cameras. 
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Video necessity ... not "accessory" 
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POWER/CHARGER 
The NEW Anton/Bauer InterActive 2000 PowerCharger system redefines performance and value in video 
power. This totally new modular power system can be economically expanded with a wide range of 
options never before available. Each PowerCharger is an advanced charging system and a DC power 
supply for camera power from any AC mains source. 

InterActive 2000 PowerChargers are fully compatible with all Anton/Bauer Logic Series batteries utilizing 
an enharced program of InterActive charge technology. Both the two and four position base 
PowerChargers can be expanded to charge up to six or eight batteries. An LCD display, standard on all 

models, provides instant access to all critical battery data. The modular design provides for addition of 
an internal battery diagnostic module as well as the selection of a 40 or 70 watt power supply. 

The Powe-Charger can perform the functions of up to three conventional devices at a fraction of the cost. 
Its sleek, lightweight design makes it possible to carry a PowerCharger and batteries in a notebook 
computer case. And upgrades are easy as adding a peripheral or memory to a computer. 

Today a portable power source is not an accessory. Its selection requires the same careful evaluation of 
operational features, performance and value as every other primary equipment investment 

Anton/Bauer InterActive 2000 PowerChargers. Necessities for video power. 

_woos 
The worldwide standard 

For information call (203) 929-1100 or fax (203) 929-9935 
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CAMERAS 

existing cameras. 
"They're always asking for more and 

more sophisticated signal processing 
along with more control over creativity. 
Users also want support for multicam- 
era operations, with high-speed distrib- 
uted microcomputer controls, so fewer 
people can operate more cameras." 

"The biggest problem in the conver- 

sion to digital TV," contends Bill 
Sturcke, digital camera product man- 
ager for Panasonic Broadcast and Tele- 
vision Systems, "is that the infrastruc- 
ture has to change so radically broad- 
casters are not sure how long it will 
take to get caught up. A new studio 
camera now sells for up to $100,000. 
But what will be the final cost of new 
HDTV cameras? And what will be the 
total cost of studio implementation to 
take full advantage of the HDTV cam- 
eras? This is a difficult time for broad- 
casters. If they buy a digital camera 
today, when will it become obsolete?" 
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HIT T ROAD. 

Get it done fast with Hannay cable reels. 
One or Two Person Transport Custom XLR & DNC Connector Patterns 

Fast Manual Rewind Lightweight & Stackable 

NN+ Hannay Reels' 
The reel leader. 

553 State Route 143, P.O. Box 159, Westerlo, NY, USA 12193-0159 Phone 1-517-797-3791 Fax 1 -800 -REELING www.hannay.com 
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Hitachi PW2000. 

Performance capabilities 
"As digital camera technology 

progresses," says Greg Pine, vice pres- 
ident in charge of cameras for Philips 
BTS, "many people feel that more is 
better. The bigger question is how much 
is enough?" "The market cry has been 
for digital because of the assumption 
that digitalis better," says Jerry Cohen, 
camera products marketing manager 
for JVC Professional Products Compa- 
ny. (JVC cameras with remote -control 
heads, linked by triax cables, broad- 
cast the Super Bowl.) "But the chal- 
lenge for digital cameras has been try- 
ing to make their raw performance 
equal to analog or even film. In terms of 
characteristics, such as artifacts and 
noise and drift, until recently, the per- 
formance of digital cameras has been 
below that of their analog cousins. 

"But the difficulty with 

digital cameras has 

been trying to make 

their raw performance 

equal to analog or even 

film." 

"Today, however, it's possible to have 
digital cameras with the same perfor- 
mance as analog or perhaps slightly 
better. And we still can't capture the 
dynamic range of film. Even with these 
improvements, we need to take giant 
steps, not the baby steps taken so far." 

More details are offered by Alan Keil, 
vice president of engineering for Ikeg- 
ami USA. "The wide availability of 
improved detail enhancement, color 
matrixing, gamma correction and oth- 
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No matter wiere yoj are on earth or what you Jo, there i; or_ thing you can count on: Se-,nheiser Wireless. It deliver; the most natural and transparent 
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the new digftal 

CAMERAS 

er performance features is a result of 
lower -cost DSP and ASIC devices, and 
another important element has been 
development of better CCDs. 

"Right now, most cameras are limited 
to 10 -bit signal processing, but we're 
moving rapidly to 12 -bit signal pro - 

Sony DNW-90W5. 

cessing. I believe the latest CCD tech- 
nology puts today's cameras right up 
there with the capability of the best 
35mm film," says Keil. 

"A/D conversion soon will move be- 
yond 10 bit and 12 bit to 14 bit," says 
Michael Rosner, North American cam- 
era support engineer for Thomson 
Broadcast Systems. "Every camera 
manufacturer wants to have at least 12 
bit for broadcast. 

"I think we're going to see 14 -bit 
cameras within the next two to four 
years," he predicts, "but the 14 -bit 
process is not yet implemented because 
of available technology and product 
pricing. The 14 -bit A/D converters are 
still too expensive to put into broadcast 
cameras." 

Format flexibility 
Pine offers an example of Philips on - 

the -fly switching between image for- 
mats. "At the Italian ski finales in early 
February, daytime activities are being 
shot in 16:9 for Italian TV, and at night, 
after the press -of -a -button, they were 
shooting 4:3 for live transmission to 
the U.S. They used aspect ratio con- 
verters for playback of the daytime 
events." According to Rosner, "We ex- 
pect to see 16:9 cameras move from 
Europe to the United States by 1998." 

"Camera manufacturers are serious- 
ly thinking about how to meet the re- 

quirements of DTV," says 
Sturcke. "We're developing 
cameras that can acquire video 
at 525 -lines interlaced, and 
we're thinking about more ad- 
vanced products that can han- 
dle 525 progressive, 720 and 
ultimately, 1,080 lines, inter- 
laced and progressive. Yet, the 
real issue is the choice between 
4:3 and 16:9." "The near -term 
solution," says Ikegami's Keil, 
"is for us to manufacture cam- 
eras that are switchable between 4:3 
and 16:9. We've now reached the place 
of being able to process digital signals 
at either image format." 

"For a switchable 16:9 camera to do 
4:3," says Pine, "you have to turn off the 
left and right side of the picture for a 
25% drop in picture size. Doing this 
may require an 0.8 diopter or else the 
camera may have to back away from the 
subject. In a side -by -side comparison, I 
think it's a shell game of whether you 
really do have to switch in a diopter." 

"More and more cameras are al- 

JVC KY D29. 

ready starting to include switching 
capability as an option." Panasonic's 
Sturcke says, "The ability to switch 
between 4:3 and 16:9 soon will be a 

common feature. The problem still 
will be building the infrastructure. It's 
expensive to convert to HDTV." 

ENG camera flexibility 
"When it comes to ENG opera- 

tions, flexibility is the key," says 
Pine. "For instance, as the world 
goes more to digital recording 
and 601 output, digital news -gath- 
ering will evolve so it becomes 
normal on a fast -breaking story 
to do a live lead-in and then roll 
an event from the camera with no 
time to pre -feed, and then cut 
back to live again. Cameras must 

BTS/Philips LDK 10P. 

be flexible enough to meet these needs." 
Keil says Ikegami customers want flex- 

ibility in their digital ENG cameras. 
Yet, he points out a downside of using 
that camera in the studio. "You com- 
promise serviceability for portability. 
The average studio camera doesn't need 
the flexibility of a field camera, and the 
benefit of a full-size camera hard -wired 
into the studio is that it's virtually al- 
ways easier to service than a portable 
camera in the field. Plus, the studio 
camera is more reliable." 

Thorpe comments that studio and 
ENG cameras increasingly are being 
built into the same basic housing with 
the same optical lens interface. "This 
will help ease the transition to HD by 
reducing the size of the up -front invest- 
ment required for digital acquisition." 

Camcorder or dockability? 
We've now considered the camera 

itself, but that's not the whole story. 
"When you say camera," says Dave 
Walton, marketing manager for JVC 
professional products, "this means only 
the thing that holds the lens, a prism, a 
sensor and a processor to create the 
best possible signal to record. The thing 
that makes the image is not the record- 
ing device." 

Blurring the distinction between cam- 

Ikegami HL -59. 
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The advantages 

Of TAPE 

Videotape has been 
around for more 
than 40 years; 

another 40 is not 
out of the question. 

BY STEVE EPSTEIN, 
TECHNICAL EDITOR 

THE BOTTOM LINE: 

With all the hoopla 

surrounding hard drives 
and video servers, it's easy 

to believe that tape, if not 

dead, is dying. Nothing 

could be further from the 

truth. Videotape sales are 

still increasing and for field 

acquisition, tape is still the 

best bet. With millions of 

VCRs in daily use, it will be 

a long time before 

videotape joins the LP on 

museum shelves. $ 

Magnetic tape, from one -inch to minicassette and DLT, provides the 
most cost-effective re -recordable storage available. Whether the 
recorded information is audio or video, analog or digital, the cost 
in terms of dollars -per -megabyte can be as little as one -tenth the 
cost of hard -disk storage. At first glance, it's hard to believe that 
anyone would switch from tape to disk. However, everywhere you 
turn it seems there is a new video -on -hard -disk application. Is 

everyone turning to hard drives or is it just smoke and mirrors - 
like the PR about the web's blazing speed? 

For the last few years, we have heard nearly endless arguments 
promoting the advantages of disk drives and the disadvantages of 
using tape. Unfortunately, those promoting the advantages of tape 
have been overwhelmed by the disk proponents. So, what are 
tape's advantages, and are they relevant in today's business 
climate? 

Dollars and sense 
Video applications using hard drives are increasing, but so are 

tape sales. Getting an accurate picture of the tape markets is not 
easy with the variety of factors involved. Overall revenues from 
tape sales can be misleading, because unit prices have dropped 

Photo: State-of-the-art slitting equipment is used in the tape manufactur- 
ing process at the Fuji facility in Greenwood, SC. 
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the advantages 

OF ?APE 

over the last few years. Unit sales for 
older formats also fail to portray a 

truly accurate picture, as buyers are 
switching from older formats, such as 
one -inch and U-matic to newer (most- 
ly) digital component formats. Howev- 
er, despite the switch to newer formats, 
it's estimated that U-matic sales in 1995 
were in the $50 million range, second 
only to Betacam tape sales. 

The most accurate indicator may be 
tape sales of the newer metal -based 
formats, which have increased more 
than 40% over the last two years. Much 
of the reason for the acceptance of 
these new formats is due to the higher 
recording densities offered 
by improved formulations. 
These higher densities per- 
mit compact, lightweight 
digital camcorders to be 
used for field acquisition. 
With tape sales for new 

formats growing rapidly, 
there is little doubt that re- 
corder sales are significant. 
For smaller operations 
without a staff engineer, 
tape machine maintenance 
can be a problem, but it's 
no worse than other types 
of equipment. For the non- 
technical, head replacement isn't that 
different from hard -drive replacement - both are done by someone else. 

For those versed in technical matters, 
either task can be accomplished rela- 
tively easily, although the head replace- 
ment does require access to test equip- 
ment. However, most of the equipment 
required is standard in any reasonably 
equipped shop. Only a small percentage 
of the tools needed are specialized for 
specific tape machine models. Addition- 
ally, newer formats have benefited from 
years of experience, and manufacturers 
have gone to great lengths to reduce the 
cost of replacement parts and the amount 
of maintenance required. 

In terms of sheer numbers and MTBF, 
tape machines are costlier than hard 
drives, but when was the last time you 
lost all of your programming because 

your tape machines contracted a virus 
that spread throughout the facility? As 
independent dedicated devices, VTRs 
can provide years of service without 
requiring constant software and hard- 
ware upgrades. Rarely do tape ma- 
chines have to be reset after a "crash" 
due to software bugs. For the most 
part, tape equipment is there, day after 
day, doing what it's expected to do. 

A fair amount of maintenance is re- 
quired, especially cleaning the tape 
path. However, the more tape ma- 
chines you have, the easier it is to 
assign one person the task of main- 
taining them all. An equal number of 
computers will also require someone 
to watch over them. Between install- 
ing upgrades, locating lost files and 
simply dealing with day-to-day incom- 
patibility issues, computer systems 

camcorder, the unit remains in beta test 
with the first shipments scheduled for 
early this year. Tape -based field equip- 
ment is proven technology. It is robust 
and compact enough to go to the bottom 
of the Atlantic to record the final resting 
place of the Titanic, to the top of Mt. 
Everest, and to make numerous trips 
into space aboard shuttle missions. 

Where tape really shines is in archiving 
applications. Even the computer folks 
agree. A 1994 article from LAN Times 
titled "Tape is Here to Stay," states, 
among other things, that tape backup 
systems are deeply entrenched in data - 
protection schemes, and that tape will 
continue to play an integral role in back- 
up and archiving, especially as part of 
hierarchical storage schemes. The rela- 
tive simplicity of tape machines ensures 
that a 20 -year -old tape, if properly re- 

corded, will playback to- 
day. Tape is so stable that 
the hard part is finding a 

working tape machine of 
the proper format. 

BASE FILM 

BACK COATING 

UPPER LAYER (0.1 - 0.5pm) 

METAL PARTICLES 
HIGH ELECTROMAGNETIC PERFORMANCE 

UNDER LAYER 

TIO2 PARTICLES 

LUBRICANT 
SMOOTH SURFACE 

LUBRICANT STORAGE 

PHYSICAL PROPERTY CONTROL 

HIGH CONDUCTIVITY 

Figure 1. New tape formulations, such as ATOMM from Fujifilm, have 
made possible new recording formats, such as lomega's ZIP disk, 
Panasonic's DVCPRO and JVC's W -VHS. 

require a nearly equivalent amount of 
maintenance and upkeep. Additional- 
ly, in most cases, a top-notch comput- 
er maintenance person is likely to cost 
more than a highly qualified VTR tech - especially if you intend to support 
multiple platform types or tape for- 
mats. 

On another front, well -maintained 
tape equipment has proved to be far 
more useful at the end of a seven-year 
depreciation cycle than most comput- 
ers after only two or three years. The 
cost of migrating from one system to 
another must be considered, especially 
when tape equipment can easily outlast 
three, maybe even four, computer sys- 

tems. For field acquisition, tape wins 
hands down. 

Despite the announcement more than 
a year and a half ago of a disk -based 

So what? 
Tape provides low-cost, 

high -volume storage that 
is stable over the long term 
if cared for properly. Disk 
technology provides quick 
random access. Carefully 
examining the intended ap- 
plication will reveal which 
of these technologies is the 

best fit. Facilities with tape -based equip- 
ment will continue to find it useful and 
are likely to continue to place a heavy 
emphasis on tape for years to come. 

Future upgrades will come in the form 
of tape and disk equipment. Newer 
units on the market combine tape and 
disk systems within the same device 
giving users even more flexibility. 

Tape and disk technology are differ- 
ent, and comparing the two is much 
like comparing apples and oranges. 
Having one doesn't necessarily render 
the other useless. As we move into the 
21st century, tape and disk systems are 
likely to co -exist in a complementary, 
rather than competitive, relationship. 
Both are based on the principles of 
magnetic recording and both will ben- 
efit from future advances in magnetic 
technology. 
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transmission technology 
By Do Markley 

New antenna technology 

The problem for transmitting antennas is not really 
what's available now, but what will be needed in 

the future. The major changes that have occurred in 
the past couple of years have been involved with the 
low -power TV industry. The huge number of stations 
in that service spurred rapid development of lower - 
cost antennas to operate at the lower power level. 
Those antennas have been modified to operate at 
intermediate power levels and still keep the cost 
down. 

The big manufacturers have been competitive in 
developing good antennas capable of handling up to 

30kW input power, depending upon 
the manufacturer and the channel. 
These antennas are available as ei- 
ther non -directional or with a wide 
range of directional antenna pat- 
terns. When equipped with fine 
matching sections on the input, they 
can be tuned to provide excellent 
VSWR across a channel. Readers of 
this column will remember that a 
maximum value of 1.05 or less at 

visual carrier, 1.08 at aural and color frequencies and 
1.1 over the entire channel has been highly recom- 
mended for NTSC systems. But the new specter of 
DTV will change those numbers slightly. 

As discussed in previous columns, some manufac- 
turers have suggested a maximum return loss of 30dB 
across the entire 6MHz channel for DTV operation. 

The real problem will be trying to 

combine the NTSC signal and the 

DTV signal into a common antenna, 

especially on adjacent channels. 

This corresponds to a maximum VSWR of 1.065 
across the channel. This should be attainable with 
careful construction and field tuning after installa- 
tion. Remember; this VSWR value is for the entire 
transmission system including the coaxial cable or 
waveguide. Higher values of VSWR may result in an 
increase in the bit error rate, which would contribute 
to limiting the service area of the station. 

Combined operation 
The real problem will be trying to combine the 

NTSC signal and the DTV signal into a common 
antenna, especially on adjacent channels. As has been 
widely publicized, the commission is proposing to 
allot first -adjacent DTV channels for many existing 
stations. This applies to high -band VHF channels, as 
well as UHE Low -band VHF channels are not pro- 
posed for use in the DTV world. The stated reason for 
this is that they are too noisy. Interesting. The real 
reason appears to be so the commission can auction 
off those channels as soon as possible. 

The problem is making an antenna flat over 12MHz 
to accommodate the NTSC and DTV signals. First, the 
same old numbers are still desirable for the NTSC 
channel. After all, that's where the station revenues are 
coming from now and until DTV receiver penetration 
becomes really significant. So it's necessary to maintain 
the old 1.05 and less than 1.1 VSWR numbers while 

Andrew Corporation's TRASAR broadcast antennas can be 
engineered to be suitable for NTSC and DTV transmission. 
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PACE OF 

7/77 91ff/ 
When it comes to NAB'97, 

one word says it all. Hot 
You can feel the energy. The air is crackling with excitements. 
As more than 1,200 exhibitors converge on Las Vegas. To 

show off tie hottest new technologies, products and services 
for broadcasting, audio/video production, post -production, 
satellite communication, telecommunications, multimedia and 
the Internet. Everything you need to compete in the world of 
convergence. Plus 200 sessions in 11 conferences. Unlimit- 
ed opport.lnities to network - and do business - with 
industry movers and shakers from around the world. It's all 
here at NAB'97, the most exciting show in town. 

And its getting hotter! 
Just as the convergence marketplace is growing by leaps and 
bounds, Sc' is NAB'97 - with new features and programs. So if 

you want t.) stay one step ahead of your competition, NAB'97 is 

the place b get a head start. Check out these new features: 

5 new conferences 
NAB Communications and Connectivity'97 

Uplink'97: International Satellite Conference 
Electronic Distribution Conference 

NAB MultiMedia World 
Internet Business Conference 
New Media Professional Conference 

Broadcast Designers Conference 
Hundreds of new exhibits for television/video/film, 
radio/audio, multimedia and the Internet and intr<utets. 
And if connectivity is important to you, there's plenty of it 
in the hew Satellite and Telecommunications Pavilion. 
Plus, vats can explore the world of cyberspace in the bigger 
and peter Internet Theater and new Intranet Business Theater. 

!J 

Conferences: April 5 & 6-10, 1997 
Exhibits: April 7-10, 1997 

Las Vegas, Nevada USA 

Bring Your Whole Team! 
With so much going on - so much to see. hear, demo, 
learn and experience, you can't possibly he evelwhere at 
once. Don't miss a beat - bring your whole team so you 
can make the most of everything NAB'97 has to offer. 

Register on the Web! 

Check our website at www.nab.org/conventions/ for all the latest 

information on conferences, exhibitors, registration and housing. 

Interactive search tools make it easy to find the sessions and exhibitors 
that will benefit you, and plan your visit to NAB'97. 

For more information, complete this form and fax ta: 12021429-5343 

Please sen i me information on NAB'97 Attending Exhibiting 

Areas of Ir terest (Check au that apply): 

Radio/Aidio Television/Video/Film Multimedia Internet/Intranet Telecommunications Satellite 

Name Title 

Company Call Letters 11111 AM FM TV 

Address 

City State Zip(Postal Code) Country 

Phone Fax E-Mail Address 

For up -to -:he -minute registration, exhibitor and program details: 

Visit the NAB Website at www.nab.org/conventions/ 

Call the MB Fax -On -Demand Service at (301)216-1847 from the touch-tone handset of your fax machine and follow the voice instructions. 

Or for intimation on attending, call (800)342-2460 or (202)775-4970. For information on exhibiting call (800)NAB-EXPO or (202)775-4988. 
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transmission technology 

The TUP panel antenna from 
Dielectric provides UHF op- 
eration over any of the 
assigned UHF channels. 

holding the additional 
6MHz to 1.065. That 
should be fun. 

Recent tests per- 
formed by Harris Cor- 
poration indicate that 
first -adjacent channel 
DTV operation may not 
be quite as simple as 
hoped. The commission 
has established a radia- 
tion mask for the new 
DTV service. However, 
systems that fully com- 
ply with that mask may 
still cause an increase 
in noise in first -adjacent 
channel operation. Ad- 
ditional correction or 
filtering at the transmit- 
ter may be necessary to 
fully eliminate that in- 

terference. Extra filtering may also be necessary on 
the output of the NTSC transmitter to eliminate any 
lower sideband that may have been reinserted into 
the output signal by non -linearity in the final ampli- 
fier stages. 
The primary problem with the new antennas will be 

the requirement to radiate the two adjacent channels 
while maintaining the appropriate VSWR. Next, the 
transmission line system will have to have minimal 
reflections to avoid all sorts of new problems between 
the two signals. Finally, the NTSC and DTV radiation 
patterns need to be similar. Operation in a DTV null 
area that isn't in an NTSC null opens the door to 

The final problems that will be faced 

are not really known and will not be 

known until a number of first -adjacent 

channel systems are constructed. 

significant interference even when both transmitters 
are well -filtered. The same will apply to the opposite 
condition, which will increase the apparent noise level 
in the NTSC channel. 

The old problem of beam steering obviously exists to 
further increase the antenna designer's headaches. 
Simply put, the vertical angle to the tip of the main 
lobe needs to be essentially constant over the entire 
bandwidth. If a beam tilt of -1° is to be used, that same 
beam tilt must be maintained over not 6MHz, but 
12MHz. Depending on the antenna feed system de- 

sign, this may be difficult to do, but is essential if 
pockets of interference between the services are to be 
avoided. 

In review, the final problems that will be faced are 
not really known and will not be known until a 
number of first -adjacent channel systems are con- 
structed. Unfortunately, the commission seems to be 
committed to tearing away as much of the TV spec- 
trum as possible before the industry has a chance to 
find out how the real world reacts to the new service. 
There seems to be a frightening tendency to brush 
concerns to one side with the assurance that it can all 
be worked out. Maybe it can - we certainly hope so - but it's going to take a lot of work to not only make 
the new systems work, but to clean up many of the old 
antenna and transmission line systems so that they 
can peacefully coexist with DTV. 

This Harris TAD-16UDA UHF Deltawing antenna is shown 
on the company's test range near Palmyra, MO. 

This is sort of like figuring out how to obtain 
5,000kW ERP DTV operation so that the VHF sta- 
tion moving over to UHF will maintain the same 
service area. Unfortunately, the commission's com- 
puter doesn't understand that such an operation will 
require a peak transmitter power output of more 
than 750kW unless highly directional. Maybe that 
will work out as well. Sure. I think that I just saw 
some pigs fly by. 

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

106 Broadcast Engineering February 1997 

www.americanradiohistory.com



11 

Thomson Broadcast Systems1657D. 

era and recorder has been done for 
marketing reasons, confides Cohen. 
"Some companies in the past may 
have built a camcorder to force peo- 
ple to buy a camera and recorder at 
the same time, but now the trend is 
reverting to dockable cameras and 
recorders." 

"Even if the camera and recorder 
look like one unit," says Walton, 
"dockability means the camera head 
can be physically attached to any re- 
corder you want." 

Cohen sees the chief obstacle to 
widespread adoption of dockable 
cameras as the failure of the industry 

to establish some kind of univer- 
sal docking format. "If cameras 
could easily dock to various 
VTRs without the need for an 
adapter, think what a tre- 
mendous benefit that 
would be to the whole 
industry. Unfortunately, 
I do not see that happen- 
ing yet. Even within some 
manufacturers' own 
product lines, VTRs 

don't always share the same 
docking format." 

The new digital 

CAMERAS 

Panasonic AQ -23W. 

Choosing a camera 
"When it comes to buying any new 

camera," says Cohen, "it all boils down 
to two simple questions: What does the 
picture look like, and how much does it 
cost? 

"Broadcasters now have to decide if 
and when they want to get into ad- 
vanced digital cameras," says Jack 
Breitenbucher, vice president of the 
broadcast and professional division of 
Hitachi Denshi America. "They need 
to declare themselves, and not just with 

HD cameras, but with routing, switch- 
ing and transmission. A lot of these 
products aren't even made yet, so there's 
a big growth curve ahead. 

"Assuming it takes off," he says, "this 
will change the way we look at televi- 
sion and open a whole new doorway 
for digital products. 

Ken Freed is a technical writer specializing in 
cable and interactive television, and is based in 
Denver. 

There's no reason to miss 
the NAB Convention this year. 

EIDOWN N 
The stuff that dreams are 

In fact, invite your whole crew to attend the 1997 
NAB Convention on Broadcast Engineering's ground breaking 
Internet Show Daily site. Be there all four days beginning April 6, 
hearing the buzz, getting news as it occurs, and learning about 
new products as they're announced. All this with a click of 
your mouse. 

Now all of your staffwill have the latest show informa- 
tion at their desks while they're keeping your signal on the air and 
productions on time. 

The industry's first Internet Daily features Broadcast 
Engineering's editorial staff and includes topical updates from the 
editorial teams of BE Radio, Lighting Dimensions, Millimeter, 
Satellite Communications, TCI, Video Systems, and World 
Broadcast News. Cover all the NAB '97 hot buttons with the 
industry's leading group of communications magazines. 

Be a part ofthe NAB Convention with the best at 
http/www. broadcastengineering.com April 6 through 
September 12, 1997 

For Internet Daily advertising opportunities, 
contact The Eidolon Group Inc., 800-901-8202 or e-mail 
robt@eidolongroup.com. 
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field report 
By Phil Scott 

Acrodyne's dual Diacrode transmitter 

At CTN we had the opportunity to update our 
network from low -power transmitters to high - 

power UHF systems. As part of this rebuild projet, I 

selected Acrodyne Diacrode transmitters for the Nash- 
ville, Tampa Bay and Fort Meyers locations. 

In the past, CTN went through a stage of sending our 
signal by satellite to low -power stations in various 
locations, but now we've advanced to full -power UHF 
operations in five major urban areas. 

Our flagship station is WCLF-TV, Channel 22, serv- 
ing Clearwater and Tampa Bay, FL. The other four 
stations are WHTN, Channel 39, serving Nashville; 
WHBR, Channel 33, serving Pensacola, FL, and Mo- 
bile, AL; WFCG, Channel 61, serving West Palm 
Beach, FL; and our newest station, WRXY, Channel 
49, serving Fort Meyers and Naples, FL. 

For the Nashville station, we installed an Acrodyne 
Au120D dual -tube 60kW Diacrode transmitter with 
120kW total output. This dual Diacrode transmitter is 

one of the first in the country. 
At the Fort Meyers station, a single -tube Au6OD - 

its 60kW Diacrode transmitter - is already in place, although 
we're still completing the electri- 
cal hookup. And soon, we expect 
Acrodyne to ship another single - 
tube transmitter to the station in 
Tampa Bay. We'll replace the West 
Palm Beach transmitter in about 
a year, but we won't replace the 
Pensacola transmitter anytime 
soon because it's less than 10 
years old. For the record, the 
only Acrodyne product we had 
previously was one exciter in 
Clearwater. 

The dual Diacrode transmitter 
already in operation is housed at 
the old transmitter site in the flat- 
lands about 15 miles outside of 
Nashville. The surrounding ter- 
rain has deep valleys and high 
ridges, but nothing rises more than 
100 feet above sea level except for 
our Dielectric antenna on an 820 - 
foot stick. 

In evaluating the decision to go 

with the Diacrode transmitter, the determining factor 
was the lower operating cost of the Diacrode tube and 
the smaller footprint of the transmitter. 

Dual system operation 
The most unique feature of the dual transmitter is the 

two 60kW systems running in parallel with an auto- 
matic impedance switching device. Each tube produces 
60kW in combined mode, aural and visual or 80kW in 
visual mode alone. And the dual exciter system means 
each transmitter tube can operate independently. If the 
Diacrode amplifier system goes down or is taken out of 
service, the station can stay on the air just by using the 
driver section of the transmitter for direct -to -air oper- 
ations at about 15kW output. The driver section is 

sufficient as a standby backup. For instance, when 
changing tubes, there's a trickle RF charge that goes to 
the tube so we can tune the tube off-line and then put 
it on at full power to complete minor adjustments. I like 
this kind of user-friendly operation. 

The transmitter also has good automatic shutdown 

An Acrodyne Au60D single -tube 60kW Diacrode transmitter. 
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CTN's new Acrodyne transmitter. the Au120D dual -tube 60kW Diacrode 
transmitter with 120kW output. 

features with higher -power turn-off 
in case of a power surge or a light- 
ning strike. The transmitter turn- 
off power is 19ns, faster than the 
rise time of lightning, and it auto- 
matically turns the tube off, so it 
doesn't blow out it in case of a 
surge. 

Something else I like is the lower 
plate voltage of the Diacrode - 
about 8,000V as opposed to 
32,000V to 34,000V for an IOT or 
a klystron. I believe that there will 
be fewer problems with an 8,000V 
system than a 30,000V system. 

This brings up another reason for 
the dual transmitter. The size of 
Nashville requires 100kW output, 
and two 60kW Diacrode tubes to- 
gether provide 120kW. If we went 
with an IOT, the capacity of the 
units available now would have re- 
quired a three -tube transmitter. 

The economics of the Diacrode 
also mean lower replacement costs. 
Each Diacrode tube costs about 
$25,000 with a minimal life ex- 
pectancy, based on estimates by 
Thomson Tube Electronics and oth- 
ers, of 20,000 hours, which means 
about $1.25 per hour for tube re - 
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placement. 
We had in an initial problem set- 

ting the high -voltage trip point with- 
out creating a false trip. The trans- 
mitter did have a couple click offs 
while we were getting that adjusted. 
In this regard and several other 

instances, Acrodyne has been good 
with field support by phone or in 
person. They've flown someone in 
about three time so far, more at 
their insistence than ours. 

Overall, I can report that the one 
Diacrode transmitter installed so 
far is operating well. I'm now look- 
ing forward to getting the other two 
transmitters on-line so that I can 
sleep better at night. 

Phil Scott is director of engineering for the 
Christian Television Network, Clearwater, 
FL. 

Editor's note: Field Reports are an exclu- 
sive Broadcast Engineering feature for 
broadcasters. Each report is prepared by 
well -qualified staff at a broadcast, produc- 
tion or consulting company. 

The reports are performed by the indus- 
try, for the industry. Manufacturer's sup- 
port is limited to providing loan equipment 
and to aiding the author if requested. 

It is the responsibility of Broadcast Engi- 
neering to publish the results of any device 
tested, positive or negative. No report should 
be considered an endorsement or disap- 
proval byBroadcast Engineeringmagazine. 

Don't just buy a brand name... buy Quality 

SpeechPrompter 

WinPrompt 

L_ ..f 
TEKSKIL Genesis 

Before you make your next teleprompter purchase, make sure 

you've seen ALL your choices. Camera -mount or podium -style 

prompter heads, computer prompters or complete turn -key 
systems, Tekskil Industries' precision made products will 
exceed your expectations... not your budget. 

For more information or to arrange a demonstration, contact 

Tekskil Industries Inc. (604) 589-1100 Fax: (604) 589-1185 
Website http://www.tekskil.com E-mail: inquiries@tekskil.com 
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new products 

UPL audio analyzer 
Tektronix 

UPL audio analyzer: a high-speed, 
low -distortion, dual -domain audio 
measurement tool developed by 
Rohde & Schwarz; the analyzer per- 
forms an array of audio measure- 
ments at high speeds; features op- 
tions for flexible digital interface testing, including jitter 
and generation; the special analog signal pre-processing extends the 
dynamic range beyond that of the internal 20 -bit converter so the 
UPL can easily verify the performance of tomorrow's 20+bit con- 
verter designs. 
Tektronix Measurement Business Div., Literature Distribution Center, PO Box 1520, 

Pittsfield, MA 01202; 800-426-2200 (press 3, code 568); fax 413-448-8033; 
www.tek.com/Measurement 
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analysis 

411 
Integrated stills and clips 
system 

Pioneer New Media 
Technologies 

Digital FastFile: an integrated 
stills and clips system ideally 
suited for broadcast applica- 
tions demanding real-time per- 

formance for the retrieval and playback of video segments; using 
scalable M-JPEG compression and hard -disk technology, users can 
record up to two hours of material on a standard system (an optional 
disk storage array can be added to increase recording time). 

Pioneer New Media Technologies, 2265 E. 220th St., Long Beach, CA 90810; 
310-952-2111; fax 310-952-2990; wwwpioneerusa.com 
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AES/EBU digital interface 
Intraplex 

High-fidelity audio modules for 
AES/EBU digital transport capabil- 
ity: a line of audio modules that can 
feed AES/EBU digital audio over 
Intraplex's TDM-160 T1 multiplex- 
er systems and TDM-260 2Mb/s 
multiplexer systems and stay all dig- 
ital end to end; the AES/EBU provides transmission of audio sampled 
at 32, 44.1 or 48kHz, providing interface support to all common 
digital studio and transmitter equipment. 
Intraplex, 3 Lyberty Way, Westford, MA 01886-3636; 508-692-9000; fax 508-692-2200 
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ENG broadcast lens 
Fujinon 

By Deanna Rood 

Logo generator and keyer/inserter 
Leitch 

LGI-6801: a serial logo generator 
and keyer/inserter built as a plug-in 
module for the 6800 series of frames; 
it accepts standard computer gif, of or 
targa images downloaded through an 
RS -232 port; logos are stored in um - 
compressed 4:2:2:4 digital format 
providing full linear key storage; the 
LGI generates a logo with linear key 
and inserts pictures into any area of a 

serial program video signal; Leitch 
products that fit in these frames may 
be used in conjunction with the Digi- 
Bus digital conversion system or used 
as independent products to resolve 
conversion needs. 

Leitch, 920 Corporate Ln., Chesapeake, VA 
23320; 800-231-9673; fax 757-548-4088 
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DVCPRO camcorder A 
Panasonic 

AJ-D200: a digital DVCPRO cam- 
corder that is able to use the large 
DVCPRO cassette with 123 minutes 
of recording time; with three 1/3 -inch 
CCDs, it incorporates a new high - 
density interline transfer CCD giving 
a resolution of 480,000 pixels, due to 
double density pixel distribution; the 
AJ-D200 comes fully equipped in- 
cluding lens, viewfinder and tape and 
battery. 

Panasonic, +44(0)-1344-853870; 
100427.1536@compuserve.com 
Circle (259) on Free Info Card 

A10X4.8EVM/ERD: a wide-angle lens that provides an 85° horizontal 
range of view; the lens features Fujinon's Aspheric Technology, electron 
beam coating and a new internal focusing system allowing it to be used in 
extremely tight settings; in addition, the internal focusing system eliminates 
pumping effects, providing a constant picture size during focusing. 

Fujinon, 10 High Point Dr., Wayne, NJ 07470; 201-633-5600; fax 201-533-5216 
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new products 

Adjacent -channel antenna 
Dielectric Communications 

DC-10JSC cardioid: an adjacent -channel 
slot -type antenna that is more than just a 

two -channel antenna; Dielectric's center feed 
design and custom illumination provide ex- 
cellent amplitude and phase response across 
two channels. 

Dielectric, 22 Tower Rd., Raymond, ME 04071; 
800-341-9678 or 207-655-4555; fax 207-655-7120; 

dielectric@main.com; www.dielectric.com 
Circle (254) on Free Info Card 

Miniature three-CCD camera 
JVC 

KY -F32: a highly sensitive '/2 -inch three- 
CCD color camera featuring high picture 
quality and wider lens interchangeability; 
this multipurpose camera weighs 1.9 
pounds and has a'/2 -inch standard bayonet 
lens mount that enhances versatility; in 
addition, negative video output capability 
allows the camera to be used for photo- 
graphic and film applications; the KY -F32 
offers 750 lines of horizontal resolution 
and a high signal-to-noise ratio of 60dB for 
broadcast picture quality. 

JVC, 41 Slater Dr., Elmwood Park, NJ 07407; 
201-794-3900; fax 201-523-2077 
Circle (253) on Free Info Card 

level 

Programmable audio/ 
video controllers 

Telect 
Programmable controls for 

audio/video equipment: pro- 
grammable button controllers 
that allow users to remotely 
program any input, output or 

configuration to a single button; with a hand-held keypad 
programmer, users can quickly set routing controls for eight to 32 
different pieces of equipment; the controllers operate up to 600 feet 
from their routing switchers. 

Telect, 2111 N. Molter Rd., Liberty Lake, WA 99019-0665; 800-551-4567 or 509- 
926-6000; fax 509-926-8915; www.telect.com; getinfo@telect.com 
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Portable time -code DAT 
recorder 
Fostex Corporation of 
America 

PD -4 (version two): a second - 
generation portable time -code DAT recorder that incorporates 
Fostex's unique four -head design in order to provide off -tape confi- 
dence monitoring; version two comes with a built-in 3x2 channel 
mixer with three -position pan functions allowing users to send input 
from one channel to either or both channels; selectable 48V phantom 
powering and variable low-cut filters are also available. 

Fostex, 15431 Blackburn Ave., Norwalk, CA 90650; phone 310-921-1112; 
fax 310-802-1964; www.fostex.com; info@fostex.com 
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Designed for "Precision Timing", ESE MastEr Clocks & Accessories have been meeting industry needs for 
more than 25 years. Whether using GPS, WWV, Modem, internal crystal or line frequency 

accuracy, all ESE Master Clocks can drive digital or analog slave clocks, as 
well as interface with video or computer based systems. 

PRACTICAL SOLUTIONS SINCE 1971 

142 SIERRA ST., EL SEGUNDO, CA 90245 USA 310-322-2136 FAX 310-322-8127 
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new products 

Spectrum analyzer 
RO.VE.R. S.p.A. 

TS1: a compact, robust 1GHz spectrum analyzer 
that carries out EMC precompliance, scalar network 
analysis and spectrum analysis; features include coarse 
and fine tuning, white peak hold to measure modula- 
tion depth with high accuracy and universal AM/FM 
audio demodulator with a built-in loudspeaker. 

RO.VE.R. S.p.A., Via Parini 2-4, 25010 Colombare di Sirmione 
(BS), Italy;+39 30 91981; fax +39 30 9906894 

Circle (255) on Free Info Card 

Digital intercom 
Trilogy Broadcast Ltd. 

Commander 2: the latest version of this digital 
intercom has been revised with new hardware 
and new software; the panels have improved 
ergonomics and some additional facilities includ- 
ing four assignable level controls and local logic 
functions. 

Trilogy Broadcast, 25 Focus 303, Walworth Estate Endover, Hampshire SP10 5NY, United 
Kingdom; +44 (0)1264 384000; fax +44 (0)1264 334806;www.pro-bel.com 
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Digital editing system 
Pixel Power 

Collage EDit: a non -compressed, non-linear digital editing system that 
incorporates real-time text and graphics capability; the fully featured Collage 
ED, including a Mediapack, is capable of storing 36 minutes of non -com- 
pressed 4:2:2 video and six mono track hours of 24 -bit digital audio. 

Pixel Power, #1 Trinity Hall/Nuffield Rd., Cambridge CB4 1TG England; +44 (0) 1223-423399; 
fax +44 (0)1223-423868; 100424.1514@compuserve.com 
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270Mb/s 

D1 video transport product 
Video Products Group 

VPG8000: a serial digital interface trans- 
port system that provides a way to embed 
digital or analog program audio and machine 
controls into a SMPTE 259M -compliant or 
ITU -R 601 -compliant 270Mb/s bitstream; the 
VPG8000 systems can be chained to support 
metropolitan -area, regional or countrywide 

transport network between studios, broadcasters and post - 
production houses providing pristine, uncompressed, real-time D1 video, audio 
and data transport. 

Video Products Group, 1125-B Business Center Circle, Newbury Park, CA 91320: 805-375- 
2855; fax 805-375-2851 
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SDI 

Universal power -line conditioner 
Constant Power 

Global power line conditioners series: univer- 
sal, wide -range input for Constant Powers' 1- 

3kVa global power line conditioners; the GPLCs 
provide pure sine wave output which is regulated 
to ±2%; any user can select their own AC voltage 
and frequency output because the GPLC series is 

independent of its wide -range input (80-300Vac/45-75Hz) ensuring adapt- 
ability into the multitude of worldwide power voltages and frequencies; the 
models are available in pedestal and 19 -inch rack -mounted configurations. 

Constant Power, 14 Commerce Dr., Danbury, CT 06810; 203-748-7001; fax 203-797-9285 
Circle (261) on Free Info Card 

Educational video A 
series 
Sony 

Media Forum: a videotape 
series that shares more than 
40 years experience in simul- 
taneous development of me- 
dia and hardware; the five - 

part series covers trouble- 
shooting, tape handling, a 
step-by-step look at the man- 
ufacturing process, the fun- 
damentals of magnetism and 
a guide to understanding 
tape specification sheets. 

Sony Electronics/Recording 
Media, 680 Kinderkamack Rd., 

Oradell, NJ 07645; 201-476-8000; 
fax 201-476-8072 
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Transmission system 
Harmonic Lightwaves 

MAXLink: a 1,550nm 
transmission system for 
broadband networks; the 
system incorporates a 

unique SBS suppression and 
performance doubling tech- 
nology for the highest launch 
power and performance 
available at 1,550nm in the 
cable and TV industries - 
users can launch 17dBm into 
a single fiber with no SBS; 

the MAXLink is ideally suit- 
ed for long-distance trans- 
mission and a variety of 
evolving applications, such 
as interconnecting cable sys- 
tem headends and telecom- 
munications sites. 
Harmonic Lightwaves, 549 Baltic 
Way, Sunnyvale, CA 94089; 408- 

542-2500; fax 408-542-2511 
Circle (258) on Free Info Card 
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A VIDEONICS COMPANY 
50 Albany Turnpike, Canton, CT 06019 860-693-0238 FAX 860-693-7497 

nova obres noise 
Improve your image 
eliminate Video Impulse and Transmission Noise with Nova's 
Median Noise Reducer 

Protect against 
digital wraparound errors 

Fill in codec and 
time -base -corrected 
tape dropouts Clean up 

"sparklies", 
those black/white 

spurious dots 
on remote 

video feeds 

)!i JJ J 1J J_1 

Single Board Design 
Uncompressed 10 -bit Process, 
3D Digital Median Filter 
Noise Sensitivity Control 
Standalone, Rack Mount or P onfigurations 
NTSC, PAL and PALM Versio 
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atv update 

Continued from page 30 

of an existing NTSC station. Other channels are elim- 
inated because they would be susceptible to interfer- 
ence from NTSC stations or DTV -to -DTV interference 
would result if both were used. 

In this way, the channel allotted to one city restricts 
the channels that can be allotted in nearby cities, and 
this effect spreads like a daisy chain across the United 
States. When a list of candidates has been prepared for 
each area, the service areas of the DTV channels are 
calculated and matched to the existing NTSC service 
areas. Adjustments are then made to better satisfy 
certain optimizing criteria and the process is continued 
until the results appear satisfactory. 

The next step: Full -power testing 
Full -power testing of experimental DTV stations is the 

next logical step. In fact, it may take more than one - 
station -in -a -market to convince all the broadcasters that 
the allotment/assignment is valid for all stations. Indoor 
testing needs to be done at different distance radials and 
varied "effective radiated powers" from the transmitter. 
Two transmitters in the same market will need to be 
transmitting at large power differences and measure- 
ments must be made accordingly. Data channels of 
varied widths may be tested to prove viability of data 
broadcasting in different reception scenarios. 

There are already experimental stations broadcasting 
digital signals. These stations will certainly be involved 
in this next phase of propagation testing. For example, 
the model station at WRC, Washington, DC, has 

Clamp a microwave dish 

to any tower. 
Good ideas and thousands of 
parts you can use right now. 

Arnillo inc. 
Call for our 

Telephone (219) 936-4221, FAX (219) 936-6796 FREE catalog. 
P.O. Box 128, Plymouth, Indiana 46563-0128 

The importance 
of agreement 
in the industry 
Representatives of the broadcast- 
ing, consumer electronics and com- 
puter industries reached an agreement on technical 
standards for advanced television. As with any new 
technology, the digital TV system needs to be fully 
implemented before all of its characteristics can be fully 
documented and the set of rules finalized. Until the 
industry has developed experience in dealing with the 
parameters of the system under different environmental 
conditions, the system would not be fully characterized 
and spectrum would never be fully optimized. If there 
had been delays in embracing the DTV standard, the 
marketplace would have been confused, and station 
implementation would have been at risk. An agreement 
and consensus on a technical broadcast standard was 
needed to prevent technical and market chaos. 

already served as a source of encoded digital TV signals 
to aid equipment manufacturers in the development of 
new lines of electronic equipment. Auxiliary data trans- 
mission, interactive video services and satellite, optical 
fiber and microwave feeds will be evaluated. 

This will be the next phase of testing at the model 
station. It is a natural progression because the Grand 
Alliance has loaned two sets of Grand Alliance DTV 
hardware for use prior to the availability of prototype 
or commercial equipment. The project involves the 
collaboration of respective organizations to design, 
install and operate an experimental high -definition TV 
terrestrial broadcast station. The main transmitter will 
be upgraded to a system with much higher power. 

The danger and how to avoid it 
Generating a good assignment table is a lengthy and 

complex process, but one that is finally nearing com- 
pletion. In the draft assignment tables, DTV channels 
have been assigned so that the DTV service areas 
closely replicate existing NTSC service areas. Terrain 
mapping data (Longley-Rice) has been used to predict 
signal propagation, coverage and interference. The 
lower power of some of the new UHF stations will save 
the stations from high power bills. The higher power of 
some of the new UHF stations will surely provide extra 
robust signals in urban areas. 

We broadcasters have high expectations, as well we 
should; soon the digital signal will be our primary 
business! Each channel in every market will have its 
pros and cons; some may work out better than others. 
The purpose behind the FCC assigning the second 
channel is to allow broadcasters to jump-start the DTV 
market. Should there be too many broadcaster com- 
plaints, all broadcasters will lose. There will be no early 
start, and even worse, the FCC could release the unused 
spectrum to industries that will not respect or appreci- 
ate broadcasters' issues. 
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Continued from page 86 

agation 66%) has 416 bit cells (2.4 
feet long each) within it at any given 
time. Conversely, a color subcarrier 
cycle in 8281 is 175 feet long (only 
5.70 of those in 1,000 feet of Belden 
8281 at any given time). 

Any impedance mismatches that oc - 

ethylene or Teflon dielectric was re- 
duced to increase the characteristic im- 
pedance to 7511 Early 7511 connectors 
were manufactured by reducing the di- 
ameter of the center conductor pin, 
making them unable to mate properly 
with 5012 connectors. But newer 7512 

connectors ("reduced dielectric") will 
mate reliably with the 5011 connector, 

Figure 5. A digital oscilloscope's display of an SDI signal on a double -terminated path 
Highlighted areas Indicate ringing at transitions caused by reflected signals. 

cur along the path cause reflections. In 
the analog video world, only long paths 
with impedance mismatches had the 
possibility of causing reflections that 
were bothersome. Reflections caused 
by improper impedance matches in 
cable were hard to discern. They 
showed up as nearly imperceptible 
ringing during transitions, providing 
unintentional enhancement or cancel- 
lation (in addition to the obvious in- 
correct level caused by non -terminat- 
ed or double -terminated lines). 

In the digital domain, however, a path 
that's only a few feet long with reflec- 
tions could prove disastrous. In this 
case, it's not the incorrect level that 
usually draws attention when incorrect 
terminations are applied to a path. Rath- 
er, it's the total loss of recovered video 
because reflections have made recovery 
of the embedded clock impossible. Im- 
pedance mismatches as small as 20% 
can cause errors. Even tees with short 
lengths of unterminated cable can cause 
complete loss of signal. Patches, connec- 
tors or barrels can increase errors or 
cause signal loss, as well. 

Problems can develop particularly in 
older installations, because until a few 
years ago, most BNC connectors had a 
characteristic impedance of only 5011. 
Subsequently, the amount of poly - 

allowing them to keep turning up at 
older facilities. 

Although a time -domain reflectome- 
ter (TDR) is the best tool for finding 
impedance mismatches along a path, a 
digital oscilloscope set to a long persis- 
tence will give hints that reflections are 
occurring. Figure 5 shows a path that is 

double terminated. The receiver look- 
ing at this datastream will probably 
report many errors, if it is able to recov- 

Reflections can totally 

shut down a digital path, 

even when all its other 

attributes are normal. 

er data at all. Reflected energy, not only 
out of phase, but possibly many bit cells 
behind the current data, is creating a 
ringing effect at transitions. 

Also consider that impedance is not 
constant with frequency. The value of 
an impedance is represented by a com- 
plex number, which has not only mag- 
nitude, but also direction (or phase). It 
is the ratio of resistance and inductive 
plus capacitive reactance that deter- 

mine the magnitude and direction (or 
phase angle) of the resulting imped- 
ance. When impedance in one segment 
of a digital path is not equal to imped- 
ance of the next segment of that path, 
reflections result. Reflections cause 
power to be reflected back to the 
source, lowering the transmitted pow- 
er and causing transmission loss. 

Patchfields and mismatched connec- 
tions are common causes of serious 
reflection problems. These can greatly 
reduce the distance a digital signal can 
travel without errors. Note that reflec- 
tions can totally shut down a digital 
path, even when all the other attributes 
of the path are normal and healthy. 
Casual observation of the eye pattern 
generated by the data passing through 
a mismatched path might not indicate 
any serious problems. This is where 
network analyzers or TDRs are more 
helpful, but lacking these, you should 
remain critical of the analog attributes 
of the eye pattern. Just because a sys- 
tem is now "digital" doesn't mean that 
its group delay, ringing and pre/post 
overshoots are no longer important 
and need not be monitored. 

Good engineering during the design 
and implementation portions of a digi- 
tal video project should ensure that 
your data paths are some distance from 
the error cliff. In addition, determining 
the signal's amplitude above the noise 
floor (especially at higher frequencies), 
ensuring that jitter is as low as possible 
and that there are no reflections along 
your paths should provide proof that 
you have a well -engineered and trou- 
ble -free digital system. 

Jim Boston is senior product support engineer 
at Sony Automation and Transmission Sys- 
tems Engineering, San Jose, CA. Jim Kraenzel 
is senior systems engineer for Sony Systems 
Integration Center, San Jose, CA. 

Editor's note: The authors wish to acknowl- 
edge the following people for their technical 
support and advice: Dave Tansek of Sony 
Automation and Transmission Systems Appli- 
cation Development; Peter Hargreaves, Louis 
Brown, Bill Glenn, Mark Brown and David 
Lingen felter of Sony Systems Integration Cen- 
ter; Dan Keenan of Sony Automation and 
Transmission Systems Distribution and Pro- 
cessing; and Peter Dare, Sony's chief technol- 
ogy officer. 
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PHOTO - VIDEO - PRO AUDIO 

"THE PROFESSIONAL'S SOURCE . 

FOR ORDERS CALL: OR FAX (24 HOURS): 

800-947-9928 800-947-9003 
212-444-5028 212-444-5001 

ALL ORDERS SHIPPED 
WITHIN 24 HOURS 

OVERNIGHT SERVICE AVAILABLE 

On the Web: http://www.bhphotovideo.com 

QUICK 
DIAL 

72 MILLER 
Fluid Heads and Tripods 

The silky, smooth action of each Miller Fluid Head is the product of the finest quality cast and machined parts functioning together 
in a fluid environment. They are engineering masterpieces, built to operate under extreme conditions. They're engineered to excep- 
tionally fine tolerances and their mechanisms are protected effectively against ambient moisture and dust. 

Miller 20 -Series Il Fluid Head 
Dynamic fluid drag control 

Sliding/quick release camera platform 
Weighs 4 lbs. -handles up to 22 lbs. 

Counterbalance system compensates for 
nose heavy or tail heavy camera configura- 
tions and permits fingertip control of the 
camera throughout the tilt range. 
Includes independent pan and tilt locks, 

bubble level, dual pan handle carriers and 

integrated 75mm ball levelling. 

Miller 25 -Series II Fluid Head 
100mm ball level fluid head 

Robust, lightweight, low profile design 
Quick release camera platform 
Weighs 711m -handles up to 25 lbs. 

Multi -step fluid drag system and integrated 
counterbalance system provide ultra - 
smooth, repeatable pan -and -tilt fluid control 
and finger-tip camer balance for ENG cam- 
corders. industrial CCD cameras or small 
studio tamers 

#601 -Lightweight Tripod 
Weighs 4.5 lbs., supports up to 30 lbs. 

Minimum height down to 24', 
maximum height to 57'. 
Extremely portable, folds down to 33' 
Engineered from thermoplastic moldings. 
diecast alloy and hard anodized tubular alloy. 
Fast, one turn, captive leg locks 
Includes 75mm (3') ball levelling bowl 

#649 -2 -Stage Tripod 
Two extension sections on each leg. Operates 
at low levels as well as normal heights without 
the use of mini legs. 

High torsional rigidity, no pan backlash 

Weighs 6.61bs., supports 50 lbs. 

Very portable, folds to 27' 

Includes 75mm (3') ball levelling bowl 

System 20 4338-Miller 20 Head, 601 Lightweight Tripod, On Ground Spreader 
System 20 ENG #339-Miller 20 He d, 649 2 -Stage Aluminum, On Ground Spreader 
System 25 4500-Miller 25 Head, 611 Lightweight Tripod, On Ground Spreader 
System 25 ENG 11502-Miller 25 He d, 641 2 -Stage Aluminum, On Ground Spreader e sachtler 

VIDEO 14/100 FLUID HEAD 
Sachtler Touch and Go System 
Integrated sliding battery plate 
Strengthened dynamic counterbalance 
in 2 steps 
Frictionless leak proof fluid damping with 
three levels of drag 
Vibrationless vertical and horizontal brakes 
Built in bubble for horizontal leveling 

HOT POD TRIPOD SERIES 
Especially developed for use in ENG, the Hot Pod 
tripod is the fastest in the world. The central locking 
system is activated on all three legs at the same 
time, while the pneumatic center column easily 
makes it possible to have the lens at a height of 
over 7 feet. The elevation torte of the center column 
is factory set and doesn't require any setup. When 
moving to another location it can be carried by its 

handle located at the center of gravity. 

ENG TWO -STAGE TRIPOD SERIES 
Sachtler two -stage tripods have an enlarged height range (lower bottom and higher top position) so they are more universal. Legs can 
be locked in seconds with Sachtler's quick clamping. There are also heavy duty versions for extra stability. The heavy duty aluminum has 

a 20mm diameter tube vs. 16mm and the heavy duty carbon fiber has a 24mm diameter tube vs. 22mm. All heavy duty two -stage 
tripods have a folding tripod handle. 

NEW ! Sachtler CADDY Systems 
Now Sachtler quality is available to low budget 
users. The price of a CADDY system includes the 
new 7 -step dampened CADDY fluid head, ultra - 
light but rugged carbon fiber tripod, lightweight 
spreader and either a soft bag or cover.The 

CADDY fluid head features an adjustable pan arm, 
7 step adjustment for quick counter balance and 
the self-locking Sachtler Touch and Go System. 

CAD 01 

Single -Stage ENG Carbon Fiber System: 
CADDY Fluid Head 

ENG Single -Stage Carbon Fiber Tripod 

SP 100 Lightweight Spreader 
Transport Cover 100 

CAD 2A 

2 -Stage ENG Carbon Fiber System: 
CADDY Fluid Head 

ENG 2 -Stage Carbon Fiber Tripod 

SP 100 Lightweight Spreader 
Soft padded ENG Bag 

Vinten 
Vision SD 12 and SD 22 

Pan and Tilt Heads with Serial Drag 
The Vision SD 12 and SD 22 are the first heads with the "Serial Drag" 
pan and tilt system. The system consists of a unique, permanently - 

sealed fluid drag and an advanced lubricated friction drag. Now you 
can achieve the smoothest pans and tilts regardless of speed, drag 
setting and ambient temperature. 

Patented spring -assisted counter -balance system permits perfect 
"hands-off" camera balance over full 180° of tilt. 
Instant drag system breakaway and recovery overcome inertia and 
friction for excellent "whip pans". 
Consistent drag levels in both pan and tilt axis. 
Flick on, flick off pan and tilt caliper disc brakes. 
Greater control, precision, flexibility and "touch" 
Touch activated, time delayed illuminated level bubble. 

Working conditions from as low as -401 up to 40°C. 
SD 12 weighs 6.6 lbs and supports up to 35 lbs. 

SD 22 weighs 12.7lbs and supports up to 55 lbs. 

Vision Two Stage ENG and 
LT Carbon Fibre ENG Tripods 

The ultimate in lightweight and innovative tripods. they are available 

with durable tubular alloy (Model #3513) or the stronger and lighter, 

axially and spirally wound carbon fiber construction (Model #3523). 

They Incorporate torque safe clamps to provide fast, safe and self- 
adjusting leg clamps. 

"Torque Safe" requires no adjustment. Its unique design adjusts 
itself when required. eliminating manual adjustment and mainte- 
nance and making for a much more reliable clamping system. 
New hip joint eliminates play and adds rigidity. 
They both feature 100mm levelling bowl. fold down to a compact 
28", and support 45 lbs. 
#3513 weighs 6.5 lbs - #3523 CF (Carbon Fibre) weighs 5.2 lbs. 

Vision 12 Systems 
All Vision 12 systems include #33643 SD 12 dual fluid and 

lubricated friction drag pan/tilt head, single telescoping pan 
bar and clamp with 100mm ball base. 

SD -12A System 
3364-3 SD -12 Pan and tilt head 

3518-3 Single stage ENG tripod with 100mm bowl 
3363-3 Lightweight calibrated floor spreader. 

SD -12D System 
3364-3 SD -12 Pan and tilt head 

3513-3 Two -stage ENG tripod with 100mm bowl 
3314-3 Heavy-duty calibrated floor spreader 

Vision 22 Systems 
All Vision 22 systems include #3386-3 SD -22 dual fluid 
and lubricated friction drag pan and tilt head, single tele- 
scoping pan and clamp with dual 100mm/150mm ball base. 

SD -22E System 
3386-3 SD -22 Pan and tilt head 

3219-52 Second telescoping pan bar and clamp 
3516-3 Two -stage EFP tripod with 150mm bowl. 
3314-3 Heavy-duty calibrated floor spreader 

WE BUY, SELL AND TRADE USED VIDEO EQUIPMENT 

QUICK 
DIAL 

74 J VC DIGITAL S BR-D80/BR-D85 
Digital Editing Recorder / 

Digital Editing Recorder with Pre -Read 
Affordable. broadcast quality digital video is here. Digital -S reproduces images that not 

only are superior to any analog or digital 4.1:1 formal but rival even the highest priced 
digital systems. It combines the robustness and reliability of a 1/2 -inch format with 4:2:2 
component processing and very mild compression to achieve and sustain excellent quali 
ty through multi -generation dubbing. 

Broadcast Quality Digital Video 
4:2:2 digital component processing adds richness and 

warmth unobtainable with lesser systems. Plus, only 4:2:2 
stands up to the rigors of sophisticated chroma -keying, 
multi -generational editing, special effects, blue -screen com- 
positing, matting, AN up/down conversion, and multiple 
transconversion between compression systems. 
Mild 3.3:1. compression reproduces the finest colored details 
while minimizing artifacts. Digital S pumps out horizontal res- 

olution of 540 N lines. S/N ratio is 55dB. 
Audio is recorded by 2 -channel, 16 -bit PCM signals with a 

sampling frequency of 48kHz, PCM audio channels can be 

edited independently. 
Standard analog inputs/outputs provide outstanding perfor- 
mance for most applications. When virtually perfect dubs are 
required, the BR -085 otters a serial digital interface. The one 

true digital video standard today. SMPTE 259M permits long 
cable runs and is used for direct connection to digital switch - 
ers. disk -based recorders and digital tape recorders. 
(Optional with the BR -080). 

Robust 1/2-ineh Format 
They achieve super -high image quality using a robust, 1/2 -inch 
metal panicle cassette tape. The cassette housing has a d ast- 
prool structure to increases tape life as well as your images. 
1/2 -inch format also offers an extra wide track -width of 20 
microns for improved stability and reliability. 
Has powerful error correction circuitry that not only replaces 
data in the unlikely event of a tape dropout but continues to 
play back a picture even with a clogged head. 

Digital Editing 
Equipped with variable slow motion which can be accessed by 
standard editing commands. Smooth and noiseless, the image 
quality of slow motion is equal to regular playback and is avail- 
able within a range of z1/3X. 
Longitudinal tracks include two auxiliary audio (cue) tracks and 
a control track for tracking purposes. Cue tracks provide easy 
location of edit points which can be heard at any tape sped. 
Because of its linear control track, Digital -S has a short lock -up 
time which eliminates long pre -rolls. This feature achieves a sta- 
ble picture taster, saving precious editing time. 
Auxiliary video (sub -code) area stores two selectable uncom- 
pressed lines of video. Suitable for recording closed caption or 
other information located in the vertical blanking interval. 

PRE -READ EDITING 001-085 Only) Previously an exclusive feature of very high -end digital systems, video pre -read 
enables the recorder to first play back the digital signal on the tape, before recording a new signal in its place. Operable with 
either digital or analog signals, pre -read lets you perform layering and Ar8 roll editing with only two VCRs, instead of three . 

GY X2B 3-CCD S -VHS Camcorder 
Newly designed three 1/2" CCD image sensors deliver 750 lines of horizontal resolution 
and superb signal-to-noise ratio of 62dB 
Micro -lens technology provides exceptional sensitivity of F80 at 2000 lux and LOLUX 
mode lets you shoot with almost no light! Shoot superb footage with excellent color 
balance at a mere 1.5 lux 
Variable Scan allows flicker -free shooting of a computer screen 
Full Time Auto White circuit lets you move from incandescent to 
fluorescent to outdoor lighting without changing white balance or the filter whee. 
Chick Record Mode - when turned on the camera is set to the auto iris even If leis 

is set at manual. Also activates Automatic Level Control and Extended Electronic Iris which provides both variable gain and variable shut- 
ter. Shoot continuously from dark room to bright outdoors without having to adjust gain. iris or ND filter. 

Dual output system allows camera output to he connected directly to an external recorder 

KY -27C 3-CCD Color Video Camera 
New 2/3 -inch broadcast -quality 380,000 pixel CCDs with advanced electronics deliver 
resolution 01800 horizontal lines and reduced smear. 
High sensitivity of F9.0 at 2000 lux allows a truly usable minimum illumination of 1 lux with 
JVC's exclusive LoLux dual pixel readout sampling technique. 
LoLux mode allows shooting scenes that were previously impossible due to insufficient 
lighting. CCD5 are maximized for low light sensitivity equivalent to an electronic gain of 
24dB, then the dual pixel readout system is added which provides an additional 6dB. 
Together they provide +30dB without the noise and picture degradation normally associated with this much gain. 
Signal -to -Noise ratio of 63dB assures virtually "noise free" images. 
Auto knee circuitry extends a scene's light to dark dynamic range reproduction by up to five times without overexposure. 
Has large 1.5 -inch viewfinder with 600 lines of resolution and SMPTE color bars, Status system provides audio levels. accumu ate o 
remaining recording time, VTR operation, battery voltage and camera setup. Zebra pattern indication and safety zones with a center 
marker are also provided. 
Variable scan function enables a precise shutter speed from 1/60.2 to 1/196.7 of a second in 256 increments to be set, matching a 

computers scan rate. Almost any computer display can be clearly recorded. 
Camera head allows direct input of genlock signal and timing adjustment. A wide range optional remote controls, RS -232 interace. 
multicore and triax CCU's are available. 
Docks directly to the JVC BR -S422Ú, BR -S411 UB and BR-S420CU professional S -VHS recorders. Optional adapters for docking to Hi - 

8 and Betacam SP are also available. 

Panasonic 
Broadcast SL Television Systems 

AG-DP800H SUPERICPm 
S -VHS 3-CCD Digital Signal Processing Camcorder 

Three high -density 380,000 pixel CCD5 with halt -pitch pixel offset achieves over 750 
lines of horizontal resolution, a S/N ratio of 60d8 and remarkable sensitivity of f8 at 
2000 lux. Additionally the Frame Interline Transfer (FIT) CCDs minimize vertical smear, 
so you maintain impressive picture quality even in very bright illumination. 
Digital Signal Processing circuitry provides four valuable benefits 

1) Consistently reliable up -to -spec performance. 
2) Fine adjustment of a wide range of parameters. 
3) Memory storage and instant recall of specific settings. 
4) More flexible and higher quality image processing. as well as easier maintenance. 

Six Scene File modes. There are two user modes for custom digital parameter settings including Horizontal Detail, Vertical Detail, 
Chroma and Dark Detail, and Color Correction. The tour preset modes are normal, fluorescent. special and sparkling. 
In addition to regular AGC (Automatic Gain Control), Supercam has a Super High Gain mode. At F1.4 this enables shooting under Illu- 
mination as low as 21ux while retaining detail and color balance. 
Synchro Scan function allows flicker -free shooting of computer monitors. Electronic shutter increments can be set variably from 1/61 

seconds to 1/253 of a second. 
Built-in internal time code generator lets you record with SMPTE LTCNITC (LongitudinaVVertical Interval) time code 
Two hi-fi stereo audio channels with a dynamic range of 80 dB, as well as two linear audio channels with Dolby NR. Normal/Hi-Fi 
recording is selectable. Uses XLR connectors to further ensure high -quality sound. 
Has a 26 -pin connector on the back that outputs a composite or component video signal. This enables convenient backup 
recordings using an additional VCR equipped with a 26 or 14 -pin connector 
Phantom power can be supplied to an optional microphone. Power can be switched off to prevent battery drain when not in use. 

CPurchase a Panasonic AG-DP800H ' upERcflm 
and receive a $1000 Rebate directly from Panasonic. 
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Store & Mail Order Hours: 
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BUSINESS LEASING AVAILABLE 

D NEIGI 
POWER VEST SYSTEM 

The Power Vest combines the comfort 
and convenience of a photo -journalist 
style vest with the power of NRG's high- 
est capacity power belt. Available in two 
styles, the Field model is designed for 
use in a field production environment, 
while the Event model is for shooting 
events where style a everything. The 
Field model is ruggedly constructed 
from black high density weatherized 
ballistic nylon and has an open -cut 
style that makes it comfortable to 
wear in a variety of climates. Also has a 

highly adjustable design to fit almost any physical proportion. 
Internal and external pockets for blank tapes and accessories, a 

clear insert window for a press pass or business card. D -rings 
for cables and microphones, and an integral padded camera rest 
on the right shoulder. 
Cleverly concealed inside the vest is your choice of 12 -volt 86 
watt hour or 13.2 -volt 95 watt hour nicad cell packs. 
A control box on the front features dual power outputs (dual cig- 
arette, dual XLR or mixed). 
7 -stage "fuel-guage". charge status indication and auto -reset 
short/overload protection. 

The Event model is very similiar to the Field except in place of 
rugged fabric and pockets it features shoulder to sternum black 
satin tux fabric. Worn under a suit coat. the Event model is indis- 
tinguishable from a formal dress vest and It still retains interior 
and low exterior pockets. Both vests include 300 -series charger 
(12 hrs.) and can be used with the optional Intelliquick Fast 
Charger (2 hrs.). 

POWER CAN SERIES 
For powering single or multiple pieces of 12v DC equipment for 
extended periods of time, nothing beats 
the power and convenience of NRG's 
Power -Can Series. It integrates an ultra- 
high capacity, high -discharge -capable 
UPS type lead acid power cell, a world- 
wide fast charger, and computer -con- 
trolled monitoring system with display - 
in a single, rugged package. Connect up 
to four pieces of equipment simultaneously. 
From a midnight emergency scene to a wedding 
reception in the park, the Power -Can delivers ample power for 
extended running time. 

Recharge in 8-10 hours by simply plugging the Power -Can into 
any source of AC power (90-250v AC) 
LCD display shows discharge/charge status, voltage etc. 
An optional "Power Dolly" allows the Power -Can to be rolled for 

easy transport. 
Available in 18, 28 and 40 amp versions, each Power -Can has 
either four cigarette lighter connectors, four 4 -pin XLR connec- 
tors or two of each. 

Hrnv* 
BSG -50 

Blackburst/Sync/Tone Generator 
The BSG -50 provides an economical means for generating the 
most common RS -170A video timing signals used to operate vari- 
ous video switchers. effects generators. TBCs. VCRs, cameras and 
video edit controllers. 

6 BNC video/pulse outputs 
Now available: 6 blackburst, 4 sync. 2 subcarrier 
Each sync output individually sellable for composite sync. com- 
posite blanking, H -drive, or V -drive. 
Separate buffer for each output -maximum signal isolation 
1 KHz, 0dB sinewave audio tone output, locked to video 
Outputs can easily be configured to meet 
specific user and equipment needs. '269 

CSC -50 
Color Bar/Sync/ Tone Generator 

Generates 
full/SMPTE color 
bars, blackburst 
and composite 
sync signals. 
Built-in timer can 
automatically 
switch video out- 
put from color bars to color black alter 30 or 60 seconds. Easy 
and convenient for producing tape leaders and striping tapes 
with color bars and black. 
Front panel selection of full -field or SMPTE color bar patterns or 
colorblack (blackburst) video output. 
Includes crystal -controlled. 1KHz. OdB audio tone output. 
Outputs'. video. sync, ref frame. 1 KHz, OdB 
Audio lone switches to silence and color bars change to black 
when using 30/60 second timer 
Fully RS -170A SC/H phased and always correct 
No adjustment required.. ..__._ ....... '349 

He «.m-« 056da 

WE STOCK THE FULL LINE OF 
HORITA PRODUCTS INCLUDING: 

WO -SO - Window Dub Inserter 
TO -BO - Generator/Inserter 
TRO-S0 - Generator/Inserter/Search Speed Reader 
TRG-BOPC - Has all at the above plus RS -232 control. 
VG -150 - VITC Generator, LTC-VITC Translator 
VLT-00 - VITC-To-LTC Translator 
VLT-50PC - VITC-To-LTC Translator / RS -232 Control 
RLT-S0 - HIS (EVO-9800/9B5g)TC to LTC Translator 
TSO-BO - NTSC Test Signal Generator 
SC1,40 - Serial Control Titter"Industrial" CG, 

Time -Dale Stamp, Time Code Captioning 
SAG-ao - Safe Area, Convergence Pattern and 

Oscilloscope Llne Trigger and Generator 

OUICK 
DIAL 

74 Canon 
IF+ Series 1/2 -inch and 2/3 -inch Zoom Lenses 

Canon's IF+ family of lenses are engineered to meet the needs of the next generation of broadcasting 
while meeting the standards of today. Besides having the widest wide angle lens available. the 

IF+ lens serles have wirer angles at shorter M.O.D. (Minimum Object Distance), provide 
higher MTF performance and incorporate Hi -UD glass for reduced chromatic aberration. In 

addition to superb optic', 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 
A next generation internal mousing lens with the shortest MOD and 

widest angle of any standard lens, the J15aX8B IRS/IAS is a stan- 

dard ENG lens that lets you shoot in tight or restricted areas at the 

closest mimimum object distance ever possible and capture more 

of the subject. It Incorpo'ales all the great features of IF+lenses 

including a built-in 2X extender, high MTF performance, Hi -UD 

glass, square lens hood and Canon's "Ergonomic Grip". 

J20ax8B IRS/IAS 
Excellent for ENG, sports and production. the J20aX8B IRS/IAS 

lets you squeeze in shots from 8mm and still take you all the way 

out to 320mm with its built-in extender. Incorporates all IF+ fea- 

tures. plus is the only lens (besides the J9aX5.28 IRS/IAS) with 

aVari-Polar lens hood, enabling rotation of attached filters. 

apatiaucr 

anfoiLauer 
Logic Series DIGITAL Gold Mount Batteries 

The Logic Series DIGITAL batteries are acknowledged to be the most advanced in the 

rechargeable battery industry. In addition to the comprehensive sensors integral to all 

Logic Series batteries, each DIGITAL battery has a built-in microprocessor that communi- 
cates directly with Anton/Bauer InterActive chargers, creating significant new benchmarks 
for reliability, performance, 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 cameramen: a reliable and accurate indication of remaining 
battery power. 

DIGITAL PRO PACS 
The Digital Pro Pac is the ultimate professional video battery 
and is recommended for .dl applications. The premium heavy 
duty Digital Pro Pac cell in designed to deliver long life and 
high performance even under high current loads and adverse 
conditions. The size and weight of the Digital Pro Pac creates 
perfect shoulder balance with all cameras/camcorders. 

DIGITAL PRO PAC 14 LOGIC SERIES NICAD BATTERY 
14.4v 60 Watt Hours. 5 1/8 lbs. Run time: 2 hours @ 27 
watts, 3 hrs. ® 18 watts 

DIGITAL PRO PAC 13 LOGIC SERIES NICAD BATTERY 

13.2v 55 Watt Hours. 4 3/4 lbs. Run time: 2 hours ®25 
watts. 3 hours Ee 17 wens 

GOLD MOUNT BATTERIES 
Logic Series Gold Mount batteries are identical to the respective 
DIGITAL versions with respect to size. weight. capacity. IMPAC 

case construction, and application. They are similarly equipped 
with micro -code logic circuits and comprehensive ACS sensors 
They do not include DIGITAL microprocessor features such as the 
integral diagnostic program "Fuel Computer". LCD/LED display 
and InterActive viewfinder fuel gauge circuit. 

PRO PAC 14 NICAD BATTERY (14.4v 60 Watt Hours) 
PRO PAC 13 NICAD BATTERY (13.2 v 55 Watt Hours) 

TRIMPAC 14 NICAD BATTERY (14.4v 40 Watt Hours) 
TRIMPAC 13 NICAD BATTERY (13.2 v 36 Watt Hours) 
COMPAC 14 NICAD BATTERY (14.4v 40 Watt Hours) 

COMPAC 13 NICAD BATTERY (13.2v 36 Watt Hours) 

InterActive 2000 Power/Chargers 
A new generation of porteble power systems, the InterActive 2000 Power/Charger series was designed from the ground up to 
offer unprecedented flexibility and economic expansion capabilities. Fully compatible with all current and future Gold Mount batter- 
ies, the InterActive 2000 Power/Chargers deliver all the advancements and proven reliability of interactive charging plus the ability 
to power a camera from AC mains. They also otter a.unique. totally modular design that allows economical expansion to meet 
future needs. Starting with a base model, upgrades can be easily added at any lime. With an unparalled combination o1 value and 
features, the InterActive 2000 Power/Charger system redefines the standard of power for video applications. 

Standard Features on all InterActive 2000 Power/Chargers 
Two or four position modlds each with the full complement o1 

InterActive technologies (see previous page) including: 
Automatic balance and re(dvenation, Lifesaver Maintenance, 
Cold battery safety and Power Loss Memory modes. 
They have a slim, lightweight design for easy portability. The 

2702 and 2401 Quad Power/Chargers fit easily in a notebook 
computer carrying case and the 2701 and 2401 Dual 
Power/Chargers weigh just 2.3 pounds. Plus, they include power 
supplies, so you can leave your AC supply behind! 
Built in regulated DC power supply output powers cameras from 
AC mains worldwide. Wide range (90-260 volts AC, 50/60 Hz) 
input automatically adapts to any worldwide source. 
Standard serial output for printer and PC interface. 

Two power choices for optimized performance and economy. 
LCD automatically displays critical battery and charger data. 
Expanded communications with Digital Batteries and new charg- 
ing protocols improve charge times and performance. 
Modular design allows addition or upgrades after purchase: 

-A charge position expansion port allows the addition of expan- 
sion charge modules to increase charge capability to four. six or 
eight batteries, including NP and BP -90 types. 

- Optional Diagnostic/discharge module featuring automatic cali- 
bration of digital batteries is available for each model. (stan- 
dard on Quad 2702) 

- Power supply upgrade allows 40 Watt (2400 series) to be 

upgraded to 70 Watt (2700 series) capability. 

QUAD 2702/2401 
Four -Position Power/Chargers 
The 2401 and 2702 are the lightest (and slimmest) full featured four position 
chargers ever available. Designed for the rigors of professional use, they can 
fast charge four Gold Mount batteries and can be expanded to charge up to 
eight They also power any camera/camcorders from any AC main: all in a pack- 
age the size of a notebook computer and weighing a mere 4 lbs (1.8 kg.)! The 0L 
40 watt (upgradeable to 70 watts) 2401 will charge ProPac batteries in two 
hours and TrimPac batteries in one hour. Add the Diagnostic/Discharge module and 

a 
the QUAD 2401 becomes ar all purpose power and test system with its standard LCD 

providing instant access to tottery status. The 70 watt QUAD 2702 bundles the complete 
package of all the Power/Charger features in the ultimate professional power system. 

Dual 2702/2401 
Two -Position Power/Chargers 

The DUAL 2701 (70 watt) and 2401 (40 watt) are sleek. rugged and economical two 
position Power/Chargers that have all the features of Anton/Bauer InterActive 2000 
technology including DC camera output and an LCD display that shows the status of 
each battery as well as the internal battery data communicated from Digital Batteries. 
The high performance DUAL 2701 will charge any Gold Mount battery in one hour, 
the DUAL 2401 charges ProPac batteries in two hours and Trlmpees in one. Their 
compact, lightweight package design makes them the ultimate travel Power/Chargers. 
They can also be upgraded with the Diagnostic/Discharge Module and/or with the 
Expansion Charge Modules to charge up to six batteries of any type. 

PROFESSIONAL VIDEO TAPE 

I 

Professional Grade VHS 

PG -30...........2.29 PG -60.......2.49 PG -120 2.69 

Superior Grade Double Coated VHS 

SG -30...........3.39 SG -60. _.__.3.99 SG -120 _........4.49 

H4715 S -VHS Double Coated 
ST -30 6.99 ST -60 ..__...7.49 ST -120............7.99 

M221 Hi 8 Double Coated 
Metal Particles Metal Evaporated 

P630HMP 4.99 E630HME 8.39 
P660HMP..__._...... 6.49 E660HME....._ .............10.49 
P6120HMP ..............8.49 E6120HME. __ ............13.99 

M321 SP Metal Betacam (Box) 

055 ..............................17.95 1OS ...................18.49 
205 .......................__._19.95 305...........................22.95 
60L ...............31.95 VOL _.... 49.95 

maxell 
P/I PLUS Expitaxlal VHS 

T-30 Plus 1.69 T-60 Plus .....1.99 T-90 Plus ....2.09 
T-120 Plus _._.. _....2.19 T-160 Plus ........ .....2.69 

HOX-PLUS Expitaxlal VHS (Bes) 
HGXT-60 Plus 2.69 HGXT-120 Plus 2.99 
HGXT-160 Plus _.... _._ _......._._._._._._....... 3.99 

BQ Broadcast Quality Expitaxlal VHS (Box) 

T-3090 5.49 T-60 BO___. 6.19 T-120 BO 7.39 

BQ Certified Professional S -VHS (In Box) 

ST -31 B0_._......._.... ._.7.19 ST -62 BD. _ .. .............8.09 
ST -126 60._ ................9.39 ST -182 SO..___.._..__...14.99 

Betacam SP 

BSMSP._._.15.75 81 OMSP_... 17.75 B20MSP...._..19.75 
B30MSP.....20.50 B60MLSP 29.75 890MLSP.,....46.49 

SONY 
HI.B Professional Metal Video Cassettes 

P6-30 HMPX_......__.. 4.59 P6.30 HMEX _.._........_._.7.99 
P6-60 HMPX...... .__...e.59 P6-60 HMEX....__..........11,49 
P6-120HMPX_..._.......8.89 P6-120HMEX ___.._..._.15.49 

Hi -8 Metal Evaporated Editor )HMEAD) 

E6-30 HMEAD _.,_...._.10.49 E6-60 HMEAD _. .....14.89 
E6-120 HMEAD ............._... _...... _._.__._ _. 20.19 

PR Series Professional Grade VHS 

T-30PR..... .. 2.39 T-60PR.. ....2.59 T-120PR _.. _...2.79 

PM Serles Premier Grade Professional VHS 

T-3OPM .....3.49 T-60PM... . 3.99 T-120PM ._...4.79 

BA Series Premier HI-Grade Broadcast VHS (In Box) 
T -30BÁ ... ... 3.59 T.60BA _... 3.99 T -t 20BÁ _.. .4.79 

Mg Master Quality S -VHS (In Box) 

MOST -60. 7.99 MOST -120 .....................8.39 

BRS 3/4" U-matfc Broadcast Standard (In Box) 
KCS -10 BPS (mini) ....8.29 KCS -20 BRS imim!. _....8.99 
KCA-10 ERS..._.. 8.19 KCA-20 BRS _..._ ........8.69 
KCA-30 BRS 9.69 KCA-60 BRS...._._._... 13.39 

XBR 3/4" U-matic Broadcast Master On Box) 
KCS -10 XBR (mini) _.....8.79 KCS -20 XBR (mini) .... 10.19 
KCA-10 XBR. 9.29 KCA-20 013R 10.69 
KCA-30 XBR....._.......11.99 KCA-60 XBR 15.69 

KSP 3/4" Umatic SP Broadcast (In Box) 
KSP-S10 (misil. _.. 9.59 KSP-S20 (mini) 11.09 
KSP-10.....__.____.. 10.09 KSP-20 11.59 
KSP-30 ........................12.99 KSP-60 16.99 

BCT Metal Betacam SP Broadcast Master (Box) 
BCT-5M (small) ___.._.14.99 BCT-10M (small) ....,..,, 15.99 
BCT-20M (small) _.. . 17.99 BCT-30M (small) .......,, 18.99 
BCT-30ML .............._. 21.49 BCT-60ML....._......._._ 27.99 
BCT-90M L ............. _. _..... 41.99 

BCT Metal Professional Series 
18.95 UVW 60MLA _. _. 24.99 

_.._. .. 39.95 
UVW 30MLA 
UVW 90MLA 

Quick -Draw 
Professional 

FOR CAMCORDERS OR 
STAND ALONE CAMERAS 

Designed for working from the back of 

a van or the trunk of your car The 
top loading case has a wide open 
fold back top that stays neatly out 
of the way. It's fighter and more 
compact than shipping cases thug 

saving valuable storage space. 
With other equipment crowded 
around it the sturdy built-in frame provides added protection. 
Heavy duty shoulder strap & comfortable leather hand grip. 
Carry it in crowds - crush proof aluminum guard protects viewfinder. 
Fits into back seat and fastens securely with seat belt. 
Holds camera with onboard battery attached. 
Lid closes with Velcro for quick -opening or secure with lull -length zippers. 

Dual purpose rear pouch is an expandable battery chamber or all- 
purpose pocket. Two trim exterior pockets and clip board pocket. 

ALL ORDERS SHIPPED WITHIN 24 HOURS 

Circle (58) on Free Info Card 
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"THE PROFESSIONAL'S SOURCE . 

PHOTO - VIDEO - PRO AUDIO 

FOR ORDERS CALL: OR FAX (24 HOURS): 

800-947-9928 800-947-9003 
212-444-5028 212-444-5001 

ALL ORDERS SHIPPED 
WITHIN 24 HOURS 

OVERNIGHT SERVICE AVAILABLE 

On the Web: http://www.bhphotovideo.com 

QUICK 
DIAL - 
731 DIGITAL 

PROCESSING SYSTEMS INC. 

PVR-2500 'Perception' 
Digital Video Recorder 

The Heart of an Advanced Digital Audio/Video Workstation 
The PVR-2500 offers powerful features for awesome animation, morphing and roto- 
scoping capabilities. With features like 720 x 480 resolution, 10 -bit 2e oversampled 
video encoding, better than D1 scaling, component and S -Video outputs, multi- 
processor support and integrated FAST SCSI -2 controller. it empowers your computer 
to rival the finest professional production studios. 

The PVR-2500 is a full-length PCI card with a FAST SCSI -2 con- Video output section utilizes 10 -bit 2x oversampled encoding 
troller which connects to one or up to seven dedicated hard drl- and provides broadcast quality CCIR-601 720 x 480) resolution. 
ves. Because the SCSI controller is integrated with the PVR- Dynamic range is in excess of D1 scaling so images are brighter, 
2500. video data never has to go over the PCI bus during play- have more color and greater spatial resolution than ever before. 
back. This avoids the bottlenecks found in systems which use Component, composite and S -Video outputs are provided via the 
the computer's hard drive for video storage. included breakout cables. 

Perception gets animations out of your computer fast and easy. Also control AVG protocol VCRs for video acquisition. VCR -like 
Its exclusive multi -format virtual file system ensures complete controls on the Perception's GUI simplifies the task of batch dig - 
integration with your Windows NT applications. Any acquired Itizing and recording. In this mode, the PVR-2500 can read 
video or computer generated Perception video clips appear simul- SMPTE time code from the source deck. 
taneously in many different file formats including TARGA, SGI. Can be used with any Windows NT compatible sound card while 
IMP and IFF Perception is compatible with Lightwave 3D, synchronization of audio and video is maintained by the PVR 
Autodesk 3D Studio Max, Crystal Graphics TOPAS 5.1 PRO, software. Captured audio is stored on the computer's system 
Microsoft Softlmage. Elastic Reality and others. hard drive. not on the dedicated drives. This approach provides 
Runs under Windows NT 3.5 on computers with Pentium, DEC maximum flexibility for manipulating audio and video during 
Alpha or MIPS processors. Perception's software utilizes NT's editing. 
native support for multitasking and multiple processors, allow- Can be used with third party editing software such as Adobe 
ing use with the most powerful computers. Premier or in:sync Speed Razor MACH III. In fact, a system 
Perception performs real-time interpolation of 30 fps video to 24 equipped with the PVR-2500 , AD -2500 capture card, a sound 
fps film rates or vica versa. This means that it is also at home on card. editing software 8 one or more SCSI drives becomes a non - 
the Hollywood movie set as well. linear editor of unparalled performance - at an unbeatable price. 

AD -2500 Component Video Capture Card 
Coupled with the AD -2500 live video capture daughter card, the 

PVR-2500 becomes a broadcast -quality digital disk recorder. It deliv- 
ers unsurpassed picture quality and storage capacity is limited only 
by the size/number of attached SCSI hard drives. 

Has component, composite and S -Video inputs for real-time 
recording. Captured video can also be exported as sequential 
RGB files for rotoscoping and other compositing applications 
Incorporates a sophisticated automatic entropy prediction circuit 
that analyzes the content of incoming video and dynamically cal- 
culates the optimum amount of compression on a field -by -field 
basis-even during real-time recording. You also have complete 
manual control over compression level/quality settings. 

FX2500 Perception Effects Accelerator 
The FX-2500 significantly reduces the time required to render com- 
plex non-linear transitions. Although it doesn't deliver real-time 
transitions, it significantly improves the productivity of non-linear 
editing systems by dramatically speeding up the rendering brae for 
many effects and transitions. 

A stand-alone PVR-2500 provides real-time cuts between video 
clips, but other transitions .such as dissolves and wipes, substantial 
delay can occur. A 30 frame dissolve can take minutes to render, even 

with the fastest PC. because the host CPU processes source frames on 

a pixel -by -pixel basis. The Perception FX reduces the waiting to time 
to under 10 seconds, 

DAR -2500 Digital MV Recorder 
Featuring comprehensive audio post -production capabilities, the 
A4V (Audio for Video) board provides perfect video/audio synchro- 
nization when used with the PVR-2500. A full-length PCI card, the 
A4V's input and output connections are made via the supplied 
breakout cables while digital audio is stored on the system hard 
drive. And to ensure compatibility with third -party audio editing 
software. it plays and records standard uncompressed WAV files. It 

can also be controlled directly by video editing software like 
in:sync's Speed Razor Mach III. 

Non-linear, non-destructive audio editing. No waiting for edits 
to compile. 
True audio scrub. 

Simultaneous record/playback. Play up to three stereo tracks 
while recording one stereo track. 

Mix four stereo source tracks down to two output channels in 
real-time. 
Four -band Parametric EQ for each channel (assignable by 

stereo pair). 

Real-time reverb and compressor/limiter. Additional effects can 
be easily added via software upgrades. 

Built-in LTC/ VITC time code generator/reader/inserter lets you 
create window dubs with time code information superimposed 
over composite or S -video signals. 

Unlimited audio editing capabilities with third party software. 

NEW. 

TRUEVISION 
TARGA2000 
DTX/RTX 

The TARGA 2000 DTX (data throughput enhanced) is a next generation 
digital video solution that delivers unmatched price/performance on the desk- 
top, as wee as offering a secure, flexible upgrade path to real-time digital video 
effects. The 2000 DTX offers an open systems architecture and an industry 
best data rate of up to 12 MB/second to deliver the most pristine video quali- 
ty available on the desktop today - at any price. A single codec configura- 
tion of the award -winning TARGA 2000 RTX, the 2000 DTX is a perfect mate 

for professional non-linear editing. compositing, animation, and 3D applica- 
tions. 

Motion-JPEG codec. DVR architecture delivers near lossless 
quality video Supports data rates up to 12MB/second (400 
KB/frame NTSC) 

CCIR 601 720 x 486 NTSC and 720 a 576 PAL resolution sup- 
port. Square pixel 640 x 480, 648 x 486 NTSC or 768 a 576 PAL 

resolution support 
Synchronized audio and video in hardware 

Balanced CD and DAT quality audio via XLR connectors with 
optional Breakout Box The box can be utilized as a desktop 
device or rack mounted in a standard 19' rack. 

Drives both RGB and NTSC/PAL monitors simultaneously 
On -board acceleration up to 600% of 19 popular Adobe 
Premiere transitions 
Cross platform support for Mac OT and Windows NT 

Video -for -Windows native file formats 
Supports component YUV, RGB. S -Video and composite input 
and output 
For those that will come to need non-linear NB roll editing capa- 

bility, there is also an upgrade path to the real-time effects pro- 
cessing .of the TARGA 2000 RTX. 

The TARGA 2000 RTX brings real-time processing and the highest I/O throughput to the desktop. It delivers real-time OVE, 

broadcast quality video, and professional I/O connections with support for industry standard video file formats under MacWindows NT 

operating systems. The system is designed to meet the needs of video professionals who are looking for an open -system solution for 
non-linear editing and desktop multimedia production. 

Processes digital video effects such as wipes, fades 

and dissolves in real-time. These common transition 
effects now require long render times using the host 

CPU for many computer -intensive tasks. On the RTX, 

these frames are created in real-time at full quality. 
Once frames are created by the RTX. they can be 

instantly output to tape at the high quality level 

demanded in professional broadcast applications- full 
motion 60 field NTSC and 50 field PAL broadcast quali- 
ty video (300 KB/frame ). Supports CCIR 601 as well 
as square pixel resolutions. 

Fully video -for -windows and OuickTime native. so all your current 
authoring applications supporting these standards will fly with TARGA. 

Drives both the video monitor and the RGB screen up to 21 inches at 

24 -bit color and supports full -motion previewing on both RGB and 

video displays for optimal video editing. 
Designed for easy integration into broadcast and post -production 
facilities, the 2000 RTX includes a breakout box which can be rack 

mounted or used as a stand alone device on the desktop. The box 

allows easy connection to Composite, S -Video or Component 
input/outputs as well as XLR balanced audio, genlock and alpha 

channel connections. 

////FRET The Art of Digital Video 

Video Machine 
Video Machine is an edit controller for NB roll, AM rob and audio/ video split 
editing. It controls any VCR with Control -L or Panasonic 5 -pin edit protocol. 
With optional interface it provides RS-232/RS-422 machine control as well. 
Controls 3 VCRs with no other hardware. It also features EDL export, alpha 
wipes, test pattern generator, Editing Panel, and more than 400 digital effects. 

Bundled VM -Studio software uses a graphical timeline interface for editing. 
You can work with all available material at the same time, and all objects In 

the timeline can be edited and moved to any position, any time. 
During previews and recording uses time code (VITC, RC, Control Track) to 
accurately cue the VCRs to the In/out points of individual clips. Graphics, titles, 
and effects are automatically inserted at the point specified. 

Over 400 digital video effects (dissolves, wipes, tumbles, 
flips, picture -in -picture, fly -ins, fly -outs, zoom etc). With 
the DVE Editor, create an unlimited number of 2D effects. 
All effects are performed in real time. 
Supports composite and S -Video signals in PAL and NTSC. 

Up to six video inputs (two of which are controllable) can be 

connected, and any two can be assigned to the two video 
channels. Video standards can be mixed in real time. 

i . ; -- 
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VM-Titler lets you create titles, logos and graphics in 

Windows application such as Corel DRAW or Photoshop. 
Use any font, size and color. Graphics produced in standard 
word processing or graphics applications are imported via 

the VM -Titter software module. Scanned pictures or images 
can even be imported from Photo CDs. Titles and graphics 
can be manipulated with any of the effects available. 
Functions such as scroll and crawl titling are off and run- 

Two integrated frame synchronizers eliminate the need for ning within a matter of seconds. Has complex filters for 
TBC5 (Time Base Correctors). Also provides two 32 -bit anti -flickering. scaling etc. Produces text without "stair- 
framestores and a built-in background color generator. stepped" effects. 

VIDEO MACHINE + DPR = HYBRID EDITING 
Linear and Non -Linear Editing in a Single System for Maximum Flexibility 

Video Machine with DPR (Digital Player/Recorder) is the only system which offers real-time mixing of analog and digital 
sources. Video Machine with DPR integrates two complete editing systems under one interface, thus ensuring the optimum 
balance of cost, performance, training, and maintenance. It executes both tape- and hard disk -based edits effortlessly, and 
it's simply a matter of preference whether you work in analog or digital, or both - all on the same system Only the FAST 

hybrid system gives you the best of both worlds. Instead of being stuck with an inflexible system, you can select your 
method to suit your circumstances For example, viewing and logging your tape footage can be tedious enough without 
having to face the next step. But imagine instructing the system to copy selected scenes onto the hard disk, while you take 
a coffee break. When you come back, you're ready to enjoy the creative freedom of non-linear. And once the creative deci- 
sions are made, you can either have the system perform the on-line edit for you, from tape or hard disk, or you can choose 
to go with an EDL export. No other system gives you this much flexibility. 

DPR (Digital Player/Recorder: 
With DPR Video Machine becomes a state-of-the-art digital 
editing system. In addition DPR executes effects and transi- 
tions in real time. True M-JPEG compression enables every 
frame or field to be accessed individually. 
Compresses and decompresses video (software -selectable) 
from 200:1 to 2:1. At 2:1 DPR delivers broadcast, on-line 
quality allowing for mastering directly from the hard disk. 

Video Machine system treats the DPR just like any other 
'normal' video source. The DPR is enabled by a single 
mouse -click in the VM -Studio software. The edit suite 
instantly converts to nonlinear and allows you for example, 
to execute an offline edit in real time. A second click 
changes the editing suite back to analog. You can now edit 
the project using tape source material from your VCRs. 
Whether working on- or off-line, linear or non-linear-all 
four editing modes are available on one complete system. 

Integrated digital eight -channel mixer allows audio to be 

edited in real time in standard WAVE format. The audio is 

synced to video and recorded in full 16 -bit, 48 kHz sam- 
pling. It is easy to split the digital audio and video signals, 
and the waveform display helps to precisely position edits. 
All eight online tracks can be monitored simultaneously. 
DPR is an ideal solution for animation. It offers broadcast 
quality while reducing recording time to a fraction of what is 

required with single -frame capable VCRs. Scene logging 
and batch digitizing are also automatically integrated via the 

connection of the edit control functions of Video Machine. 
Video Machine Is based on an open architecture design and 

is almost infinitely expandable as far as storage. Up to 29 

hard disks can be daisy -chained directly to the DPR. Using 

9 GB drives. up to 260 GB is available on the system - 

enough for 15 hours of 5:1 or 300 hours of 100:1 video. 

OPTIONAL ACCESSORIES: 
Video Machine is designed to interface perfectly with traditional broadcast equipment. These rack -mountable accessories 
integrate Video Machine into a professional video studio environment. 

Studio Control (SC) : 

Connects video, audio, sync, machine control and TC 

cables from VCRs to Video Machine. With built-in LTC 

reader/generator, additional preview outputs, balanced 
XLR audio and reference in/out, the SC Box offers a 

simple way to interface with studio equipment. 
YUV Interface: 
19 -inch terminal box connects to the internal VUV board. 
Enhanced analog bandwidth, 2X oversampling and a bal- 
anced signal filter guarantee excellent quality. Included 
calibration software lets you adjust volume and timing. 
Digital signal passes directly without generation loss. 

GPI Box : 

The GPI box provides control of external DAT recorders, 
CD players, video mixers and effect generators. As a mas- 
ter, Video Machine can sync control of up to four devices 
with pulse signals and has tally support for live cameras. 
In slave mode. Video Machine serves as the player for 
titles, graphics and digital video effects. 

Jog/Shuttle Wheel: 
An alternative to the mouse and keyboard, the physical 
Jog/Shuttle wheel offers a bette "feel" far the edit and 
during preview. 

ANTEX 
ELECTRONICS 

StudioCard 
4 -Channel Digital Audio Card for Windows 

The next generation in digital audio for the desktop. StudioCanU is a premium -quality digital audio adapter with advanced fea- 

tures, studio -quality specs and professional connections. Unmatched in quality, flexibility and expandability, it features 4 tracks 
of audio sound and real-time digital mixing capability,making it the ideal board for musicians who want digital multitracking 
and mixing on their PC, or producers looking for a versatile board for post -production digital audio editing and uncorrlpro- 
mised audio quality. StudioCard is Windows 95' plug and play compatible plus includes drivers for Windows NT as well. 

Key to StudioCard's amazing sound is the marriage of a low Compatible with film, video or MIDI. StudioCard otters syn- 
noise analog I/O section and high quality ND and D/A con- chronization via SMPTE, MTC, word and pixel clocks, and 

verters. A PCI -based 32 -bit memory mapped board, it deliv- composite video. Plus, the StudigCard not only reads 

ers less than 0.003% total harmonic distortion and 92dB SMPTE timecode, but generates it as well. 
dynamic range. Plus, a PLL-based sample clock generator 
that can be locked to an assortment of clock sources. Unique to the Antex design is StudioCard's multiple adapter 
Incorporates a programmable 32 -bd 40 MHz DSP and pro capability. This means you can install multiple StudioCards 
connections like 4 independent balanced analog I/00 in a single computer for up to t6 -track recording. Start 
(+4dBu or -10 ABV) and AES/EBU or S/PDIF digital I/0. It with one StudioCard today - add more StudioCards tomor- 
also offers a MIDI port with deep buffers and time stamp- row. Also included is an on -board SPx expansion connector 
ing. No matter which type of equipment you have for plugging in optional daughtercards for compression or 
StudioCard will integrate into standard studio environments. enhanced DSP operations. 

Minimum Shipping USA (Except AK & HI) $7.00, up to 3 lbs. Add 606 for each additional lb. For ins. add 406 per $100. 0 1997 BSH Photo - Video. Prices are valid subject to supplier prices. Not responsible for typographical errors. 

www.americanradiohistory.com
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TO INQUIRE ABOUT YOUR ORDER: 
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SYSTEMS, INC. 

StudioFrame Modular Video Processing System 
The Nova StudioFrame Series is a modular, flexible, digital/analog 
signal processing system. It is designed to efficiently and effec- 
tively combine a wide variety of Individual function (or processor) 
boards such as A -D and D -A converters, video signal encoders 
and decoders, audio and video distribution amplifiers and trame 
synchronizers into more complex function groups, all in one 
equipment mainframe. The scalable nature of the StudioFrame 
design allows it to be easily reconfigured and/or upgraded as 
today's video standards and requirements continue to evolve. The 
system is based on two rackmount frame models (the SF -3 and 
SF -1) allowing up to thirteen front loading processor boards and 
thirteen rear mounted passive interface cards to be accommodat- 
ed in a single chassis. Both the StudioFrame SF -1 and SF -3 chas- 
sis are designed to meet the most stringent broadcast require- 
ments. The SF -3 is a thirteen slot. 3RU chassis while the SF -1 is a 

4 slot, 1 RU chassis. All studio cards as well as the two chassis' 
are backed by a two year warranty on parts and labor with guaran- 
teed 24 -hour turnaround service. The units are ruggedly con - 

strutted to endure studio rackmount, 
production van and OB (Outside 
Broadcast) mobile applications. 
A universal power supply 
operates at either 110 or 240 
VAC, 50/60 cycle. DC opera- 
tion is optionally available as 
is a redundant supply with 
automatic switchover. 
Dual exhaust fans main- 
tain proper airflow and cording. 
'Hot swappable front card 
loading allows power -on 

removal/insertion of individual processing modules without dis- 
turbing others in the system. All cabling can remain in place while 
you service any module. An intelligent "centerplane' provides 
power, sync, timing and data distribution, facilitating expansion to 
more complex, more cost-effective signal processing functions. 

NovaASD/NovaSDA 
Analog to Serial Digital & Serial Digital to Analog Converters 
Components of the Nova StudioFrame series, the NovaASD and the NovaSDA incorporate the latest digital 
video processing techniques for high speed A -D and D -A signal conversion. They are designed to meet 
the most stringent broadcast requirements and their "hot swappable" front card loading facilitates ser- 
vicing without disturbing other cards in the system. The NovaASD is ideal for for Interfacing ana- 
log signals with digital video formats and the NovaSDA for interfacing serial digital signals with 
existing analog video systems as well as for signal monitoring applications. 

SDA-1 Serial Digital Component 
to Analog Component Converter 

SMPTE 259M 4:2:2: Serial Digital 
Component (D1) input, 
Equalized and reclocked serial digital 
component output 
Analog component video (V, R-V, B - 

VOUS), RGB or RGB/S outputs 
10 -bit D/A converters 
Output level control 
NTSC and PAL compatible 

ASD-1 Analog Component to Serial 
Digital Component Converter 
Analog component video (Y, R -Y, B- 

Y/YUV), RGB or RGB/S Input 
Dual SMPTE 259M 4:2:2 Serial Digital 
Component (D1) outputs 
10 -bit D/A converters 
Picture positioning control 
NTSC and PAL compatible 

SDA-2 Serial Digital Component to 
Composite and S -Video Converter 

SMPTE 259M 4:2:2: Serial Digital 
Component (D1) input, 
Equalized and reclocked serial digital 
component output 
Dual composite 8 dual S -Video outputs 
Color bar output selectable 
10 -bit D/A converters 
Output level control 
NTSC and PAL compatible 

ASD-2 Analog Composite and 
S -Video to Serial Digital 
Component Converter 
Analog composite and S -Video input 
Dual SMPTE 259M 4:2:2 Serial Digital 
Component (D1) outputs 
10 -bit D/A converters 
NTSC and PAL compatible 

SDA-3 
Serial Digital 
Composite to 
Analog Video 
Converter 

SMPTE 259M Serial Digital Composite 
(D2,D3) input, 
Equalized and reclocked serial digital 
composite output 
Four analog composite video outputs 
Color bar output selectable 10 -bit D/A converters 

ASD-3 Analog Composite to Serial 
Digital Composite Converter 

Analog composite video input 
Dual SMPTE 259M 4:2:2 Serial Digital 
Composte (D2/D3) outputs 
10 -bit 0/A converters 
Input gain adjustment 

NovAMNR Median Noise Reducer 
The NovaMNR is a StudioFrame card that eliminates impulse and transmission noise, cleans up satellite, microwave and fiber feeds and 
fills in CODEC and time -based corrected videotape dropouts. It features full bandwidth, uncompressed 10 -bit digital processing for ulti- 
mate video transparency as well as analog composite inputs and outputs. 

Eliminates "sparklies", those black and white dots that sometimes appear on remote Control's are accessible locally or 
video feeds. The NovaMNR incorporates a proprietary adaptive three-dimensional medi- remotely A three position threshold 
an filter that analyzes pixels from several fields of video and replaces the impulse noise switch (off/low/high) adjusts system 
with uncontaminated, clean video. noise sensitivity wILle a bypass/operate 
Universal drop -out compensation replaces missing video information, whether it is switch is also included. Both switches 
from a time -base -corrected VCR source or the decoded output of a CODEO feed. The are remoteable via RJ-11 jack. 

NovaMNR effectively fills in drop -outs with replacement video from the surrounding ADO available in PA_ and PAL -M ver - 
pixels and previous video field. mans. 

NC -8 RGB/Component to Composite/S-Video Encoder 
The NC -B processor module is a 10 -bit digita ncoder that converts analog RG or component video input sources into Y/C and compos- 
ite video. Designed to facilitate multi -format interface requirements, the module incorporates the lasest digital video processing techniques 
along with luminance and chrominance pm -comb filtering to assure the highest quality encoding. A frame of memory is utilized to provide 
an effective zero insertion delay. 

10 -bit processing, 8 -bit D/A conversion Remote serial control 
Zero insertion delay, frame of memory Output level control 
Two composite and one S -video output. Color bar output selectable 
Analog RGB (Sync on Green or all three), RGB/Sync and YUV Designed to meet the most stringent broadcast requirements. 
(Betacam) inputs. Also available with looping Inputs. 'Hot swappable' front care loading facilitates servicing without 
Variable luminance notch filter disturbing other cards. 
V and C pre -comb filtering for maximum encoding performance Available in PAL and PAL -M versions 

NOVAROUTER Intelligent Matrix Routers 
NovaRouter is a series of serially controlled audio and video matrix 
routing switchers. These intelligent routers are available in 8x8, 
16016 and 32x32 matrices. They are capable of up to five switch- 
ing levels to support unlimited combinations of Stereo Audio. 
Composite Video, V/C Video, Component Video (Beta or MII). 
RGB/S and VGA Graphics. Audio follow video or breakaway routing 
is controlled by very intuitive computer software or optional XY 
control panels. 
The computer software and VGA display provides quick visualiza- 
tion of all crosspoints and facilitates routing operations. An unlim- 
ited number of switching configurations may be stored and recalled 
at the click of a mouse. User defined labels for all sources and des- 
tinations provide positive Identification of the matrix status. One 
computer can control several NovaRouter Systems for multiple 
studio or large presentation system applications. 
The optional, easy to use, XV control panels provide routing func- 
tions for basic systems without the use of a computer interface. All 
video, audio and audio follow video switching functions are con- 
trolled by source select and destination select switches. Changing 
and verifying the matrix configuration is simple and clear. The XV 
controls may be front panel mounted or are available as a remote 
control unit. 
Broadcast quality audio and video processing and microprocessor 
control ensure superior quality and performance. Vet, the simplici- 
ty and modular configurations of NovaRoutersrc make them eco- 
nomical for broadcast, production, cable TV, graphics, presenta- 
tion, teleconference and educational applications. 

8x8, 16x16 and 3242 switching matrices 
Stereo audio, composite video, Y/C, component video, RGB/S 
and VGA 

Up to five (5) levels of switching 
Audio follow video and audio break -away 

Serial control via intuitive computer software or optional XV 
control units 
Computer VGA monitor di::play provides quick visualization of 
all crosspoints 
Easy single "click' mouse switching control 

User labeling of sources aid destinations 
Store system configurations in memories 
Multiple locations can be controlled from one computer 
Push-button XY control options, front panel mount or remote 
control units 
Audio and video modules provide easy system upgrade 

'I VIDEONICS P 
Animated Postscript Character 

and Graphics Generator 
The most advanced character generator ever designed for video production, multimedia and 
industrial applications, PowerScript delivers the huge range of titles and graphics supported 
by PostScript display technology, plus animation, effects, transparency and color keying. It 
features two GPI inputs, anti-aliased, 17.5 ns (nanosecond) pixel resolution and 4:2:2 broad 
cast -quality video. It also offers high-speed RISC processing to provide real-time Level 2 

PostScript imaging and fast rendering-even with the most complex images. The 

PowerGcript works stand-alone or with a computer, has a built-in TBC, otters a powerful and 

Intuitive interface, and Is suitable for the desktop or can be rackmounted. 

Powerful Character Generator 
Choose from 35 built-in fonts or download PostScript fonts from 
your PC. PowerScript's high-speed RISC processor provides real- 

time PostScript imaging. 
Characters can be rotated at any angle, scaled to any size, 
stretched horizontally or vertically. 
Styles include variable bold and Italic, underline and shadow 
(drop shadow, variable displacement and opacity). Each charac- 
ter can be adjusted separately. 
Text can be positioned anywhere on the screen or automatically 
centered, vertically or horizontally .Left, right, top, bottom and 
center justification is also provided. 
Characters are automatically kerned, using the font's standard 
kerning information. Spacing is highly flexible with variable word 
and letter spacing and line spacing (leading). 

Intuitive User Interface 
Built-in real-time object -based drawing tool and text editor-no 
computer or software required. Design can be done ahead of 
time and displayed later, or can be done on the fly. 
Supplied keyboard and mouse are used with easy on -screen 
menus to place and modify graphics and text. 
Change fonts, colors, and other characters Instantly. 

Transparency and Colors 
Characters can be made transparent (0-100%) over video, other 
characters and graphics with 64 levels of transparency. 
Opaque characters can use over 4,000,000 colors ,transparent 
characters can use over 8,000. 
Different colors can be used for fill and outline (variable 
width) as well as each letter and each graphic. 

WEFZ- crut QUICK 
DIAL 
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Roll, Scrawl, Animation, Effects 
Variable speed roll, crawl and push (slide) in all directions. 
Every text object, graphic and logo can be animated. Complex 
animations include having elements follow paths, bounce, etc. 
Elements can change outline and/or fill color, transparency, posi- 
tion as they move and results are displayed in real time. 
Move individual characters in different directions: make colors 
change: flash words: make letters and words bounce: spin a let- 
ter across the screen. Use fades and wipes to transition between 
titles and video or between two pages of titles. 

Backgrounds and Graphics 
Titles can be placed on solid color, patterned or graduated back- 
grounds, or they can be genlocked to incoming video. 
Lines. squares, rectangles, ovals and circles can be created and 
placed anywhere on the screen. Each graphic object can use a 

different color, transparency, rotation. size, fill and outline. 

Imported Logos and Graphics 
Accepts most PostScript or PCX format graphics without modifi- 
cation. Imported images can be any size and can be scaled, 
skewed, and rotated when placed on screen.Transparency and 
anti-aliasing can be defined when graphic is generated. 

Expansion Capabilities 
Although PowerScript operates on its own, you can still add 
peripherals and connect to a computer or network. Two PC -card 
slots allow the addition of non-volatile flash -RAM and Ethernet 
cards. RS -232 port allows connection to desktop computers for 
added storage and downloading of fonts or graphics from a PC. 
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r LEADER 
Manufactu ing test and measurement equipment for over 40 years. Leader 

Instruments is the standard which others are measured against for reliability, 
performance, and most important-cost effectiveness. Before a product is 

brought to market, an exceptional degree of energy and effort go into its 

design. Prototypes are built and tested to withstand environmental and other 
factors far exceeding actual operating conditions. These include high humidity, 
extremes of heat, cold, shock and vibration. Manufacturing quality is built in 

every step of the way and only the finest parts are used. At each production 
run, subassemblies are separately tested before they are integrated into the fin- 
ished product, then each product is tested again. This Is why less than half of 
1% of all Leader products are ever returned for warranty repair or adjustment. 

5860C WAVEFORM MONITOR 5850C VECTORSCOPE 
A two -input waveform monitor, the 5860C features 1H, 1V, 2H, The ideal companion for the 5860C Waveform Monitor, the 
2V, 1 s/div and 2V mag time bases as well as vertical amplifier 5850C adds simultaneous side -by -side waveform and vector 
response choices of flat, IRE (low pass), chroma and DIF-STEP monitoring. Featured is an electronically -generated vector 
The latter facilitates easy checks of luminance linearity using the scale that precludes the need for fussy centering adjustments 
staircase signal. A PIX MON output jack feeds observed (A or 0) and eases phase adjustments from relatively long viewing dis - 
signals to a picture monitor, and the unit accepts an external sync tances. Provision is made for selecting the phase reference 
reference. Built-in calibrator and on -off control of the DC restorer from either A or B inputs or a separate external timing 
is also provided.. reference. 

5100 4 -Channel Component / Composite WAVEFORM 
The 5100 handles three channels of component signals, plus a fourth channel for composite signals, in mixed component / composite 
facilities. Features are overlaid and parade waveform displays. component vector displays, and automatic bow -tie or "shark fin" displays 
for timing checks. Menu -driven options select format (525/60, 625/50, and 1125/60 HDTV), full line -select, vector calibration, preset 
front -panel setups and more. On -screen readout of scan rates. line -select. preset numbers. trigger source, cursor time and volts. 

5870 Waveform/Vectorscope w/SCH and Line Select 
A two -channel WaveformNector monitor, the microprocessor -run 5870 permits overlaid waveform and vector displays, as well as over- 
laid A and B inputs for precision amplitude and timing/phase matching. Use of decoded R -Y allows relatively high -resolution DG and DP 

measurements. The 5870 adds a precision SCH measurement with on -screen numerical readout of error with an analog display of SCH 

error over field and line times. Full -raster line select is also featured with on -screen readout of selected lines, a strobe on the PIX MON 

output signal to highlight the selected line. and presets for up to nine lines for routine checks. 

5872A Combination WaveformNectorscope 
Models 5872A offers all the operating advantages of the 5870, except for the following: SCH is deleted from the 5872A (line select 
retained), making it ideal for satellite work. 

5864A Waveform Monitor 
A two -input waveform monitor that 
offers full monitoring facilities for 
cameras, VCRs and video transmis- 
sion links. The 5864A offers front 
panel selection of A or B inputs, the 
choice of 2H or 2V display with 
sweep magnification, and flat fre- 

quency response or the I insertion of an IRE filter. In 

addition. a switchable gain 
boost of X4 magnifies setup to 30 

r.- IRE units, and a dashed graticule line at 30 
units on screen facilitates easy setting of master 

pedestal. Intensity and focus are fixed and automatic for optimum 
display. Supplied with an instruction manual and DC power cable. 

5854 Vectorscope 
A dual channel compact vec- 
torscope, the 5854 provides pre- 
cision checkout of camera 
encoders and camera balance, 
as well as the means for precise 
genlock adjustments for two or 
more video sources. Front 
panel controls choose 
between A and B inputs 
for display and between A 

and 8 for decoder reference. 
Gain is fixed or variable, with front 
panel controls for gain and phase adjustments. A 

gain boost of 5X facilitates precise camera balance adjust- 
ments in the field. Supplied with a DC power cable. 

Designed for EFP and ENG (electronic field production and electronic news gathering) operations, they feature compact size. light 
weight and 12 V DC power operation. Thus full monitoring facilities can be carried Into the field and powered from NP -1 batteries, 
battery belts and vehicle power. Careful thought has been given to the reduction of operating controls to facilitate the maximum in 
monitoring options with the operating simplicity demanded in field work. 

ALL ORDERS SHIPPED WITHIN 24 HOURS 
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e GALLERY 
Can you afford to be 

off the air 
Discover VideoALERT, a PC signal monitor and response system 
that triggers an alarm when you lose video or audio. It's your low 
cost solution for Master Control, off -site, remote sites or anywhere 
you need to monitor signal activity. 

VGA graphics warn of pending problems Software triggers a GPI or dials a beeper 
Signal activity log cuts trouble -shooting time & cost Single or multi -channel operation 

DUBNER 
INTERNATIONAL, Inc. 
13 Westervelt Place Westwood, NJ 07675 
fax: 201 358-9377 http://www.dubner.com 

cA 6434 
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Matra Serial Digital Video 

INTERFACE PRODUCTS 

Serial Digital A -to -D 
and D -to -A 

NTSC/PAL Decoders/ 
Encoders 
Digital DA's 
Monitoring D/A's 
Audio embedders/ 
extractors 

Television Equipment Associates, NY 

914.763.8893 Fax: 914.763.9158 
Matthey Electronics, UK 

+44 1782 524918 Fax: +44 1782 524977 
E Mail: sales@matthey.demon.co.uk 

Circle (60) on Free Info Card 

PUT THE POWER 
OF -NU 
IN YOUR HAN 
with our HTG4 
Hand Held Test 
Generator 

SMPTE/EBU Color Bars, 

Multi -Burst, NTSC, 

Ramp & Black Burst 

16 Character ID DisplayONLY 
Small size -4.5" x 2.75" x 1.0" ( $575 
Stereo I kHz Test Tone 

12 Hours of Battery Operation 

JUST CALL I-800-9-NUCOMM 03030 

Credit Cards Accepted = VISA 

111111ï 

YCJ INC. 

MICROWAVE COMMUNICATION PRODUCTS 

101 Rilby Rd., Hackettstown, NJ 01840 
Tel: 908.852-3100 Fax: 908-813-0399 
http://wmv.nucomm.com 

Circle (61) on Free Info Card 

!'fewer Information made easy 
Audio OnLine- 

is ideal for... Concert info... Sports scores... 
Weather/ski/surf reports... 

School closings... Traffic updates... 
Voting lines... Public Service info... 

Answers 2-16 phone lines 
Hundreds of messages 
Hours of recording time 

On screen call counter 
Installs in any 386+ PC in minutes 

HENRY ENGINEERING 
503 Key Vista Drive, Sierra Madre, CA 91024 USA 
TEL (818) 355-3656 FAX (818) 355-0077 

FAX -on -Demand Doc #124 (818) 355-4210 
Internet: http://www.henryeng.com FC HENRY 

ENGINEERING 
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GALLERY 
BAF SATELLITE SPACE 

BAF Satellite Space (800) 966-3822 
Best price & service, domestic & international KU & C -Band, SNG & long-term rates 
tom (804) 221-0544 FAX (804) 221-0818 E-MAIL 2059198.mcimail.com 

SNV, ENG, EFP, Radio ENG/SNV Vehicles (800) 633-8223 
ADDRESS 314-316 Northstar Ct., Sanford FL 32771 LOCAL (407) 324-8250 
FAX (407) 324-7860 E-MAIL baf©gate.net WEB http://www.bafcom.com 

European Sales +44 1789 765 850 
ADDRESS Unit 2, Tything Park; Arden Forest Industrial Estate; Alcester, 
Warwickshire, B49 6ES UK FAX+44 1789 765 855 

-O'---0 
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FILTERS: 
Active Antialiasing 
Passive Antialiasing 
Reconstruction 
Low Pass 
Band Pass 
Video Band Limiting 
Brickwall 
HDTV Filters 
Pulse Shaping Filters 

VIDEO 
FILTERS AND 
DELAY LINES 

ISO 9001 
CERTIFIED 

DELAY LINES: 
Bandwidth to30MHz 
Fixed or 

Programmable 
Pulse Delays 
Active Delays 

STERLING TECHNOLOGY, INC. 
Phone 203-272-7728Fax 203-272-9860 

Email: patb@nai.net 

Circle (66) on Free Info Card 

Slow Motion Controllers for Demanding Sports Production 

*floe 
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All the features and functions you would expect to find on an 

S8,000 to S10,000 slow motion controller for less than 53500! 
Simple and easy to use with a small space -saving footprint. 
Powerful set-up menu-configure the slow motion controller 
for the way you work. 
Quickly and easily store and recall up to 100 cue points. 

Cue points are retained when power is turned off. 

Slow motion from -100% to +200% of play speed. 

Can he customized for your specific application. 
T -Bar or detented wheel provide fast & easy slow motion control 

PHONE: 
[818) 

252-0198 

ST300-S/Sn, Slow Motion Controller ® FAX: 
[818) 

252-0199 
Another Control 

Solution From ... 

DNF 
1N DI -Bigi ES 
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ADVERTISE IN 
The Gallery 

32,000 TV -only circulation 
Free reader service number 
Frequency discounts 
Agency discounts 

Call Jeff Utter at 800/896-9939 

professional services 
RICH BISIGNANO 
President 

East Coast Video Systems 
consultants engineers systems integrators 
52 Ralph Street 
Belleville, NJ 07109 
201.751.5655 
Fes: 201.751.8731 on line 
102466.250compuserve. com 

in time 

D.L. MARKLEY 
& Associates, Inc. 

CONSULTING ENGINEERS 
2104 West Moss Ave. 
Peoria, Illinois 61604 

(309) 673-7511 
FAX (309) 673-8128 

Member AFCCE 

Curtis Chan 
President 

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 

CHAKASSOCIATES 
Strategic Marketing Public Relations Advertising 

1307 Shadow Lane, Suite C 
P.O. Box 5509 
Fullerton, CA 92838-0509 
Phone: (714) 447-4993 
Fax: (714) 578-0284 
Pager (714) 506-1357 
em,n. c 6.nIx.nelcom.com 
CompuServe: 74ú01,27O7 

NETCOM 
STATE OF THE ART ENGINEERING 

FOR AUDIO AND VIDEO 
ENGINEERING DESIGN CAD DRAFTING SERVICES 

CABLE FABRICATION PRE -WIRED PATCH PANEL RACKS 
SYSTEM INSTALLATIONS EQUIPMENT SALES 

(201) 837-8424 
FAX: (201) 837-8384 

1465 PALISADE AVE., TEANECK, NJ 07666 

HEiM HAMETT & EDISON, INC. 
CONSULTING ENGINEERS 
RADIO AND TELEVISION 

DANE E. ERICKSEN, P.E. 

Box 280068 
San Francisco, CA 94128 
707/996-5200 707/996-5280 Fax 
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BROAD(AST PRODU(TS 

BUK 
ASSO(IATES 

JeÄ 

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 CVBS or 

RGB outputs. 10 bit DACs. Fits GVG 8500/8800 

DA frames $ 895 

t... i 
TBC-RMT - TBC Remote Control Unit 

Remote control of up to 3 TBC's. For use 

with internal TBC's on BVW, DVW, PVW, 

UVW, and BVH Beta machines or any 

machine using Sony BVR-50 controller. 

Purchased with 1, 2, or 3 modules. With 

3 modules. Now availabale for JVC 

machines - Series 22, 80, 85. $ 960 

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 

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 

-- -_ : 
. 

SPK-2 - Two Channel Audio Monitor 
Two channel audio confidence monitoring. 

Accepts both balanced and unbalanced inputs. 

Five switchable listening modes. Headphone 

output with speaker mute $650. 

fl 

classified 
FOR SALE 

* Studio Exchange * 

Burbank 
*** 

(818) 840-1351 Fax (818) 840-1354 

New and Used Video Equipment 

Audio/Video Dealer 
Starring 

Panasonic & Sony 
CALL NOW FOR CURRENT 

SPECIALS 

BUY, SELL, TRADE & CONSIGN 

816 N. Victory Blvd. 
Burbank, CA 91502 

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 

Model 191 
Fiber Optic Video Link 

Celebrating our 10th anniversary. 

Meets RS250C short -haul requirements. 

Link performance certified with VM700A. 

Singlemode laser video link at $1400/ pair. 

In US and Canada call: 1 -800 -DATA -LEE 

Lee Data Communications 
2501 Technology Dr., Hayward, CA 94545 

ANTENNA STRUCTURE 
REGISTRATION SIGNS 

F C.0 ANTENNA 

STRUCTURE REGISTRATION 

1234567. 

Mall us your F.C.C. 
Registration number 

12"X18" Sign $75.00 

610-458-8418 
Call for information Voice or Fax 

ID -ER Antenna Products 
Thomas Moyer 22 Bryan Wynd Glenmoore. PA 

19343 

UHF TRANSMITTER Harris TVE -60S Channel 18. 
Complete transmitter with upgraded Visual Exciter, 
S Tube modification, Variable Coupler, and Mod 
Anode Pulser. Spare parts include magnet assem- 
bly, GE Voltage Regulator and Dielectric transfer 
switch, 6 1/8", 75 ohm, 4 port. Available now. Con- 
tact Bill Welty, KSCI-TV, 12401 W. Olympic Blvd., 
Los Angeles, CA 90064. (310) 442-2303. 

LINEAR KEYER MODIFICATION for video produc- 
tion switchers. Convert your switcher and handle 
transparancies and glows through the entire range 
of your Character Generator. The modification is a 

precision preset linear key processor. Make the 
most of your CG, DVE or Paint System. $795.00 
Please call L&L Creative at 770/918-1886 or Fax 
770/918-1885. 

FACTORY NEW EQUIPMENT AT WHOLESALE! All 
items sealed new with warranty! Bogen-Cartoni- 
DPS-Extron-Frezzolini-Fuji-IDX-Leightronix- 
Mackie-Maxell-Panasonic-Ramsa-Ross-Shure- 
Tascam-Technics-Videonics. Advanced Video Sys- 
tems 800-233-2430. 

EQUIPMENT WANTED 

WANTED: USED VIDEO EQUIPMENT Systems or 
components. PRO VIDEO & FILM EQUIPMENT 
GROUP: the largest USED equipment dealer in the 
U.S.A. (972)869-0011. 

SERVICES 

FULL-TIME TRANSPONDER SPACE 

AVAILABLE ON CABLE SATELLITE 

located in the premiere cable neighborhood on SATCOM C-3 

at 131 W, using General Instruments DigiCipher II (MPEG- 

2) video compression system. Your network could be seen 

using the new digital settop technology, improving your 

network's chance of cable carriage. In addition to 

transponder space, unlinking, playback, editing, and 

duplication services are also available from our new digital 

uplink facility located in Englewood, CO. 

Call Doug Greene @ 303-784-8809 or 

E-Mail at dougreene@aol.com 

HELP WANTED 

CUSTOMER SERVICE MANAGER A well established 
and internationally respected manufacturer of tele- 
vision broadcast equipment is seeking an experi- 
enced professional to manage its nationwide Cus- 
tomer Service Department. Based in Chesapeake, 
Virginia, this person will direct and coordinate all 
customer service activities including customer 
training, delivery and installation of equipment, 
technical support, and the resolution of all customer 
service concerns. The preferred candidate will 
have several years of experience in customer ser- 
vice in the broadcast or related industries. Sales 
and marketing experience in the broadcast indus- 
try a plus. Demonstrated leadership and interper- 
sonal skills are essential. Mail or fax (757-548-0247) 
resume with salary history in confidence to: Leitch 
Incorporated, Attn: HR Manager, 920 Corporate 
Lane, Chesapeake, VA 23320. An Equal Opportu- 
nity Employer. 

Circle (100) on Free Info Card 
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HELP WANTED 

WE PLACE 
CHIEF ENGINEERS 

/KEYSTONE 
INT'L, INC. 

16 Laflin Road, Suite 900 
Pittston, PA 18640. USA 

Fax 717-654-5765 Phone 717-655-7143 
E-Mail: keyjobs@keystone.microserve.com_ 

WYZZ-TV, A SINCLAIR COMMUNICATIONS INC. 
station, is seeking an Assistant Chief Engineer. Tele- 
vision studio maintenance or electronics trouble- 
shooting background is required. Prior television 
experience and UHF Transmitter knowledge is a 
plus. Top notch maintenance engineer with an 
ambition to grow are encouraged to apply. Great 
benefit package. Pre -employment drug screening 
required. EOE, Women and minorities are encour- 
aged to apply. Fax resume to 309-663-4374. WYZZ- 
TV, 2714 East Lincoln, Bloomington, IL 61704. 

UHF BROADCAST ENGINEER for Tribune owned 
ABC affiliate - experienced in installation, mainte- 
nance and repair of UHF TV transmitters, micro- 
wave links, satellite systems, ENG/SNG trucks, 
master control, production studio and news equip- 
ment. Must be self-starter who can work success- 
fully with minimal supervision, meeting deadlines 
with high quality results. FCC General Class or SBE 
TV Certification and 5 years experience preferred. 
Good interpersonal skills are essential. EOE. Cover 
letter, resume and salary requirements to Keith 
Cibulski, WGNO, 2 Canal St. - Ste. 2800, 
New Orleans, LA 70130; FAX (504)581-2182; 
e-mail: KCibulski@tribune.com 

CHIEF ENGINEER Possible future opening in the 
Tucson area for a Radio Chief Engineer. General 
Class license and a minimum of 5 years AM/FM 
transmitter and studio maintenance experience 
required. Strong organizational, computer and 
people skills. Demonstrated ability to troubleshoot 
complex digital workstation systems. Novell LAN 
and/or Dalet Radio Automation system experience 
a plus. Proven experience working effectively in a 
team environment. Send resumes to Randy Price, 
Journal Broadcast Group, 720 E. Capitol Dr., Milwau- 
kee, WI 53201-0693. No phone calls, please. EOE 

WYZZ-TV, A SINCLAIR COMMUNICATIONS INC. 
station, is seeking a Chief Engineer. Applicants 
should possess UHF Transmitter knowledge as well 
as a studio maintenance background. Organiza- 
tional and people skills are a must. A minimum of 
five years television experience is preferred. Top 
notch maintenance engineers with computer knowl- 
edge and management abilities will be considered. 
Great benefit package. Pre -employment drug 
screening required. EOE, Women and minorities 
are encouraged to apply. Fax resume to 309-663- 
4374. WYZZ-TV, 2714 East Lincoln, Bloomington, IL 
61704. 

TV CHIEF ENGINEER KETA-TV, Oklahoma City, is 
seeking a hands on leader with strong broadcast 
maintenance background. Supervisory and orga- 
nizational skills will be essential in guiding our 
technical team in planning and implementing 
projects. 5 years broadcast experience required. 
Salary range $40,000-$45,000. Send resume to Per- 
sonnel, Oklahoma Educational Television Author- 
ity, P.O. Box 14190, Oklahoma City, OK 73113. AA/ 
EEO 

A picture perfect opportunity! 
Tektronix in Grass Valley, California, and suburban Portland, Oregon, offers you an unmatched 
opportunity, from both a career and lifestyle perspective. Our mission is to bring the highest 
quality video broadcast/transmission to our customers, which means that we're pioneering the 
way in areas such as digital television and video. In fact we were recently awarded an Emmy 
Award for leading the television industry into the 10 -bit world! That's Emmy #7 for Tektronix! If 

you're a creative, talented professional looking to join the top team in digital video and television, 
look no further. 

Training Engineers 
You will originate and present training classes and design educational tools for our Grass Valley, 
Video Transport, Disk Recorder, and Network Display products. Additionally, you'll execute the 
training strategy to ensure our customers receive high quality, timely training on product 
applications, operation and maintenance. Position requires 3-5 years' technical training design 
and instruction experience with video technologies. Excellent presentation skills and a proven 
track record as a technical instructor required. Good computer skills a necessity. 

To become part of our winning team, mail your resume to: Tektronix, Inc., P.O. Box 1114, Dept. 
BE/0297/RM, MS N4 -2H, Grass Valley, CA 95945, Attn: Ron Marenco; Fax to (916) 478-3808; or 
E-mail to Internet address: ron.marenco@tek.com For more information, visit us on the WWW 
at http://www.tek.com Principals only, please. All employment offers are contingent upon 
successful completion of our pre -employment drug test. Tektronix is an equal opportunity/ 
affirmative action employer. 

Tektronix 
It's all happening here! www.tek.com 

HARRIS 
Harris Broadcast, a division of the $3.5 billion Fortune Harris Corporation, is seeking a World -Class 
candidate for the position of Systems Engineer with its Systems operation located in Florence, 
Kentucky. Harris Broadcast Systems is a worldwide supplier of mobile radio and TV and production 
studio systems. 

In this High -profile role, you will be responsible for project management, system design, customer 
liaison as well as interfacing with project architects and consultants. The design element of this 
position will utilize your ability to create detailed Audio Video, RF system flows. A working knowledge 
of both analog and digital system concepts is necessary. We are looking for a team player who can 
plan, prioritize, meet project goals and communicate effectively. 

Candidates must have a 4 year college degree and 3-5 years Broadcast Systems experience. 
Harris Corporation offers a competitive starting salary with a comprehensive benefits package. 

If you qualify and are interested in working with state-of-the-art equipment in a professional and 
challenging environment, please send resume (including salary history/requirements) in confidence to: 

Shawn Oberreiter, Supervisor, Human Resources, Harris Corporation - Broadcast Division 
P.O. Box 4290, Quincy, IL 62305 

Equal Opportunity Employer 

KBMT-TV ENGINEERING: ABC affiliate in South- 
east Texas is looking for a studio engineer with a 
minimum 3 years experience with Sony Betacart, 
Beta SP, 3/4" and Sony Betacam. Ampex AVC 
Switcher, ESS 5 Still Store, ADO 100, and DCT 500 
Editor. Harris transmitter experience is a plus. Send 
resume to EEOC Officer, KBMT-TV, P.O. Box 1550, 
Beaumont, Texas 77706. EOE. 

MAINTENANCE ENGINEER: Seasoned professional 
desired for component level troubleshooting and 
repair of all broadcast and industrial video record- 
ers; special emphasis on D-2, Beta, SP, and HI -8. Some 
field work required. Must be motivated, self-starter 
for this excellent opportunity in sunny southern 
California. Resume to: Personal/Confidential, Clas- 
sified Ad Coordinator, Broadcast Engineering, Dept. 
783, 9800 Metcalf, Overland Park, KS 66212-2215. 
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HELP WANTED 

FOLLOW THE LEADER 
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 Win- 

dows is required; AutoCAD, Word and Access 
knowledge is a plus. Team building, communi- 
cation 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) 

Software Project Support Engineer 
Work closely with software designers and 
interface with domestic and international 
support groups to provide guidance in their 
support plan development. Your focus will be 

providing technical and management support 
for new software products from design 
through deployment. Position requires a BS 

or equivalent with 6+ years of industry expe- 
rience. Must have strong troubleshooting 
capabilities relating to software -based 
systems. Programming experience in C/C++ 
and knowledge of Windows/NT are highly 
desirable. (Job # LG-BE1) 

Software Systems Engineers 
Perform system engineering design for 
complex video system control software 
product. You will work with a software devel- 
opment team to implement the next genera- 
tion of Sony professional broadcast systems 
consisting of both hardware and software 
components. Position requires 5+ years of 
systems engineering, with experience in 

design and development of complex hard- 
ware and software systems. Solid disciplined 
systems design and architecture background 
required. A background in video hardware is 

preferred, as is an understanding of object- 
oriented programming. (Job # LG-BE2) 

Software 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 documentation, 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 
experience developing and supporting soft- 
ware -based products and 2+ years with ser- 
vicing or designing Sony products. 
(Job # CY-BE2) 

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-BE3) 

Senior Instructor 
Present training courses focusing on the televi- 
sion industry's standard production techniques 
and technologies. This involves developing and 
implementing courses associated with the 
introduction of new technologies, products and 
services intended for the video industry. 
Position requires a BA/BS or MFA in N pro- 
duction, broadcast journalism or communica- 
tions with 5+ years' experience in broadcast 
or industrial production. (Job # CY-BE4) 

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 products. 
Position requires 10+ years of extensive mar- 
keting experience in broadcast or other 
closely related industry. (Job # CY-BE5) 

Please send your resume, INDICATING CODE 

OF INTEREST, to: Sony Electronics Inc., 

Attn: Professional Staffing, MS SJ-2C2, 3300 
Zanker Road, San Jose, CA 95134-1901. 
FAX: (408) 955-5166. E-mail (in ASCII text): 
sj jobs@mail.sel.sony.com. 
For more information, visit our Web site at: 

http://www.sel.sony.com/FIR/ EOE. 

S O NY 
MAINTENANCE ENGINEER WBFF-TV is expanding 
its engineering department and is seeking an addi- 
tional broadcast maintenance engineer. Experi- 
ence maintaining MII a must, as well as knowledge 
of studio, production and master control equipment. 
Two years broadcast experience is required. Send 
resume to: WBFF TV, Engineering Manager, P.O. Box 
4800, Baltimore, MD 21211. Equal Opportunity 
Employer. 

CHIEF ENGINEER The successful candidate will 
have superior knowledge of UHF transmitters as 
well as a strong maintenance background. Organi- 
zational skills will be necessary for planning and 
rebuilding our facilities to meet future needs. Com- 
puter skills are a must. Send your resume and sal- 
ary history to Chief Engineer, KSHV-TV, 3519 
Jewella Avenue, Shreveport, LA 71109 or fax to 318- 
631-4195. EOE. 

TELEVISION ENGINEERS 
Turner Broadcasting System, the leading 

News, Sports, and Entertainment system in 

satellite communications, has career 
opportunities for engineers with broadcast 
maintenance experience. These positions 

demand an extensive background in 
television engineering and at least two years 
of training in electronics technology. Turner 

Broadcasting System offers an excellent 
benefit and compensation program. 

Send resumes to: 
Mr. Jim Brown, Corp. Engineering 
Turner Broadcasting System, Inc. 

One CNN Center 
P.O. Box 105366 

Atlanta, GA 30348-5366 
(404) 827-1638 office 

(404) 827-1835 fax 
TBS is an equal opportunity employer 

SYSTEMS INTEGRATION TECHNICIAN Wolf Coach, 
Inc., a leader in the mobile communications indus- 
try for 30 years, is currently expanding its system 
integration department. Three to five years expe- 
rience with RF, KU band & terrestrial microwave 
(up to 14Ghz) as well as audio -video system instal- 
lation required. Supervisory or management expe- 
rience preferred. Electronics -communications 
degree a plus. Send resume with salary goals to: 
Wolf Coach Inc., Attn.: Human Resources, 7 "B" St., 
Auburn industrial Park, Auburn, MA 01501. 

MAINTENANCE TECHNICIAN Skilled technician 
position available requiring an in-depth knowledge 
of RF systems and TV transmitters along with ENG 
equipment, maintenance and operations experi- 
ence plus TV production experience. General Ra- 
diotelephone license and ENG equipment mainte- 
nance experience preferred. Please send resumes 
to KCNC-Human Resources, 1044 Lincoln St., Den- 
ver, CO 80203. EOE/MF. 

TECHNICIAN ENGINEER Two years experience as 
broadcast TV bench technician. Must be familiar 
with 1/2 inch broadcast video tape machines and 
small cameras (CCD and tube types). Some knowl- 
edge of microwave and satellite operation. Should 
possess or qualify for a state driver's license in 
order to operate company vehicles. (Some auto 
mechanics ability preferred, but not mandatory). 
Apply at KOB-TV, c/o Sam Tikkanen, KOB-TV, 4 
Broadcast Plaza, SW, Albuquerque, NM 87104 EOE/ 
M -E. 

HANDS-ON EXPERIENCED TELEVISION studio en- 
gineer. Repair of video tape & studio equipment to 
component level. Resume to Jerrell Kautz, WCBI- 
TV, Box 271, Columbus, MS 39701, FAX: 601-329- 
1004, Email: jkautz@wcbi.com. 

Post a job opening and 
promote your company! 

Fax your By -the -Word ad message 
to Jeff Utter at 913-967-1735 
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AAVS/Div of Sencore 5 5 800-769-AAVS Philips Broadcast Television 49 19 800-962-4287 

Acrodyne Communications Inc. ... 85 40 800-523-2596 PiRod, Inc. 118 53 219-9364221 

Anton/Bauer 95 44 800-422-3473 Prime Image Inc. 69-70 25 801-272-5352 

ASC Audio Video Corporation 81 33 818-843-7004 Prime Image Inc. 72 32 801-272-5352 

Avid Technology 13 13 800-949-2843 Quantegy 99 54 770-486-2800 

BAF Communications Corp. 125 64 407-324-8250 Quantegy 101 55 770-486-2800 

Beck Associates 126 100 512-388-9777 Quantel 11 12 203-656-3100 

B&H Photo - Video 120-123 58, 59 .... 800-947-9928 RGII Spectrum 73 36 510-814-7000 

Broadcast Video Systems Ltd. 76 52 905-764-1584 Sachtler GMBH 51 20 893-215-8200 

Canon USA Broadcast Lens 21 7 201-816-2900 Sennheiser Electronics Corp. 97 46 203-434-9190 

Communications Specialties 22 8 516-273-0404 Siena Design Labs 55 22 702-831-7837 

DNF Industries 125 65 818-252-0198 Snell & Wilcox Ltd 15-17 6 408-260-1000 

Dubner International Inc. 124 62 201-664-6434 Snell & Wilcox Ltd 31-33 9 408-260-1000 

ESE 115 50 310-322-2136 Snell & Wilcox Ltd. 62-63 30 408-260-1000 

Euphonix 93 35 415.855-0400 Sons Business & Professional ... 42-43 800 -635 -SONY 

Fujinon, Inc. 79 39 201-633-5600 Sony Business & Professional 45 800 -635 -SONY 

Hannay Reels 96 45 518-797-3791 Sony Business & Professional 65 800 -635 -SONY 

Harris Corp/Broadcast Div. 3 4 606-282-4800 Sony Electronics Inc. 26-27 408-955-5493 

Henry Engineering 124 63 818-355-3656 Sterling Technology Inc. 125 66 203-272-7728 

Hewlett Packard 41 26 800ß52-4844 SyntheSys Research Inc. 29 16 415-364-1853 

Hitachi Denshi America 57 28 800-762-6405 Tascanl/feac America, Inc. 67 24 213-726-0303 

Internet NAB Show Daily 107 47 800-288-8606 Tekskil Industries Inc. 109 49 604-589-1100 

JVC Professional Products Co. 83 34 800-JVC-5825 Tektronix IncjMea urement 19 503ó27-2830 

JVC Professional Products Co.. 74-75 37 800-JVC-5825 Tektronix Inc/Profile 59 29 503ó27-2695 

Leader Instruments Corp. 35-37 17,18 .... 800ó45-5104 Tektronix Inc/GVG 61 503ó27-2695 

Leitch Incorporated 132 3 800-231-9673 Telect Inc. 77 38 509-926-6000 

Matthey Electronics Ltd. 124 60 914-763-8893 Telex Communications, Inc. 89 42 800-392-3497 

Motorola -Multimedia Group ... 46-47 27 Toshiba America Info Systems 7 10 800-550ó674 

Mountaingate Data Systems 103 56 800-556-0222 Trompeter Electronics 71 67, 68 .... 818-707-2020 

NAB Broadcasters 105 57 202-429-5350 Utah Scientific 23 14 800-453-8782 

Nova Systems Inc. 117 51 860ó93-0238 Vela Research Inc. 9 11 813-572-1230 

Nucomm Inc. 124 61 908-852-3700 Videotek, Inc. 131 2 800-800-5719 

Odetics, Inc. 25 15 80(243-2001 Wheatstone Corporation 2 1 315-452-5000 

Opamp Labs, Inc. 109 48 213-934-3566 Winsted Corporation 56 21 800-447-2257 

Panasonic Broadcast & TV 52-53 800-524-0864 360 Systems 87 41 818-991-0360 

Parkervision 90-91 43 800-532ó034 
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digital basics 
By Paul McGoldrick 

NAB '97 is on the horizon 

NAB is about a week earlier this year. Not a big deal, 
but for engineering groups in the broadcast equip- 

ment companies, that week could make or break many 
planned demos. It's the little things that can botch 
projects. We all know to "measure twice, cut once," but 
what about projects that can't be completed? 

It happened to me in a country in the Middle East. 
One site that was supposed to receive my TLC in the 
installation of three medium -wave transmitters (three 
frequencies, two towers) was built upside down by the 

local contractors. After trying every 
possible combination with models, we 
had to give up, the equipment wouldn't 
fit. That build -it -again disaster was 
compounded by an opinion from a 

soils engineer that the antenna field 
was actually a 100 -year flood plain. 

Things panned out better when build- 
ing a high -power TV transmitter on a 

beach in the same country. We were 
using ducting to get what amounted to 
a religious propaganda signal across 

50 miles of water - nasty ERPs at a low antenna height, 
not something for suburbia. Our problem was that we 
didn't know which country we were in and selected a 

likely part of beach at around the right coordinates. We 

weren't the only ones who didn't know who owned the 

Paul McGoldrick 

beach. After being visited by patrol boats from 
nations it became obvious 
they didn't care either, as 
long as the hospitality tea 
kept coming. With the de- 
salinization plant being the 
first thing we had to build, 
we were also the only source 
of drinking water for quite 
a distance. 

three 

tions, both direct and point-to-point for common carri- 
ers, has increased so dramatically that last time's amuse- 
ments might have some terrible consequences. 

The second gamble is directly relevant to Broadcast 
Engineering. In the NAB 1996 "Pick Hits," editor Brad 
Dick included the QuVis data recorder. To qualify, the 
product had to ship during 1996. It did, in December. 
(Good call, Brad!) The principals of QuVis are rather 
gutsy to challenge the compression monopolies of the 
broadcast industry. Its wavelet -like compression sys- 
tem works on the assumption that at higher image 
resolutions it's more advantageous to store image 
information rather than samples. 

The QuBit can store up to 80 times higher pixel rates 
than composite video systems. The flexibility of the 
structure allows the format to be composite, component 
or serial, all at up to 12 -bits per component resolution 
and with up to four channels. It should be capable of 
handling high -definition video and high -definition film 
recording. QuVis could stay out of the video market and 
be successful in other industries without undergoing the 
scourges of corporate interest in MPEG-2. 

Waiting for decades 
There hasn't been a significant high-performance TV 

demodulator introduced for some years. Tektronix 
launched the DS1000 series at The Western Cable Show 
in December. The units are intended for the cable market 

where the quality is high 

The DS1000 series of TV demodulators assesses the 
quality of analog TV modulated RF transmission systems. 

Gaming or fun? 
Gambling in that sort of way could have been expen- 

sive. There are other gambles that bear watching. The 
first is something to be observed and, maybe, precau- 
tions taken for our line of work. We are entering the 
next peak of solar -flare activity, which should be high- 
est in mid -1998. During the last cycle, all sorts of 
amusing things happened to communications across 
the frequency bands. Dependence on RF communica- 

enough for operational de- 
modulation for processing 
and re -modulation. It's also 
a high enough quality for 
off -air measurements for 
cable. But that's selling it 
short. The specs show the 
unit is suitable for rebroad- 
cast reception uses and is 

also so close to broadcast 
measurement quality as to make it a probably -should -be 
used product. The DS1000 is the NTSC unit for $3,900 
and features 47.25 to 860.25MHz tuning, BTSC stereo, 
separate intercarrier output, depth of modulation zero - 
carrier pulse and ICPM quadrature output. 

Paul McGoldrick is a free-lance writer and consultant based on the 
West Coast. 
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Agile Demodulator 

dab 
MOM i 

Be wise... and choose from 
WHO offers the greatest selection of agile 

gisf demodulators in the industry? 
VIDEOTEK 

41HO is the largest agile demod supplier in 
North America? 
VIDEOTEK 

29 WHO offers a full range of versatile features? 
VIDEOTEK 

WHO combines premium quality & intelligent 
yidesign with smart prices? 
VIDEOTEK 

irWHO offers a FREE 30 -day trial? 
VIDEOTEK 

our family of agile demods. 
With two new choices in agile demodulators, you have more reasons 

than ever to choose Videotek. At half the price of our competition, this 
foursome of demods with full front panel control, brings in up to 192 
channels and has features that include Pro channel, zero carrier 
pulse, synchronous and envelope detection, simultaneous stereo and 
SAP capabilities, plus two baseband outputs. 

Two of the models, the DM -192 and DM -154 have been 
specifically designed for FCC compliance testing. For other 
applications, the DM -145 and DM -141A round out our product family. 

Innovation in agile demodulators has been our specialty for two 
decades, making Videotek the wise choice. 

Premium Quality, Intelligent Design, Smart Prices... That's Videotek. 

pCaalllletodar pyo 

to takke advantage of our FREE 30 -day trial or to receive a copyof the white 

1-800-800-57t 19 orile e-mail 
request 

to 
Cable 

104472.577@comp" 
Contact 
userve.com 

Bozeman at 

OMB 

=VIDEOTEKTM 
A Zero Defects Company ë: 

243 Shoemaker Road, Pottstown, PA 19464 1 800 
Circle (2) on 

-800-5719 (610) 327-2292 Fax: (610) 327-9295 
Free Info Card 
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CENTS & SENSIBILITY 

LEITCH® 
Digital Monitoring for Less 

by change monitors just because you switch to digital? 

Leitch allows you to use the monitors you already have, 

while offering a choice of three plug-in DA cards, each having 

4 serial outputs. The new USM-6800 Universal Signal Monitor 
offers component and composite monitoring simultaneously! 
For highest quality analog component monitoring, choose the 

dedicated VCM-6801 converter and for PAL 

or NTSC monitoring use the VSM-6801 

encoder. These are just three of 20 different 

cards in the 6800 series of DM, equalizers, 

EDH inserters, test generators, routers, audio 

A/D and D/A converters, and other plug-in 

digital products. 

Leitch Digital Glue. The sensible choice! 

Circle (3) on Free Info Card 

International / Canada U.S.A Europe Eastern Europe 
Tel : + 1 (416) 445-9640 Tel : + 1 (800) 231-9673 Tel : +44 (0) 1256 880088 Tel : +49 (89) 4900-2042 
Fax: + 1 (416) 445-0595 Fax: + 1 (757) 548-4088 Fax: +44 (0) 1256 880428 Fax +49 (89) 4900-2043 

Japan Australia Brazil 
Tel : +81 (3) 5423-3631 Tel : +61-2-9999-2355 Tel : +55 (11) 867-0218 
Fax: +81 (3) 5423-3632 Fax: +61-2-9999-2366 Fax: +55 (11) 867-0408 

http://www. le i tch. com 
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