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FrOm CLEAR-COM INTERCOM SYSTEMS

© 1994 ClearLom Intercom Systems.
Matrix Plus Il is o trodemark of ClearCom.

|.|'|l.|'|'||'|-.|'-l'||'l'l' (LELLALE,
" \

The ICS-2002 Visual Display Control Station.

TV stations around the world choose the ICS-2002 when they
want the most powerful intercom station available: its backlit
supertwist display screen indentifies key functions and puts
system-wide programming capabilities at your fingertips.
Flexibility is just one of the reasons that the Matrix Plus Il
intercom system is the

new industry

standard for high- e ——
EEHEEHEEREEN
performcmce intercoms. iHEEENEEaaED

With a wide variety of

. . Prefer Push-Buttons? Choose the new ICS-2102
stations, interfaces and Master Station

accesories, the Matrix Plus Il makes all of your communications
easy and frouble-free.

The system is fully integrated, with
built-in IFB and a comprehensive modular
interface system that neatly ties together
cameras, two-way radios, telephones,
and porty-line intercoms. And it comes

with the highest level of service and

The Matrix Plus Il connects
instontly 1o ofl intercoms.  support in the industry.

From two to one-hundred stations, there is o
Matrix Plus Il system that will fit your needs and your budget.
Want all the details? Call us at 510-527-6666.

Domestic Sales: ClearCom Intercom Systems Export Division: ClearCom Internotional
945 Comelio Streel, Berkeley, CA 94710, PO Box 302, Walnut Creek, CA 94597.
Tel: {510) 5276666, Fax: (510) 527-6699 Tel: (510) 932-8134, Fox [510) 932:2171
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Exciting

SNG is going digital,

For SNG and other SCPC TV links, upgrad-
ing to digital compression and transmission
is essential for efficient, cost-effective
operation. The Harris DSE 1400 Digital
Satellite Exciter and DSR 1400 Studio Grade
Receiver will give you a competitive advan-
tage now, and into the 21st century.

With this integrated Digital Satellite
News Gathering (DSNG) system, you can
access a wider range of transponder chan-
nels, achieve lower transponder costs, use
less transponder bandwidth and less HPA
power, get improved signal quality,
and have simpler, more reli-
able operation. You can also
save space and money by
using @ smaller antenna. The
innovative design of the DSE
1400 Satellite Exciter provides
the latest MPEG-2 video and
audio compression standards 3 35—

frequency conversion in a single,
rugged, 6RU high unit. The DSR
1400 Integrated Receiver Decoder
(IRD) provides L-band downcon-
version, demodulation and de-
coding. These single units require
less space than separate 3-unit
configurations, and are easily in-
stalled or retrofitted in SNG ve-
hicles or fly-away terminals.

Each part of this Harris Digital
Satellite TV System is designed for
simple, emor-free operation. All
commands are entered from a
single, user-friendly keypad, and
are confirmed by colored LEDs.
Routine set up requires No subsystem adjust-
ment. The MPEG-2 encoder with |, P and B

frames, modulator and frequency con-

vertor automatically establishes, main-
tains, and displays the required

with advanced motion com- 521 ' operating status.

pensation and digital coding ; 7 aw With this system,
algorithms in a compact g ] the cost of upgrading
video encoder, combined TE to digital technology is
with QPSK modulation and =4 quickly offset by opera-

o HARRIS
ALLIED=/=
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Exciter.

d Harris leads the way.

tional savings, which then con-
tinue, year after year.

Other features include vari-
able datarates of 2, 3,4, 6 or 8
Mbps, compatible with IDR stan-
dards; NTSC 525/60 and PAL
625/50 standards; analog com-
posite video, 5-VHS compo-
nent, and Betacam* component
inputs; CCIR 601 serial digital
video input; standard 2-
channel analog or AES/EBU
digital audio; 64 kbps auxiliary
channel; and 85-265 Vac,

47-63 Hz power supply for
operation worldwice.

Contact Harris Allied to leam more
about how this exciting digital satellite TV
System can give you a competitive edge.

Harris Allied

7920 Kentucky Drive
Florence, KY 41042 USA
Phone: 606 282-4800
Fax: 606 283-2818

“Betacam 15 a registered trademark of Sony Cop
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TEST AND MEASUREMENT:

Digital technology forces the engineer (o re-
evaluate the approach to maintenance
keeping nwo things in mind. First, digital
systems are more reliable and stable than
were their analog counterpart. Second, when
they fail, they often do so completely and
without warning. Nowadays, troubleshooting
is more un issue of failure prevention, rather
than quality adjustment.
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THIS MONTH...

24  Measuring Serial Digital Signals
By Steve Epstein
Quality test equipment is a must.

32  Testing Fiber Systems

By Jim Huyes
The basics of maintaining and testing fiber.

Monitoring Digital Audio/Video Signals

48

By Curtis Chan

With digital systems, the details are critical.
58 Maintaining Power Tubes

By Heinz Bohlen and Don Peters
Keeping transmitters healthy starts with a carefully planned maintenance
progrant.

66 Standards Converters

By Phil Hejtmanek
One critical elemnent is motion compensation.

82  Getting The Most From Your Battery

By Isidor Buchmann
New battery cheinistries and smart chargers can solve portable powering
problems.

ON THE COVER:

Photography courtesy of Tektronix.
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Digital Video Testing
Just Got Easter. ..

| biGraL
VIDEO
ANALYSER
f 510

: v ESCAPE
o (A ;@
A4S

With The $310

Digital Video
nalyser

Circle (5) on Reply Card
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The Name To Know In Digital Video Testing

WWW.americs

The 5310 Digital Video Analyser is the only
patented, all-in-one analyzer designed to take
the frustration out of digital video testing.

The S310 performs real time, on-line tests of key

signal parameters for both composite and component,

serial or parallel digital video, without complex
and time consuming interpretation.

5000 |

With over 18 different, easy-to-use tests and
measurements, the S310 provides you with critical
performance data such as:

* Serial jitter * Signal levels

* Parallel clock jitter * DC offset

* Common mode voltage * TRS analysis

* Clock to data skew * Presenoe of

* Correct luminance & reserve codes in

chrominance levels active video

* Individual luminance * Analog signal
& chrominance sample output
analysis * And many more

In addition, the §310 is equipped with:

¢ User-selectable alarm thresholds that provide
out-of-limit parameter warnings.

¢ Remote control software with an RS232C/
RS422 port for remote control monitoring and
data logging.

¢ A comprehensive CCIR 601 component pattern
generator with 34 test patterns, and exclusive
error introduction.

Take the frustration out of your digital video testing
by calling to schedule a
demonstration, reserve an evaluation unit, or to order

a FREE video tape.
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News

By Dawn Hightower,
senior associate editor

Advanced TV summit

draws industry execs

On Sept. 26-27, broadcasters, TV net-
work executives, transmission special-
ists and others gathered on Hilton Head
Island. SC, for the lirst "Advanced Televi-
sionSummit.” It was sponsored by Broadd-
cast Engineering and World Broadcast
News magazines, together with Ad-
vanced Television Publishing and its
HDTV Newsletter.

The summit brought together these
executives to sort through the pressing
challenges brought upon the broaccast
industry hy high-definition television,
interactivetelevision and other advanced
TV services.

Represented at the ATV Summit were
Dr. Joe Flaherty, senior vice president of
technology at CBS; Preston Padden, pres-
ident of network distribution at Fox
Broadcasting Company; and Dr. John
Abel, vice president of the National Asso-
ciation of Broadcasters. Participants also
included executives from TV stations
around the United States, PBS, The De-
fense Intelligence Agency, NASA, and Asia
Television Limited (Hong Kong), among
others.

More information on key discussions
occurring at the ATV Summit will be pro-
vided in future issues of Broadcast Engi-
neering magazine.

NATAS awards

Technical Emmys

Once again, the National Academy of
Television Arts and Sciences (NATAS) has
awarded its 1993-1994 Technological
Achievement and Scientific Development
Emmy Awards. The awards were present-
ed at a ceremony in New York on Oct. 4.

The academy bestowed the Lifetime
Achievement Emmy Awards in Technolo-
gy to: Julius Barnathan, former senior
vice president, technology and strategic
planning, Capital Cities/ABC, Inc.; Joseph
A. Flaherty. senior vice president, tech-
nology, CBS, Inc.; and Michael J. Sher-
lock. executive vice president. technolo-
gy, NBC, Inc.

This year the Emmy Awards were pre-
sented to the following 10 companies:

» [kegami Electronics (USA, Inc.) and BTS
(Broadcast Television Systems) for the
implementation of controlled edge en-
hancement using hue keying.

4 Broadcast Engineering November 1994

» AVS-Tekniche, Laser Pacific Corporation
andSnell and Wilcox, Ltd. for the develop-
ment and implementation oi technology
forthe removal of temporal artifacts from
film-originated 525 material to 625.

s Time-Warner Cablefor the development
and implementation of technology for
the development of AM fiber-optic tech-
nology for distribution.

* Eastman Kodak Company for the devel-
opment and implementation of machine-
readable key type numbers on motion
picture film.

» Sonyv Corporation and Matsushita Elec-
tronic Company, Ltd. for the design and
implementation of Microlens technolo-
gy used in broadcast CCD cameras.

* Pinnacle Systems for pioneering the
development of address compression
technology.

SBE elects officers

and directors

The Society of Broadcast Engineers
(SBE) elected its officers and directors at
its national election at its annual meeting
in Los Angeles in October at the World
Media Expo.

Charles W. Kelly, Jr., of Quincy. IL. has
been elected president for a second term.
Terrence Baun has been elected to a sec-
ond term as vice president. He also will
chair the Industry Relations Committee.
Keith Kintner was elected to a second
term as secretary. Robert Goza was elect-
ed to a fifth term as treasurer. Elected to
first terms as board members include:
Leonard Charles, Michael G. McCarthy,
Thomas Weher and John F. Schneider.
Elected to second terms were Michael
Fast and Troy Pennington. James Bernier
was appointed to fill the unexpired board
term of Philip Aaland. Continuing their
terms are Dane Ericksen, David Carr, Ed-
ward 1. Miller, Robert Reymont and Mar-
tin Sandbery.

Also, this year at the SBE’s annual
awards banquet, Atbin Hillstrom. retired
TV engineer with KSAZ-TV, Phoenix, was
awarded SBE's Engineer of the Year
Award. Wallace Johnson and Charles Sa-
koski also were named Fellows of the
society.

BROADCAST

enGineerinG
EDITORIAL

Brad Dick. £ditor

Skip Pizzl. Technicui Editor

Steve Epstein. Technicai Editor

Dawn Hightower, Senior Associate Editor
Deanna Rood. Associate Editor

Tom Cook. Senior Managing Editor

Carl Bentz, Directory Editor

ART
Ruth Knotis. Associate Art Director

BUSINESS

Rayinond E. Maloney. President

Cameron Bishop, Group Vice President

Dennis Triola, Publisher

Tom Brick. Markering Director

Stephanie Hanaway, Group Director, Special Projecis
Kathryn Buckiey. Promonions Marager

Sandra Tomczak., Promotions Coordinator

Dee Unger. Direcior Advertising Services

Nancy Hupp. Adeertising Production Marager
Susan Jones. Advertising Coordinator

Chris Coughlin. List Rental Sales Representative
Doug Coanrod, Corporate Art Director

Barbara Kurminer. Circwlation Director

Eunice Longanecker, Circulation Manager
Customer Service: 913967-1711 or 800-441.0294

TECHNICAL CONSULTANTS

Jerry Whitaker, Contribuiing Editor

Eric Neil Angevine. Broudcas: Acoustics
John H. Battison, Antennus/Radiation
Dennis Clapura. Radio Technology

Dane E. Ericksen. P.E., Systems Design
John Kean. Subcarrier Technology

Donald L. Markley. Trunsmission Fucilities
Harry C. Martin. Legal

Curtis Chan. Audio/Video Technology

MEMBER CRGANIZATIONS

Sustaining Members of:

s Acoustical Society of America

« Society of Broadcast Engineers

* Soclety of Motion Picture and TV Engineers

ABP
V/BPA

BROADCAST ENGINEERING s edited for
corporate management, engineers/techniclans and
other station management personnel at
commercial and educatlonal radio and TV stations,
teleproduction studios. recording stucios. CATV
and CCTV facilities and governiment agencies.
Quallfied persons include consulting engineers and
dealer/distributors of broadcast equipment.

Member. American Business Press

Member. BPA International

BROADCAST ENGINEERING (ISSN 0007-1994} is
published monthly (except semi-monthly in
November) and malied free to qualified persons
within the Unitedt States and Canada in vccupations
described above. Second<class postage paid at
Shawnee Mission, KS, and additional mailing
offices. POSTMASTER: Sencl address changes to
Broadcast Engineering, ’.0. Box 12902. Overland
Park. K5 66282-2902.

SUBSCRIPTIONS: Nonqualified persons may
subscribe at the lollowing rates: United States and
Canada; one year. $50.00. Qualified and non-
qualified persons in all other countries; one year,
$60.00 (surface mall): $115.00 (ar mall).
Subscriptlon information: P.O. Box 12937, Overland
Park. KS 66282-2937.

Authorization 1o photocopy items for inernal or
personal use. or the Internal or personal use ol
speclfic clients. is granted by Intertec Publishing.
provided that the base fee of US. $2.00 per copy.
plus U.S. SU0L.00 per page is paid directly to
Copyright Clearance Center, 222 Rosewood Drive.
Danvers. MA 01923, The fee coxle for users of tie
Transactional Reporting Service Is ISSN (361-09-12/
1994 $2.00.00.00. For those organizations that have
bees granted a photocopy license by CCC. a
separate system of payment has heen arranged.
P'rior 10 photocopying ltems for educational
classroom use. please contact CCC at 508-750-8400.

CORRESPONDENCE

Editorial and Advertising: 9800 Metcall. (verland

Park. KS 66212-2215. Telephene: 913-311-1304);

Editorial fax: 913-967-1905. Advt. fax; 913-867-190:.
1994 by Intertec Publlshing

All rights reserved. e’"rERrEc

PUBLISHING

www americanradiohistorvy com



www.americanradiohistory.com

ING LENSES
ARE MAKING

S15X8.5B1-lI

versalile lenses available
anywhere, al any price

The S9x5.5B1-11 also [eatures
internal locus, adjustable zoom
speed and zoom torque. And the

Nikons iwo new ENG lenses, the $15x8 5B1-111 and
the S9x5.5B1-11 are lighter, smaller and incorporate
an internal locus system lor greater flexibility and
ease ol operation. Both hoast aspheric lens
technology lor high performance with minimal

chromatic aberration. body and servo have been ergonomically redesigned
The S15x8.5B1-111 Standard ENG lens is the for maximum comfort. With the highest zoom ratio
smallest, lightest and most compact in its class, and (9x) and wide angle of 5.5mm (77.3°) this super wide
has a built-in 2.2x extender which gives you angle lens meets today’s new digital demands.
280.5mm, the longest focal length in its class and a To learn more about the value of owning TV
Nikon exclusive. Add to that a convenient zoom Nikkor lenses and our overnight loaner lens service,
speed adjustment knob, Nikon’s exclusive user call 1-800-52-NIKON or (908) 758-0308 lor our

adjustable zoom torque and the shortest MOD in its brochure. Or write to Nikon Electronic Imaging,
class, just 0.55m (22"), and you have one ol the most 5775 Lindero Canyon Road, Westlake Village, CA 91362.

Nikon

©1994 Nikon In ELECTRONIC IMAGING
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An “E” for effort

TSNS
Editorial

After attending the first World Media Expo last month in Los Angeles, I'm reminded
that this magazine was the first to publicly call for an alliance between the associa-
tions that founded the event. In September 1993, | wrote an editorial called “When
Pigs Can Fly,” which acclaimed the associations’ cooperative arrangement. The
October L.A. event marked the first of the group’s attempts. Well — did it work?
There was little agreement among the exhibitors as to the
show’s overall success. Depending upon who you asked,

the responses ranged from:
* “The show’s a success.”
+ “Too many radio attendees.”

PR Gl «“Too many TV attendees.”
e »} » “Attendance sucks — but the quality is high.”
wﬂﬁj There was little middle ground when it came to evaluating

e, the show's performance and location.

Some of the traditional big name companies were con-
spicuous by their absence, These companies announced
that after last year's poor showing at SMPTE in L.A,, they
would adopt a “wait-and-see” position on this year’s
exhibition.

There was not a major influx of new players either. Al-
though the exhibition’s title includes “World,” there was
little evidence of any international presence. Likewise, the
“Media” in World Media Expo turned out to mean only radio
and television. If the intent was to draw the multimedia
crowd to the show, it didn’t work.

The lack of East Coast attendees was another concern to
the video exhibitors. While it was easy for those west of the
Rocky Mountains to get there, L.A. is a long way from

6 Broadcast Engineering November 1994

Manhattan and other East Coast pockets of video produc-
tion. Despite the positive spin put on by show organizers,
convention attendance was not spectacular. Marginal might be a better description.

In addition to the serious concern about the relatively low turnout, there was one
other common complaint. Exhibitors complained loudly about the convention’s
location. “I hate coming to L.A,” was a recurring statement. Although attendees
didn’t seem to mind so much, those that pay the tab (the exhibitors) don’t want to
repeat the L.A. venue every other year as is the current plan.

Was the show a success? The answer is yes and no. It wasn't a flop, but it certainly
wasn't the raging success we all hoped it would be. Even so, NAB did a good job for
a first try and should be given credit for helping to bring together the groups for a
combined effort. Overall, I'd give the show an “E” for effort.

Most exhibitors are looking forward to next year’s New Orleans location. One
reason is the hoped-for higher attendance. Another often-mentioned reason is the
good food New Orleans is known for.

Next year’s second-round effort should be better. Hopefully, everyone will come
away from next year's show saying it was the next best thing to the spring NAB
convention. See you in New Orleans.

Brad Dick, editor

www.americanradiohistorv.com
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The one audio tester you can
use In mixed company;

T e
Messurement Set SYSTEM CONTROLS APPLICATIONS
— = Menu Rescale Analyzer Digital  Monitor

: [Limits ] Freeze Other [ User
Digital Interface Tester — [—_]

g ﬁ 10 XX i) @ UTILITIES

Configure  Display  Storuge

Channel Status I v v N
Subframe 1 [ 1 Il 3
N AR Iy | (Copv | Function
el | 1
Data wse |
hasis \
Locking ot source K \ " GENERATOR
|Sampte frequency 48 ki |
(Channel mode harne L P 7 @ a s Ampfitude
Uner bits mode not
AUX bits use
Audio word length
lwe:enc' 9na Vo Control
Orlgin / J
Destination
Sample mumber e —
Time of day r— Digital — rAnalog Qut »
\ r Out f

Frequency

THE TEKTRONIX AM700. THE HIGH PERFORMANCE MIXED SIGNAL AUDIO
TESTER THAT'S VERSATILE AND EASY TO USE. ® Mee! a real crowd pleaser.
B The AM700. It's designed for virtually any audio test application—analog
or digital. Making it the perfect choice for testing car radios, recording
equipment, radio and television audio broadcast systems, and more. B For
starters, it’s fast and easy to use. There are no complex commands to learn.
Just a simple interface that guides you to any function you need. And a high
performance processor that gets the job done pronto. W Plus, the AM700 lets

e — — you work any way you want. Automatically,
oy : :

L W N i .

&® -
BT AT A scmi-automatically, or manually. It’s ideal
A - A A A

A v for design engineers working at the bench

Input and output ports allow you to generate test  level, test engineers on the production line,
signals for both analog and digital domains.
and everywhere in between. B And it's
completely portable, too. Everything’s included in one compact instrument.
B No wonder it knows exactly what to do in mixed company. B Make an

appointment for a demonstration by calling your local Tektronix sales office

Sweep/ Run

® Move
Expand

{ l Hald Fot Menu

r—Analog In —

oIl 1-800-TEK-WIDE ext.TV TEktl‘Oll/]:X
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New agreements with
Mexico

By Harry C. Martin and
AndrewS. Kersting

The United States and Mexico have be-
gun implementation of three broadcast-
ing agreements: an expanded AM band agree-
ment, anew FM agreement, and a multipoint
distribution services (MDS) agreement.
The agreements are effective immediately.

The expanded AM band agreement es-
tablishes a procedure for the assignment
of AM broadcasting stations on the 10
channels in the 1,605-1,705kHz frequen-
cy band within a distance of 450km from
the common border. These frequencies
had not been previously designated for
broadcasting. Stations that are derived
from the allotments will be permitted
maximum powers of 10kW during the
day and 1kW at night. Other operations
will be limited to a maximum power of
1kW day and night.

BROADCASTSTATION TOTALS

AM Aadio 4,923
FM Radic 5070
FM Educational 1,708
Totad 1,
UHF Commarcial TV 508
WHF Commercial TV 559
UHF Educational TV 240
VHF Educational TV 123
Takal 1,520
UHF Low-Power TV 1,023
YHF Low-Power TV 537
Total 1.550

Broadcast stations ticensed as of Aug. 31, 1994,

The FM agreement replaces the US.-
Mexico FM agreement of 1972. It affects
all FM stations and proposals within
320km of the U.S.-Mexican border. The
technical criteria adopted under this
agreement offer flexibility over those
specified in the existing 1972 agreement.
Because of the added intermediate sta-
tion classifications, the FM agreement
will afford many U.S. FM stations in the
border area, including those short-
spaced to Mexican FM stations, the op-
portunity to upgrade.

Martin and Kersting are attomeys with Reddy. Begley, Martin &
McCormick, Washington. DC.

Broadcast Engineering November 1994

The MDS agreement establishes a pro-
cedure for the assignment of frequencies
and use of the 2,500-2,686MHz frequency
band for point-to-multipoint distribution
services within 80km on each side of the
common border. A station will not re-
quire coordination with the other admin-
istration if: 1) the power flux density of its
signal does not exceed -70dBW/square
miles at the border, and 2) the proper
polarization and frequency ofiset is ob-
served, Notification of the operating pa-
rameters of such a station s still required.

Local duopoly rule

Section 73.3555(a) states that no license for
an AM or FM broadcasting station shall be
granted if it will result in an overlap of the
principal community contour of that station
and the principal community contour of
any broadcasting station directly or indirect-
ly owned, operated or controlled by the
same party, except in these circumstances:
¢ In radio markets with 14 or fewer com-
mercial radio stations, a party may own
up to three commercial radio stations,
provided that the commonly owned stations,
if other than a single AM/FM combination,
represent less than 50% of the stations in
the market. No more than two can be in the
same service {(AM or FM).
¢ In radio markets with 15 or more com-
mercial radio stations, a party may own
up to two AM and two FM commercial
stations so long as the proposed acquisi-
tion will not result in a combined audi-
ence share exceeding 25%.

Principal community contour: The prin-
cipal community contour for AM stations
is either the predicted or measured 5mV/m
groundwave contour computed in accor-
dance with §73.183 or §73.186. For FM
stations, the principal community contour is
the predicted 3.16mV/m contour computed
in accordance with §73.313.

Radio market: The number of stations in
a radio market is the number of commer-
cial stations whose principal community
contours overlap with the principal com-
munity contours of the stations in ques-
tion. Also, if the area of overlap between
the stations in question is overlapped by
the principal community contour of a com-
monly owned station or stations in a dif-

wwWw americanradiohistorv com

FCC celebrates §0th anniversary

President Franklin D. Roosevelt ap-
proved legislation establishing the FCC
in 1934, Accordingly, on Oct.4-T, 1994,
the FCC observed its tth anniversary.

In 1924, the FCU employed 233 par-
s0ng, Including seven commissioners,
and had a budget of §1.14 milllon. At
that time, the FCC regulated a broad-
cast husiness consisting of 623 radio
stations, and a telephone industry with
14 million phones and Lofal revenues
of $940 million.

MNow, 60 years later, the FCC has five
commizsioners, 1,964 employees, and
a budget of £160.3 million, The broad-
cast Industry has grown o 21,640 sta-
tions (radio, TV and LPTV), and this
year the total revenues of thetelephone
industry will approach $200 billioa,

ferent service (AM or FM), the number of
stations in the market includes stations
whose principal community contour over-
lap the principal community contours of
commonly owned station or stations in a
different service.

Audience share A station’s audience
share is the average number of persons
age 12 and up on an average quarter-
hour basis, Monday-Sunday, 6 a.m.-mid-
night, who listen to the station. It is ex-
pressed as a percentage of the average
number of persons listening to AM and
FM stations in that radio metro market or
a recognized equivalent, in which a ma-
jority of the overlap between the stations
in question takes place. The combined
audienceshare is the total audience share
of all AM or FM stations that would be
under common ownership or control fol-
lowing a proposed acquisition. Where no
metro market or recognized equivalent
exists, the relevant audience share data
is the data for counties that are withinthe
principal community contours of the sta-
tions in question, in whole or in part. H

Diateline
Dec, L, 1554, is the due date for anmoal
awnershipreports loer commercial stations
in Alabane, Georgia, Connecticul. Massa-
chusetts, Maine, Minnesota, New Hamipe
shire, Rhode sland, Vermont. MNorth Dako-
ta, Montana and Codoradao,
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We design your studio ceiling, the

O' complete lighting equipment,

suspension systems (motor-driven

Lighting and
Studio Technology

or manual operation) as well as

%,1 == T ? ? j positioning and control systems
=\ (e § |

37‘_3‘\“ Uk * ~-.all with Sachtler products!
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HDTV field tests

By Steve Epstein, technical editor

The current TV standard, NTSC, is 50
years old, and some would say overdue
for replacement. The system that is to
replace it is the 8VSB system chosen by
the Grand Alliance (16VSB for cable).
Alter a series of tests, a prototype of the
system was tested in the real world last
spring. It was tested under the sponsor-
ship of the Field Testing Task Force of
Systems Subcommittee Working Party 2
(SS5/WP2). An objective of the field test
was to determine if the HDTV system
would provide satisfactory or superior
service where NTSC service is available.

T o e
Strictly TV

Test setup and procedures

After the field test plan was approved
by the S5/WP2, PBS was selected to man-
age the testing. The Association for Max-
imum Television Service, Inc. (MSTV) was
selected to provide data analysis. Cable-
Labs was responsible for conducting per-
formance tests of the 16VSB cable sys-
tem and analyzing the results.

Signals were broadcast from a 1,337-
foot tower near Charlotte, NC. Primary
testing consisted of over-the-air recep-
tion measurements and observations at
199 sites. These included 128 locations

RELATIVE SERVICE PERFORMAMNCE FOR NTSC AND ATV VS, DISTANCE"
{CHANMEL &)

NUMBER OF
SITES MEASURED

0-9.9 27

10.0 - 18.9 38

20.0 - 29.9 a3

30.0 - 39.9 28

40.0 - 49.9 28

50.0 - 56.0 15
TOTAL . 169 |

(CHANMEL 53)

% OF NTSC SITES
CCIR3, 40R5

% OF ATV SITES
BER <3 X 10®

67 96
68 97
42 94
14 89
18 57
0 20
40 B2

0-9.9 32
10.0 - 15.9 38
20.0 - 29.9 51
30.0- 368.9 34
40.0 - 49.9 28
50.0 - 56.0 16

TOTAL 199

13 97
97 97
1] 98
59 91
64 86
25 56
TE a1

* W TS peak poweer was 1048 balow maximum allowable power.

The ATV average povwer evel was 12d8 below NTSE peak power,

Table 1, The data illustrates that the service performance uvs. distance is better for ATV than

NTSC. This could translate to some additional service area gain for ATV transmission.
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on eight radials and 71 locations in five
grids. The radials extended to about 55
miles and the grid areas were broken up
into two large grids and three smaller
grids (clusters). For UHF (Channel 53) the
sample included all 199 locations, howev-
er, for VHF (Channel 6) only 169 locations
were usable due to interference encoun-
tered on cable Channel 6. Along with the
over-the-air tests, cable reception tests
were performed.

To avoid interfering with existing NTSC
stations, testing was done at a power
level 10dB below the current maximum
for NTSC transmitters. To provide the
appropriate comparison NTSC and ATV
reception, average ATV ERP was main-
tained to a level 12dB below the peak
visual ERP of the NTSC systems. This
level had been determined to provide an
equivalence of NTSC and ATV service
areas based on planning factors derived
from laboratory tests. Throughout the
test program, the peak NTSC ERP was
10kW on Channel 6 and 500kW on Chan-
nel 53. Average ERP during the ATV trans-
mission was 0.63kW on Channel 6 and
31.6kW on Channel 53.

With ATV, the reception limit is defined
when the bit error rate {(BER) reaches
3x10%. This number was determined by
the Grand Alliance, and several times
during the tests, it was exceeded with no
apparent data degradation. This number
is to be verified in future lab testing. For
NTSC, however, the limits are harder to
quantify. For these tests a CCIR impair-
ment rating of 3, which is described as
slightly annoying, or better was used as
the NTSC criterion.

For these tests, the Grand Alliance mo-
dem equipment used was similar to that
used in the laboratory. Interference (i.e.
adjacent-channel and taboo-channel) with
other TV broadcast signals (NTSC or ATV)
was not investigated because it was not
within the scope of these tests.

A truck was outlitted with the equip-
ment for performing field measurements.
Transmitter and field truck calibrations
were done before and after each day's
testing. At each receivesite, field strength
was recorded while moving the truck

Continued on page 93
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Employee training

Implementing an employee
training program

By Rick Morris

As an engineering manager begins to
implement an employee training pro-
gram, several steps need to be followed.
First, the needs of the employees and the
factors that motivate them need to be
determined. Next, the needs of the sta-
tion and the resources availabie should
be identified. Then, of course, comes the
training. Finally, an evaluation feedback
mechanism needs to be instituted.

Identify employee
training needs

In order to determine what training is
needed for employees, their strengths
and weaknesses need to be assessed.
Many employees probably have not been
asked about their job skills since their
initial job interview, and there may be
changes due to on-the-job training, col-
lege study or outside work experience.

Also, employees may have skills that
have not been realized or taken advan-
tage ol. These skills can be identified by
having employees fill out a self-report
form and by taking a skills test. Also,
identify their interests; find out what oth-
er jobs they would like to learn. Showing
interest in employees’ career develop-
ment is an important motivational tool.
They will perform better if they are doing
jobs they like and are suited for.

Identify operations strategies

The second step is to identify the sta-
tion's needs. Which jobs have not been
filled? What crucial positions need to be
covered when employees go on vaca-
tion? How many people are trained to do
each job? Are there any jobs that need
additional or different creative talent?
Can positions be combined? What are
the long-term needs of the station? What
kinds of equipment are being considered
in long-term capital plans? What are the
needs of other departments now and in
the future? After addressing these ques-
tions, match employee resources and
interests to the station’s needs and plans.

Moms is an assistant prolessor of fadio/Tv/ilm at Northwestern
University, He 1s a former chief engineer and a former manager ot
engineenng and mantenance for a major TV network.
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Identify training resources

Are resources available for in-house
training? For operational training, the like-
ly answer is yes; in the case of mainte-
nance training, the likely answer is no. In
between is a broad spectrum of choices.

In-house preparation for training in-
volves finding experts in the area who are
good communicators. The trainer needs
to develop the lesson plans and prepare
the training materials. Diagrams and text
are important. Written materials are vital
because they can be referred to by em-
ployees later on when they are operating
or repairing equipment.

For the training site, find a quiet area
that is well lit, with comfortable seating
and a blackboard. If the equipment is
portable, have it available at the training
site. If the equipment is not available,
schedule one for downtime so the em-
ployees can get hands-on experience.

Schedule employees for training time.
Training is an important and costly invest-
ment, so they need to get the most out of it.

If training is done out-of-house, the en-
gineering manager needs to schedule em-
ployees for training and assess the train-
er's qualifications.

Implement the program

Select the employees to be trained and
set up the schedule. Use this as an oppor-
tunity to provide positive feedback to
these employees. Let them know their
training makes them more valuable.

Once the employees complete the train-
ing, whether it is in-house or off-site, be
prepared to schedule them for addition-
al apprentice time. Have them work with
an experienced employee. Or they can
perform simple tasks involved in the job
and progressively take on more responsi-
bility until they are doing the whole job.

Keep staff current

Training is a waste of time if the employ-
ee doesn't get to use the training regular-
ly. The retention rate for training declines
rapidly. Therefore, if an employee is be-
ing cross-trained for a job that he or she
normally doesn’t do, make sure that the
person can rotate through it regularly. For
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example, make sure that they do some of
the vacation relief for the new job or
rotate them into that job every couple of
weeks to keep them sharp and prepared.

Managers should be
concerned with
whether learning was
achieved and how it
benefited the company.

Evaluate the program's success

As in all good management, no process
is complete without feedback and ad-
justment. Engineering managers should
be concerned with two factors: whether
learning was achieved and how much it
has benefited the company.

First, ask the question: Did the employ-
ee learn enough to competently carry
out the new job? The employee can be
evaluated through a written test and a
hands-on demonstration. The engineer-
ing manager can observe the employee
in action over time and in various situa-
tions. Some information on employee
skills will be available and developed in
periodic employee evaluations.

Also, the training needs to be evaluated.
Can the program be improved? Did the
training cover all aspects? Was the train-
ing applicable to the skills needed for the
job? Were the course materials and hand-
outs valuable? Employeesthemselves can
provide feedback on the training.

Second, evaluate the business success
of the training program. How much has
overtime been reduced through cross-
training? How much has productivity
been increased? How much has absen-
teeism decreased? Engineering manag-
ers need to track this information be-
cause it is part of their record of success.

Effectivelyimplementing employeetrain-
ing has many benefits. Well-trained em-
ployees perform their jobs better, are
more efficient and more productive —
and these results can definitely show up
in the station’s bottom line. [ |
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Production management
roles

By David Leathers

The creative goal of a successful pro-
duction is to entertain, inform and com-
mand the viewer’s attention. The busi-
ness goal is to provide the show on time
and on budget, with a quality level as
good or better than expected. Many fac-
tors determine how these goals are met,
and the chemistry on the set can be affect-
ed by how these concerns are balanced.

Production manager

The role of the production manager is
critical. This individual is responsible for
the logistics of production through com-
pletion of principal photography. Typi-
cally the interface between management,
cast and crew, this position requires a
highly skilled, experienced individual
with an in-depth knowledge of produc-
tion, as well as a person with sensitivity,
warmth and understanding.

Together with the producer, they final-
ize a detailed production budget and an
economically efficient shooting sched-
ule. The production manager is usually
responsible for negotiating deals on be-
half of the producer, as well as working
with other key crew members on any
management problems.

First assistant director

The production manager's work is also
interrelated with that of the first assis-
tant director. They both should be in-
volved in pre-production as early as pos-
sible. The first assistant director is re-
sponsible for running the production on
the set and ensuring everything remains
on schedule. If conflicts arise between
the shooting schedule and the director’s
wishes, it is up to the first assistant direc-
tor to inform the director. If the director
wishes to proceed at the expense of the
schedule, thefirst assistant director must
then negotiate with the production man-
ager on behalf of the director. If the direc-
tor's wishes cannot be accommodated
within the budget and schedule, it is up
to the production manager to enforce
the planned schedule.

Leathers is president of Eye Square and director of Broadcast
Engineering and Vigeo Systems magazines' Digital Media Lab.
Hollywood, CA.
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While the production manager runs the
logistics from the olfice, the assistant
director is the key person in managing
the set. The first assistant director must
keep the crew informed and working elfi-
ciently and make sure everyone is in the
right place at the right time. Cast and
crew must be coordinated so everyone
will be prepared lor each shot at about
the same time. Make-up and wardrobe
must be scheduled such that the cast is
ready for the first shot. When the whip
needs to be cracked, the first assistant
does the cracking.

Good production
managers must care
for the needs of the

cast and crew.

Director’s prep

Prepping the crew is an important first
step that is often done by the director. It
reduces production problems, contributes
to an efficient work force and promotes
morale. In-depth discussions with key
personnel will establish a direction for
the overall look of the production, and
contribute to consistency and coordination.

Another way to improve understanding
is to have the director walk through the
sets and locations with key crew mem-
bers. The information gained can make a
tremendous difference in the efficiency
of the production. Key crew members
can make constructive suggestions for
improving scenes and mention potential
problem areas, which can be invaluable
to the director for planning purposes.
Involving the crew in walk-throughs helps
the overall technical quality and can in-
crease enthusiasm and involvement.

Craftservices
It is important that the cast and crew be
treated well. This means clean restrooms
and comfortable changing facilities. The
most obvious way to express concern for
everyone’s well-being is through the qual-
ity of the food. Meals should be hot and
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wholesome with a variety of beverages
and should be served with silverware.
There should always be comfortable seat-
ing, plenty of food and a dessert to top off
the meal. Use catering services that ap-
preciate the importance of appearance
and hall the battle will be over.

Make-up

The make-up artist can have a big influ-
ence on performance. Make-up is the last
stop prior to going before the cameras.
The better the talent feel, the better they
will perform. In addition to a competent
make-up job, make-up artists will con-
tribute to the talent’s morale and self-
esteem. To do this, however, they must
feel appreciated. Make-up artists will gen-
erate positive feelings to the talent only
to the extent the producer generates pos-
itive feelings to the make-up artist. It is
important to provide a comfortable place
to work and allow them adequate time to
do a careful job.

When the talent comes out of make-up,
the crew should have completed prepa-
rations for the shot. Now it is time for the
director and actors to polish the perfor-
mance. The crew should then fine-tune
their work. It may only take one or two
walk-throughs hefore shooting. While the
actors are walking through their final re-
hearsals, the director of photography
can be fine-tuning the lights, double-
checking the exposure, and making last-
minute adjustments. The sound mixer
and boom man can be adjusting levels
and position, and the camera operator
assistant and dolly grip can be practicing
their moves and timing. Everyone works
together to fine-tune their areas of re-
sponsibility and to focus on a mutual goal.

Summary

Good production managers must care
for the needs of the cast and crew. At the
same time they need to maintain the pro-
ducer’s budget and schedule. Doing this
with style and confidence gains the re-
spect of the cast and crew. The result is a
smooth-running production with a mini-

mum amount of problems.
|
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Finally, technology has caught
up to your Imagination.

Media Pool for Broadcast

Imagine putting the finishing touches on a news story moments before the director
calls for it - or even editing the ending while the beginning is being aired.

Imagine editing a commercial spot minutes before traffic has it scheduled - it's as if
you could edit inside your cart machine.

Imagine having all video and audio media available simultaneously - wherever and
whenever it's needed.

Imagine a system where quality is never compromised - component digital video and
better than CD audio quality.

Imagine recording full bandwidth, or using our variable compression option - choose
the level of space-saving DCT compression - 2:1, 3:1, 20:1, you name it - every fime
you record.

Media Pool gives you the storage, the common access, the bandwidth, the resource
management tools, the interfaces, and the video know-how fo turn your imagination
into reality.
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Component analog video

So many standards

By Steve Epstein, technical editor

Component analog video (CAV) has
been around for quite some time. De-
spite this, many facilities may not be
completely familiar with it. Unlike the
single standard for NTSC composite an-
alog video (RS-170A), CAV for NTSC
comes in several varieties. This is due, in
part, to the evolution of various world-
wide video standards. The CAV standard
most engineers are familiar with is RGB.
However, it is the color-difference stan-
dards that are most likely to be encoun-
tered. At least eight different CAV stan-
dards can be found in equipment. For
the next two months, we will look at
these various standards and some of the
problems associated with their use in a
facility.

Overview
Before getting into the different stan-
dards, a bit of history will help explain
why the differences exist. Years ago, vid-
eo and sync signals were distributed
through facilities on sepa-

that was /i of 1V or 7.14mV. Using IRE
units avoided some of the diificulty and
confusion of working with those num-
bers, but not all. In Europe and other
areas, these problems were avoided
through the establishment of a 7:3 ratio.

In general, CAV
standards fall into
three categories,
2.wire luminance/
chrominance (Y/C),
3-wire RGB and 3-wire
color difference.

The 7:3 ratio translates to 700mV for vid-
eo and 300mV for sync and leaves the
peak-to-peak amplitude for the compos-
ite signals at 1V.

because it is commonly used with S-VHS
tape machines and related equipment. It
is relatively standardized and trouble-
free, although timing differences can ex-
ist between the two components.

Among the three wire standards is RGB
(red, green. blue). Why the signals are
listed in this order is hard to say. It may
be based on the order of the prism out-
puts in color cameras: red on top, green
in the middle and, finally, blue on the
bottom. Lately, the term has been turned
around and called GBR. This is because
distribution systems normally put green
on channel 1, blue on channel 2 and red
on channel 3, which is consistent with
the hookup of the color-difference stan-
dards.

Four different GBR standards are likely
to be encountered. (See Table 1.) Two use
700mV video — one with setup, one with-
out. The other two standards use 714mV
video. Again, one has setup, the other
does not. As you can see, the numbers

are close enough that the

rate wires. Videowas distrib-

systems can be interconnect-

uted without sync as a 1V SMPTE/ NTSC NTSC | Mii ed. However, level differenc-
peak-to-peak (Vpp) signal. EBU N10 | (NO SETUP) (SETUP) | es are sure to cause some
Black was OV and peak white | MAX 700mV 714 mV 714mV 700mV problems. When intercon-
was 1V. Sync signals were [ N " onN | omv | S4mV  53mV necting systems that use
distributed as 4Vpp. Both |- = —— o these different levels, the dif-
signals were usually clamped LBEHEE ) M; Z14m; | Sl !ﬂmv ierences need to be ad-
to establish areference black | SYNC | -800mV |  -286mV  -286mV | -300mV | dressed in order to maintain
level at 0V, peak white at 1V pP-p 1V 1w v v signal quality.

and sync tip at 4V. When vid-
eo and sync signals were
combined into a single com-
posite signal for transmission, sync am-
plitude was reduced by a factor of 10.
The resulting signal was 1.4Vpp with the
sync tip at -0.4V. At this point, the prece-
dent of a 10:4 video-to-sync ratio was
established. Later, when the overall sig-
nal amplitude was reduced to 1Vpp, the
10:4 ratio remained.

It was the 10:4 ratio that left engineers
with the fun of dealing with numbers like
714, 286 and 54. The IRE (Institute of
Radio Engineers. later the IEEE) estab-
lished a unit of measure for video signals

Acknowledgment: The nformation presented in this colmn &
based on the Tektronix booklet “Solving the Component Puzzie
Copynght 1990. Tektronix Inc. Used with permission_
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Table 1. GBR stundards specifications.

Another difference that exists in NTSC
and NTSC-related signals is the use ol
setup or pedestal for black level. Black
level used to range from +5 to +10 IRE:
later the standard was set at +7.5 IRE.
Because the peak white was not ex-
tended, the black-to-white amplitude
range was reduced by 7.5%. This is dif-
ferent from the SMPTE and European
standards.

Various CAV standards
In general, CAV standards fallinto three
categories, which include: 2-wire lumi-
nance/chrominance (Y/C), 3-wire RGB
and 3-wire color difference. The 2-wire
version has come to be known as S-video
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Most non-NTSC systems
have standardized on the
700/300mV video/sync sig-
nal. When the SMPTE/EBU component
standard is transcoded into GBR, the
resultant video is 700mV with no setup.
For NTSC, 714mV signals exist with and
without setup. Signals without setup are
used in cameras and character genera-
tors. Most other NTSC sources provide
signals with setup, including transcoded
signals from the Betacam format. Howev-
er, when Mil is transcoded into GBR, the
signal that results is 700mV video with
setup.

Next month we will look at the various
forms of the color-dilference formats and
some of the possible solutions to these
compatibility problems. -
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Believe it or not,

this is exactly what
your viewers have

been asking for.

Its here, its operable, and it's time to turn it on. The GCR signal, developed by Philips, endorsed by CBS, PBS and the NAB
and referred to as "the greatest improvement for television since color” by broadcasting experts, allows you to send the clearest pos

sible picture to your viewers. And with set-top boxes available to consumers ouly front Magnavox in 1995, the time to send il is

now. Depending on the equipment you have, it may only mvolve installing a new chip or simply flipping a switch. So don't be

left with a broadcast that sends your viewers the wrong signal. Call 1-800-221-5649 today to receive a free GCR videolape
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Improving the screen

By Steve Rowell

For years broadcasters have heard the
cries from viewers to improve the quality
of TV sets. With the new interest in HDTV
as well as computer flat screen technolo-
gy, the cries have gotten louder.

The most accepted method to date of
improving picture quality is to multiply
the number of pixels in the screen area to
increase the apparent resolution. The
problem with this approach is no matter
how small the pixels are they must be
separated by some space.

Materialsare

the key

Willie Johnson,
a British inven-
tor, decided to
get back to the
basics. He chose
to ignore quanti-
ty and concen-
trate on quality.
He teamed up
with Nick Phil-
lips, a specialist
in holography,
and began to
work on the mechanics of
the display.

At the time, Johnson was
working for an oil company
attempting to develop heat-
reflective smoke hoods. His
work with heat reflection gave him ideas
on light refraction. He was using a mate-
rial called "sputter” film to diffuse heat
and decided to apply the process to light.

Johnson searched out a cheap photo-
polymer that would remix the light as it is
projected from the screen to the glass. He
developed Microsharp, a coating that
works as an array of millions of microscop-
ic lenses that bend incoming light to make
the spacing between the pixels disappear.

Johnson’s Microsharp process has won
two out of the three leading awards and
seven medals at the International Salons
des Inventions in Geneva, Switzerland.
Johnson then proceeded to Tokyo where
more than 30 consumer electronic com-
panies were given a demonstration of the

MICRC SHARP

Rowell s assistant chiel engineer at WOFL-TV. Lake Mary, FL

18 Broadcast Engineering November 1994

THHHSPﬂ“EHT $IJFPDF[T am:r.m:;
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Figure 1. Microsharp is a thin, flexible polvmeric film incorporating graded refractive
index _microlenses.

coating process.

The Microsharp patent is being co-de-
veloped by Microsharp UK and the Nashua
Company in New Hampshire. Nashua is
using the technology it has amassed in
the creation of toners, coated paper prod-
ucts and hard disk substrates to further
the development of the coating process.

Microsharp is a thin (50-100pum thick)
flexible polymeric film with a graded re-
fractive index microlens. The film can be
laminated on almost any backing. The
material can be custom designed for front,

50-100uM l

ARRANGEMEMNT
OF DIFFUSERS ON
STAMDARD DI5F

(DETAIL OF ™
TRANSPARENT
SUPPORT BACKING)

rear or backlit applications. Once applied
it has a life expectancy of 2() years or more.

The refractive index range of the appli-
cation is 0.0-0.06 depending on the use.
The maximum tested display size is 10"x10"
with a nominal focal length of 25pm.

How it works

The key to the Microsharp process is
that the optical properties are a deriva-
tive of the refractive index variations in-
herent within the material. Modifications
take place in the manufacturing process
that alter the chemical structure of the
film optimizing it for its intended applica-
tion. The Graded Refractive INdex (GRIN)
lenses are normally about 5um and are
mounted perpendicular to the surface,
as opposed to conventional surfaced
embossed lenses that are typically 250pm

www americanradiohistorv com

across. Size and shape of the lenses are
altered to develop a family of microlenses
and microdiffusers to suit the application.

During the make up of the product a
balance must be maintained between ran-
domness and array. Too much random-
ness diffuses the picture and creates a
loss of apparent resolution. An over-reg-
ulated array will produce diffraction and
moiré effects. In precise applications the
GRIN lenses are supplemented with a
second set of lenses mounted on the
existing lens structure.

The Microsharp process does not alter
the original color, hue or saturation of
the original transmission. The material is
flexible andeasily integrated into an ex-
isting display. The inherent randomness
of Microsharp eliminates the need for

critical registration
and alignment.

MYLAR COVER
REACTIVE POLYMER
MYLAR SUBSTRATE

Application

The process is be-
ing developed in
two standard ar-
rays. Symmetric mi-
crolens arrays coat-
ed onto aluminized
mylar are being de-
veloped for front
projection screens.
An asymmetric mi-
crolens array is avail-
ableandusedin prod-
ucts where an in-
creased viewing an-
gle is desired.

Bothlensarrayscan
be laminated to glass,
acrylic, p()lycarb()nate or any other manu-
facturedetermined screen material. In fat
screen, an application-specific depixellator
is developed to eliminate the pixel pattern
without losing image quality.

Microsharp is being produced for rear
and front projection use. Flat screen tele-
vision enjoys increased brightness, reso-
lution and contrast, Viewing in high am-
bient light conditions are overcome by
the screen's increased brightness. This al-
lows Microsharp LCD screens to be com-
pared to CRT quality. The even diffusion
of light has also eliminated LCD hot spots.
Motion picture contrast is improved with
the process as well as an increase in the
viewing angle without loss of picture quality.

Editor's note: Microsharp U.S and Microsharp UK are trade-
marks of the Nashua Company. New Hampshire [
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BEFORE KEYING ON OUR NEW 8100,

WE RECOMMEND YOU PREPARE YOURSELF.

Introducing the ASWR8100 Component

Digital Switcher with perhaps the most powerful

key layering capabilities in existence.

Individual reactions may vary.

For Delails: 415-369-5111
Email into@abekas.com

Alanta 404-451-0637 ’

Chicago 708-699-9400 YOU’LL NEED

Dallas 214-385-4544

Los Angeles 818-955-6446 SOMETHING TO WIPE
New York 516-939-3000

San Francisco 415-599-3078 U P T H E D R 0 0 l. -

Abekas

A Carlion Company

a radical
departure
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Building a
stronger chapter

By Paul Montoya

My first SBE chapter meeting was in
1977 in Denver. My boss had invited me to
a meeting that was being held in the
conference room of one of the locat TV
stations. | don’t remember who chaired
the meeting; the important thing was the
fellowship of the engineers present. Some-
times it was a place to share miseries and
joys of the job with other engineers. But
more than that it was a place to exchange
ideas with other folks that loved the
broadcast industry as much as [ do.

Community chapters

An SBE chapter is not and cannot be a
branch or division of the headquarters in
Indianapolis. It must be the people — the
engineers — in a local community. We
may increasingly exchange ideas on a
more global level, after all, we now share
the same concerns that many engineers
in Mexico or Asia do. But the real value is
the interaction on a face-to-face local lev-
el relating to local issues.

Much of the nuts and bolts of chapter
life is laid out in the “SBE Chapter Manu-
al,” which was released in June. (Call the
SBE national headquarters at 317-253-
1640 if your chapter has not received a
copy.) The manual strives to help in set-
ting up a structure for your local chapter.
It provides an overview of officers and
their duties, frequency coordination com-
mittee set-up, certification program ac-
tivity and more issues. The plan is for the
board of directors and executive direc-
tor to review the manual on an ongoing
basis and supply chapters with updates.

One item that keeps coming up is the
question of whether a local chapter
should incorporate within their given
state. Many chapters have taken this step
and have been incorporated for many
years. It is inexpensive ($35 to $60), and
it takes little time to create the necessary
paperwork. A sample of the bylaws for
one incorporated chapter is in the chap-
ter manual. Incorporation aids in the pro-
tection of your local chapter and its offic-
ers. Chris [mlay, SBE legal counsel, recom-
mends that chapters be incorporated.

-NTontoya is tormer chapter liaison committee chairman and presi-
dent of Broadcast Services of Colorado.

Broadcast Engineering November 1994

e
SBE Update

-

I

Participate as a chapter officer

The role of local officers is the key to
any chapter's success. This team is nor-
mally the core group of the chapter, so if
this group fails, the chapter is at risk. One
major reason for some chapter failures is
the continued re-election of the same ol
ficers, especially the chairman. This may
seem unusual, but by not “freshening the
leadership” on a regular basis can build
complacency within the chapter with
members always relying on the same
small group for support; it can burn out
your officers, even to the point of disas-
sociation with the group; or create group
division of the perceived “A" group vs.
the “B” group. If you're an officer, keep an
eye out for leadership potential within
your chapter. [ you're not an officer, con-
sider it. You owe it to your peers. ['ve
heard all of the excuses for not becoming
a chapter officer. Here are some of them.
e I'm just too busy Who isn’t! Some of our
chapter chairmen and national leaders
are the busiest people | know. Make some
time to be an officer. This may also be a good
exercise for personal management. Many
officer positionscan take
less thanacoupleofhours
a month of your time.
¢ ['m just not a good lead-
er. Your peers are not
askingyoutoserveasa
CEO. Many chapters
have less than 20 mem-
bers and their leaders
are probably as inse-
cure about their lead-
ership abilities as you
are. One awkward point
in any chapter comes
at election time when
the chapter chairman
or secretary poses the
question, “Who wants
to run for olfice this
year?” Naturally, you don't want to raise
your hand. (Humility can sometimes hurt
a chapter.) I'd like to suggest that before
the meeting you ask a friend or one of the
existing officers to nominate you. Most
people are surprised at the support their
peers will give them when they are will-
ing to be an officer.

wwWw americanradiohistorv com
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.
Steve Brown, SBE member from Minneapolis, shares his thoughts with
other members during the SBE Annual Meeting Oct. 13in Los Angeles.

* Bob’s doing such a good job, let’s keep
him in. Again, the long-term success ol
your chapter depends on your participa-
tion. Don't attend to be entertained, but
tojoin in. We owe something to our indus-
try. Becoming an olfficer in your chapter
may be a good step.

Support your local chapter

Keep an eye out for projects (large or
small) that your chapter might partici-
pate in. Some ol the strongest chapters
are the ones that have put on regional
shows and seminars, created new videos
for the SBE Video Library, collectively
experimented with new technologies or
sponsored other local projects. It builds
areal kinship to work together with other
engineers on local projects.

Encourage the engineers in your area to
participate in your chapter. This helps
increase membership, and more impor-
tantly, builds good communication lines
within your engineering community. That
engineer that’s been in town for a year
may be waiting for an invitation irom you
to come to your next chapter meeting.

Like all “wild and woolly beasts” your
chapter needs some tender care and [eed-
ing to continue for years to come. Size of
the group isn't the important factor, rath-
er longevity of your chapter providing a
useful resource to the broadcast commu-
nity in your area should be your goal. -
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AirPlay:

Tapeless commercial
playback will make you
- an Avid fan.

Today, more broadcasters choose Avid AirPlay
over any other disk-based playback system to
replace their aging cart systems.
They're becoming Avid fans with good |
reason. AirPlay provides instant access to e I~ —-—
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Test.& measurement * |

Keeping you? skills sharp and up-to-date with _ —
the new'technology is key to your future.

-
_—

= . -}. ‘

L]
A national survey of personal computer companies '
showed that 35% to 42% of all parts sent in for repair

. were fully functional. In recent years, the trend has

worsened, as the expertise of field technicians de- A
creases relative to the sophistication of desktop com-

puters. Technology continues to move forward, some-

times faster than do the skills of those charged with

maintaining it. The result has sometimes been the

loss of jobs for those not qualified to maintain the

newer equipment.

A similar shakeout has already occurred in the broad-
cast industry. With the demise of the first-class li-
cense, we've seen many engineers lose their positions
at radio stations as owners and managers sought

L | ways to cut costs. The short-term gain was sometimes
accompanied by some long-term pain as the broad-
cast systems began to fail.

There is now a whole new group of entrepreneurs
making a living as contract engineers. They recog-
nized the need for trained and qualified maintenance

. personnel. Even if each station couldn't afford to have
their own, there was, and always will be, the need for
personnel that can repair the hardware required to be
a broadcaster.

This month’s issue is devoted to helping you better
understand the state of technology you'll face. Wheth-
er it’s as an in-house systems engineer or as a contract

™ ! engineer, your future depends upon knowing how to | . -
repair today’s and tomorrow’s digital and RF systems. \
Be assured that Broadcast Engineering magazine will
» be your guidebook to keeping your skills sharp — and
you marketable.

DK .
. ﬁ pbrtl !
- Brad Dick, editor

' www americanradiohistorv com
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The Bottom Line

The change to digital
equipment brings with it the
additional challenge of
distributing the digital video
signals. Although the video
carried in the datastream s
somewhat immune to
traditional problems, the
datastream itself is not. New
test equipment and
troubleshooting techniques
are required to effectively
and reliably handle serial
digital video throughout

a facility.

24 Broadcast Engineering November 1994
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Engineers are facing new chal-
lenges from many directions. One
of these is the reality of serial
digital video. Those who thought
digital distribution was problem-
free have learned the hard way
that serial digital brings with it
some old problems along with
several new ones. Once again we
are reminded that repealing the
laws of physics is impossible.
Several different standards are
used to distribute serial digital
video. One ol the most common
is SMPTE 259M. This 270Mb/s
standard is defined for compo-
nent and composite signals and
includes provisions for embed-

By Steve Epstein, technical editor

Measuring
erial digital
signals

Quality test equipment is a must.

Scope trace of a serial digital datastream displayed on a
waveform monitor. This signal is the correct amplitude
and shows minimal jitter. (Courtesy of Tektronix.)

ded digital audio. This article

looks at the basics of serial digital sig-
nals as well as the parameters involved
in their measurement.

Serial digital video is
distributed via a single
coax, which requires
that the receiver must
recover clock
information from the
signal itself,

Digital basics
In analog systems, signals are repre-
sented by continuously variable levels
that are representative of the source.
For digital, the analog waveform is sam-
pled and guantized into numbers that
can be reassembled intc the original

www americanradiohistorv com

waveform. Sampling divides the wave-
form into a specific number of pieces
per unit time. For SMPTE 259M there are
more than 27 million samples per sec-
ond. Sampling rate, therefore, is the fre-
quency at which samples are taken.
Quantization is the process of assigning
a numeric value to each of those sam-
ples. Each sample is assigned a value
from 0 to 255 for 8-bit systems or from 0
to 1,023 for 10-bit systems. Only whole
numbers (no fractions) are used.

The resulting set of numbers can be
copied repeatedly, and assuming there
are no errors in the process, the copies
are identical to the original. Therein lies
the beauty of digital. Once the signal is
converted to the number set, the num-
ber set is immune to hum, crosstalk and
noise.

To use these number sets effectively,
however, requires moving them from
point to point. SMPTE 259 and the other

Continued on page 29
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SOME PEOPLE SEE THE WORLD AS IT IS AND ASK WHY.
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THE NEW S50ONY
BVP-700 STUDIO CAMERA.

OTHERS SEE THE
WORLD AS THEY’D
LIKE IT AND ASK FOR
A BETTER CAMERA.

For those with an eye for somerlung berter. the new Sony BVP-
700 redetines the performance ot high end studio/field cameras.

Sony's new Integrated Iimaging Capsule 1s an interchangeable
imaging assembly thar ¢an be transterred bertween the studio shell
BVP-700, and s O/B companion shell (BVP-750 tor rotal
flexibility in meetmg vour “hard” and “soft” camera requirements.
T'his also protects your camera investiment because it's casily upgrad
able 1o furure CCD advances or when converting ro 16: operation.

These new cameras introduce a powertul high speed digital
command system for more capabilities and greacer flexibibic
Offering remote adjusimenr of the lincar matrix as well as 6
way color correcror. variable gamma. black gamma control.
new skin tone detail and set-up file transfer. And ro deliver full
video performance from the camera head to the remote CCU.
Sony developed a new wideband rriax system as standard.

Call vour local Sony representanive and ask ro see it for your-

self or call 1-800-633-SON

cxr. BVP for more informarion. SONY

REPRODUCTION (N WHOLE DR IN PART WITHOUT WRITTEN PERMISSION IS PROHIBITED. ALL RIGHTS RESERVED. SONY IS A TRADEMARK OF SONY

www.americanradiohistorv.com


www.americanradiohistory.com

With guaranteed HDWcompatibility, proven
TE TBOD TV systems technology
to 60kW transmitters, affordable so. id

S'mte UHF TV transmitters ranging

from 10W . to 10kW, patented Advanced Digital

in 5BkW

R
% = s

ACRODYNE’S
Amplitude Modulation technology called

it's quite clear why we are more than just another

TV transmittep corv-r-

™

The digital TV transmitter company.

ACRODYNE

Acrodyne Industries, Inc.  800-523-2596 or
516 Township Line Road {215) 542-7000
Blue Bell, PA 19422 USA FAX: (215) 540-5837

Circle (16) on Reply Card
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serial digital standards describe vari-
ous methods of moving signals through-
out a facility.

Signals are transferred one bit at a time

mitter. A complementary algorithm in
the receiver descrambles and decodes
the signal. Lengthy strings of either
zeros or ones stress systems in differ-

high-frequency square waves that can
be degraded by long runs of cable.

Signal parameters

using an NRZI encoding
scheme. (See Figure 1.) NRZI
(non return to zero inverted)
encoding calls for a transition
(high to low or low to high)
when sending ‘ones’ and no
transition for ‘zeros.’ Because
of this encoding scheme, the
signal is immune to polarity
reversal,

With NRZI a datastream of
all ‘ones’ produces a transi-
tionat every clockinterval and
the resultant signal is a square
wave at half the clock frequen-
cy. Signals with all ‘zeros, how-
ever, produce only flat lines.

Serial digital video is distrib-
uted via a single coax that re-
quires that the receiver must
recover clock information
from the signal itself. Long

of lo_of o o of Jo NRZ
L I_NRZI

0's MRZ (D Low)
_ e MRT| ALL HMEGHS

OF LOWS [(ACTUAL
DC ¥ALLE DEFENDE
O LAST DaTs SEMT]

HNRZ (DC HIGH]

AP PRI
15 FREQ EITHER

POLARITY

CLOCK FREQ

illllillll ||I| |||I||DATADETECTON
RISING EDGE

Figure 1. The difference between NRZ and NRZI encoding. With NRZ,
the signal’s DC value corresponds to the value of the data. With NRZI,
no transitions occur when the data is a zero, transitions occur when

With SMPTE 259M, the serial
datastream is distributed as an
analog signal with a peak-to-
peak value of 0.8V+/-10%. (See

Jitter is a
difference between
when a data
transition occurs,
and when it
should occur.

Figure 2.) Rise time (20% to 80%)
is specified as 0.75 to 1.5ns and
jitter must be less than 0.5ns
peak to peak. These specifica-

strings of zeros make ciock
recovery difficult, hence the
need for some form of scrambling to
keep lengthy zero strings to a minimum.
An algorithm scrambles the signal as
part of the encoding process in the trans-

the data value s a one.

ent ways. Because of this both can be
used as effective diagnostic tools.
Strings of zeros stress the receiver
clock circuits, strings of ones produce

tions have been interpreted dif-
— ferently by the various manu-
facturers and therefore, not all
equipment that “meets spec” can be
interconnected without encountering
problems, Another thing to be aware of
is that these are the transmitter output

For 35 years,video professionals all over

the world have put their reputation
on the line by choosing Grass Valley systems.

wwWw americanradiohistorv com
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specs; cable attenuation, connector
problems and dirty patch panels can all
contribute to a less than ideal signal at
the receiver. This is where all of the
factors and experience that contribute
to a quality analog distribution system
can affect digital distribution. Digi-

sume if 50 feet of cable can be inserted
without causing receiver errors. the sys-
tem is operating within a reasonable
safety zone. At this point ineasurements,
hoth with and without the additional
cablelength. should he taken and logged.

scope, the display appears much like
the waveform in Figure 2. With this type
of display, indivicdual bits are not recog-
nizable, but rather an eye pattern is
formed that shows that transitions are
occurring. As the amount of jitter in the

signal increases, the “eye pattern”

tal systems work well — to a point.
This point has been accurately de-
scribed as a digital “cliff.” Knowing

Lengthy strings of
either zeros or ones
stress systems in

0.8 VOLTS
* 10%

JITTER
<0.5 ns P-P
a—

—

RISETIME

|
1
1
! UNIT -
U INTERVAL

20% TO 80%
0.75TO15ns
-—

begins to close. As it closes, the sig-
nal approaches the cliff referred to
earlier. Receiver specs will determine
how mwuch jitter is allowed before
the signal is unusable. To measure
jitter effectively, the test scope must
have a bandwidth of approximately
2GHz.

Although a small amount of jitter is
not a problem, it can hecome more

different ways.

Figure 2. The “eye" patiern, along with signul specifica-
tions for SMPTE 259M.

whether a system is close to the edge
is critical to maintaining a reliable facil-
ity.

With serial digital video, research has
shown that as the digital cliff is ap-
proached. the difference between a sig-
nal that can be recovered and one that
cannot can be 100 feet (30 meters). Com-
mon testing techniques add 50 or 100
feet of cable or the equivalent of cable to
determine whether the system is oper-
ating close to the edge. These tests as-

As part of regular maintenance. these
readings should be checked periodical-
ly to verify that the signal paths have not
degraded.
Jitter

Jirter is a difference hetween when a
data transition occurs, and when it
should accur. Transitions can occur be-
fore and after the expected time. Al-
though each bit in the datastream is
important, when viewing the signal on a

serious as cable lengths increase.
Cable attenuation causes the signal
amplitude to decrease, and since at-
tenuation increases with frequency,
signal risetime increases and the cor-
ners of the waveform are flattened. As
this happens, the non-ambiguous flat
portion of the waveform is shortened.
Cable equalizers in receivers can cor-
rect for this, but at some point the jitter
overcomes the correction ability and
the hit error rate increases dramatically.

To test serial jitter, gray patterns with
the following values, Y=127(511 for 10
bit) and Cr &Cs =128 (512 for 10 hit),

~ W)

TV waw

At Grass Valley, we're keenly aware of the fact that you put
your repulation on the line every day—whether it’s the quality
ol the video images you create or the performance and relia-

bility of the systems you install.

Which is why our focus has been to develop a full line of
products designed specifically to help you do your job better.

reesy

— A= _- N
= ragy

And that’s why today, one call 1o Grass Valley can put
you in touch with prople who can help you—no matter what
you’re looking for in the world of video. Everything from pro-

duction swilchers and digital effects systems to open-platform

graphics Lools and editors 1o routing, control, and systemiza-
tion selutions. And, of course, the world's leading fiber-optic
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result in patterns with concen-
trated high-frequency energy
that stress serializer circuitry,
causing increased jitter. Other =l

On the other hand, .
errors that occur 1
randomly could be
related to jitter and
could indicate that
the system is 7
approaching -
the edge. 0

ERRORS
0 _PER SECOND

patterns that can be used to

X METERS

T T T
X+10 X+20 X+30
INCREASING CABLE LENGTH —————

—

stress systems are described in
SMPTE RP 178 and are called the
serial digital check field or SDI
patterns.

Inaddition to the problems just
described, incorrect or improp-
er data within the datastream can cause
problems. Certain values are reserved
for identification purposes. If these val-
ues occur during active video. the re-
ceiver may process the cocdes as sync,
destroying image integrity. The improp-

er use of reserved codes in the datas-
treamn can occur either at regular or ran-
dom intervals. Codes that remain in the
same screen position are regular errors,
and usually indicate improper setup or
some type of equipment failure. On the

Figure 3. As cable length increases, the number of errors per second
remains virtually constant—to a point. Within ubout 20 melters of
cable, errorrates increase dramatically. Under ideal conditions, this
occurs around 270 meters of cable. Less than ideul conditions can
cause il {o occur on shorter cuble lengths,

other hand, errors that occur
randomiy could he related to
jitter and could indicate that
the system is approaching the
edge.

Conclusion

As you can see, digital video
is not the problem-free solu-
tion it once appeared to be.
Numerous pitfalls exist when
converting an analog facility to
digital. Despite these pitfalis,
serial digital video can simpli-
fy facility wiring, routing and
distribution. Having proper
test equipment, using it on a
regular basis and keeping good
records can go a long way to-
ward building and maintaining
a reliable system. B

=) For additional inforir a-
tion, circle (303) on
Reply Card. See also the
“Test & Measurement”
section on p. 72-74 of the
BE Buyers Guide.

transmission and distribution solutions.
All of this is part of our overall commitment to our customers.
A partnership that, for more than 35 years, has contributed to
our success and, more importantly, yours.
For more information about the complete range of
Grass Valley solutions, call us at 1-800-474-8889, ext. 100 and

we'll send you a copy of our new product family catalog. Or
ask to speak with one of our representatives and see for your-
sclf how the products we offer are, more than likely, just what
you've been looking tor.
Grass Valley. The best
choice you can make.

GrassValley

ATEKTRONIX COMPANY

Group, |

Circle (10) on Reply Card
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The Bottom Line

For facilities that are now
implementing fiber for
wideband applications, it's
time to get down to basics.
Testing fiber requires a
whole new set of skills. From
fiber splicing to data-error
rates and troubleshooting,
this article provides an
important base of instruction.
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By Jim Hayes

Fiber optics has been used in the
broadcast industry for more than 10
years. One of the first applications in-
volved portable cameras operating out
of mobile facilities, where dragging a
giant cable behind the camera was dif-
ficult. A small, lightweight fiber-optic
cable and transmitter/receiver elec-
tronics made the camera much more
portable. It also was more reliable be-
cause optical fiber was capable of sur-
viving after being run over by a truck,
which would have been fatal to coax
cable.

Hayes is president of Fotec Inc.. Boston, MA.

A _/iber—u;lic cable.

www americanradiohistorv com

The basics of maintaining and testing fiber.

Testing
fiber systems

Breakthrough in fiber optics

With early optical CATV systems, spe-
cial FM optical links were used to re-
mote antennas from head-ends. A few
digital links were also used, but the
digital bit rate was extremely high with-
out compression, about 100 millions
bits per second per channel, making
digital transmission expensive. The
breakthroughin fiber optics with CATV
systems came about by using special
lasers that allowed direct AM conver-
sionofthe electrical signal. Theselinks
are capable of transmitting 60 or more
channels and are cost effective for
most systems.

Now we are look-
ing forward to
compressed digital
signals sent over
fiber optics that
do not suffer deg-
radation, no matter
how far the trans-
mission distance.
Just imagine an
MSO distributing
signals to every
system in the
world over terres-
trial fiber-optic ca-
bles that could
carry digital data
and voice signals
simultaneously.

Making up the
link
A typical fiber-
optic transmission

Continued on
page 41
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WARNING

To: Satellite Earth Stations, Duplicators, Broadcasters, OB, ENG and SNG Operators and Archivists

NOISE CAN SERIOUSL AM THE UALITY OF YOUR PICTURES
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SIS o & sy & wWiLcOx
L1} 4

< o

Kubpos| [5]snecawicox)o

REDUCE NOISE

From: Satellite down links, film grain, residual sub-carrier, cross-colour, dirt on films

tape dropouts, bit errors in digital links. Circle (19) on Reply Card
www.americanradiohistort com
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Kudos by Shell-& Wilcox is & single rack unit range of nign performance, Kudos range includes:
dost-effective equipnient for g wide variety of applications.

! ) - : : . « Standards Conversion
The Kudds range benefits from the technical innovation and engineering = e

integrity which hds takep Snell & Wilcox tothe forefront of broadcast + Trapscoding

electronics.

¢ Test Image Genegation
¢ Decoding and Encaoding
* Noisé Reduction

« TBC Synchropisation

¢ Frame Stdre/
Syrichronisation

e Colour Gorrection

e EDH Insertion

* EDH Checking

* Sync Pyls¢ Genération
* Logo Storage
« Digital Distribution

* Digital Black/
Burst Generatidn

¢ Component Digital
Monitaring

+ A to D Conversion

+ D to A Conversion

Did you know Snell & Wilcox did that?

Cirzle (20) pn Reply Card

Snell & Wilcox offices:
USA Tel'+1 408 734 1688 Fax 4T 408 734 4760 UK Tep +44 (0)81 607 9465 Germany, Tel: +49 613 950840 Japan Tel +81 3 3446 3996
Italy-Tel- +39 6 66 38 594 France Tel +33 147 8983 08 IRussia Te|' +7 095 1926992
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Continued from page 32

link, regardless of the type, is
shown in Figure 1. The link is
comprised of atransmitter, which
converts an electrical signal to
the optical signal, an installed
fiber-optic cable plant, and a re-
ceiver that converts the optical
signal back to the electrical do-
main, and is compatible with the
equipment being used in the net-
work. A properly operating link
will transmit the signal with a | .1
minimum amount of distortion 4
and noise contribution.

This sounds just like any other

INPUT

RECEIVER

PRE-AMP/ w =
TRIGGER

OUTPUT

TRANSMITTER

[source g)
LED OR
LASER

CONNECTOFIS

i

/

PHOTODIODE

CABLES

el and receiver input level require-
ments determine the amount of
optical loss that can be tolerated
in the fiber-optic cable plant, which
is called the optical margin.

Installation and maintenance

The installation of the fiber-op-
tic cable plant is usually subcon-
tracted to experienced techni-
cians familiar with the processes
unique to optical fiber installa-
tion. The transmitter and receiv-
er may be installed by anyone
familiar with basic electronics.

transmission medium, and should
be considered such in the testing

Figure 1. Typical fiberoptic link.

and troubleshooting process where stan-
dard test instruments are used in the
electronic domain on either end of the
fiber-optic link. The performance of the
link is dependent on signal strength as
shown in ligure 2. Higher power at the
receiver means a better signal-to-noise
ratio for the signal, until the receiver
saturates and performance degrades
quickly. Low signal levels mean more
noise problems, just like in the elec-
tronic domain. For a given fiber-optic
link, the transmitier power output ley-

Higher power at the
receiver means a
better signal-to-noise
ratio for the signal,
until the receiver
saturates and
performance degrades
quickly.

| -
' ed
ial option prepar

™ ced signals

=
for 1?“ .

»

The complete system is then test-
ed in the electrical domain using
standard test instruments.

Once the installation is complete, the
cable plant tested, and the network
equipment is running smoothly, what
is likely to go wrong in a fiber-optic
network? Fortunately, not much. One
of the biggest selling points for fiber
optics has been its reliability. In fact,
the best thing to do is absolutely noth-
ing. Fiber-optic links do not require
any periodic maintenance. Even open-
ing fiber-optic connections may al-
low these microscopic particles of

%AudipTesf-

" easy tpoperate
storage’ copabilities
* highest performance
* large graphics display

AS03 soffwdre-package for

remote-control and automatic tests

-
* comprehensive two-channel system

* PC-and printer communication

Neutrk AG Neutrik Zisich AG NCV GmbH Neutrk Markehng Ltd, Neutrik Division of Jopan  Neutnk \snul nantation
Liechtenstein wﬁ‘zeﬂond TMOn nited & an Canada/u!

) 320668 340400 941/9804] Te! O Tel 03/54 Tel 5143 ms?m

ox 075/2325393 Fux 11/73438 x (941/996772 Fax 0717928187 Fax 03/541 12827 Fax §14/3445221
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dirt to settle on the ends of connec-
tors. This can cause increased optical
loss or back reflection that mav adverse-
ly affect transmission. However. poten-
tial operational problems can be ad-
dressed by the end-user to speed the
troubleshooting and repair process.
Within the fiber-optic link, the most
likely component to fail is the laser
transmitter because it is the most high-
ly stressed component in the link. La-
sers are feedback stabilized to
maintain a constant output pow-

A properly operating
link will transmit
the signal with a

minimum amount of

distortion and noise

the fiber The meter is calibrated at
several different wavelengths, usually
1,300 and 1.550 nanometers for CATV
and video systems. The meters used
with AM CATV systems require special
detectors for measuring the high-power
levels emitted by the special lasers used
in the AM transmitters.
Troubleshooting begins with the pow-
er meter. testing the optical power level
at the receiver. {See Figure 3.) If there
is no power at the receiver, the
next place to check should be the

er.sotheytendtofail catastroph-
ically. but the time frame is quite
long, 100K to one million hours.
Under any circumstances, the re-
pair of the system will be limited
to finding the failed part and re-
placing it, or in the case of the
fiber-optic cable plant, calling in
a trained technician to find and
fix the problem.

Troubleshooting
Power in a fiber-optic systemis
measured by a fiber-optic power
meter. which uses a solid-state

contribution.
BER
|
| \POWER LEVEL
|
| SATURATION
|
| BER
RECEIVED >

OPTICAL POWER

transmitter LED or laser, just to
isolate the problem to either the
transmitter or the cable plant. Re-
ceivers are low-stressed devices
and are highly reliable. But the
electronics behind them can fail.
If there is receiver power but no
communications, an electronic
test is necessary to see if the re-
ceiver is working.

With the cable plant, the biggest
problem is what the telcos call
backhoe fude, a graphic description
of what happens when someone
mistakenly cuts or breaks a bur-

detector and electronics to mea-
sure the average optical power in

yWJ2s
Straight thru 752 terminating

Normal thru 75 L2 lerminating
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Figure 2. Signal strength ol [iber-aptic sysiem.

RGB
NTSC HDTY| SERIAL

ied fiber-optic cable. Although this
Continued on puge 46

DIGITAL

Circle 22 on Reply Card
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] STANDARD

EQUIPMENT.

Canare Patchbays handle every 752
standard in your plant, rom Baseband
Video to High Resolution Computer
Graphics and, the studio Iinterface
standard of tomorrow...Serial Digital.

Plus you get the following:

e WIDEST BANDWIDTH
DC ~ 600MHz
e LONGEST LIFESPAN
‘Microswitch” contacts
e EASIEST INSTALLATION
Jacks Screw To Front
* PERFECTLY COMPATIBLE
Your Cords or Qurs
« BEST BOTTOM LINE
Less Expensive!
Call, or wnite today for a FREE
technical brochure with complete
specifications and the number of your
local Canare dealer.

L LN AAE

511 5TH Street, Unit G, San Fernando, CA 91340
{818) 365.2446 FAX (818) 365-0479
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If you've been quietly suppressing
a monumental U¥ge€ to smash

the living HECK out of every single
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for the last umpteen vears,
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The Wide, Wide
World of D-3.

Consider the world-class caliber of customers who
rely on D-3. Virtually all of NBC's prime time programming airs
on D-3. 90% of the BBC's air-time is transmitted over D-3
VTRs. Televisa, the world's largest telecaster, uses D-3 for 80%
of its production and 100% of on-air playback. USA Networks
utilizes digital M.A.R.C. systems for automated playback of
all on-air programming and commercials. ESPN deploys D-3
VTRs for time zone delay of its irternational programming.
Atthe local level, stations like KIRO-TV in Seattle, Washington,

facilitate on-air playback with a digital M.A R.C. machine,

Selecting a D-3 digital video recorder for your facility
simplifies design and implementation into existing systems
and maximizes all the quality of composite video. (Installing
component video recorders i1 a composite environment ¢an
actually reduce the quality of pictures.) With D-3, broadcasters
large and small enjoy the format's superior specifications, such
as full bit rate recording (with no artifacts from decoding and
compression), four hours of record time from one cassette, and
upgradability to D-5 component digital, widescreeri television
and HDTV.

For today and tomorrow, whether your business interests

are near or worldwide, D-3 is tre first choice in composite

digital video. From Panasenic. First in Digital Video.

Panasonic

Broadcast & Television Sysiems Company

mn

The Offic al Broadcast EqLipment of
the 1996 Olympic Games. mﬂ
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most often happens when an under-
ground cable is dug up, it can happen
when an elecirician is working on other
nearby cables inside a building. Aerial
cable is usually wrapped on a messen-
ger or installed coax in an overbuild
system. so it is at the mercy of vehicular

Outside cable faults
are often hidden and
are best found by

QOutsicle cable faults are often hidden
and are best found by using an optical
time domain reflectometer (OTDR) to
localize the fault, just as TDRs are used
in copper wire. Then have personnel
scout the area indicated by the OTDR
to look for obvious damage.

Inside buildings, the short distances
make OTDRs unusable, so a visual-fault
locator is necessary. The visual-fault
locator puts a bright visible light, usu-
ally from a laser. into the fiber. Breaks

Continued from page 42

in the fibers become visible, even
through the cable jackets that are nor-
mally used for indoor cables. Another
problem is breaking the cable just be-
hind the connectors in patch panels. This
is a difficult fault to find and a visual-fault
locator is often the only way to find it.

Fiber-optic links
do not require

using an optical time

any periodic

d . f AE AR HETIRU CABLE maintenance.
omain reflectometer. TRANSMITTER  PLANT LOSS
POWER / —
—— e — 7 . .
= — é In most cases, afiber-optic sys-
accidents, weather and target- ~ TRANSMITTER _ | Hggﬁ\égﬂ tem is not likely to he the cause
shooters. FIBER OPTIC % of significant maintenance prob-

Outdoors, the best defense is
to mark where cables are buried
and/or bury a marker tape above
the cable, which will hopefully he
dug up first. Orange or yellow jack-
et cable should be used inside
buildings instead of black or gray,

X

~

CABLE PLANT

NNy

RECEIVER

-

lems. A simple, inexpensive
troubleshooting kit, consisting
of a fiber-optic power meter and
visual fault locator, will suffice
for troubleshooting most prob-
lems. but a good outside plant
installer needs to bhe available

because these colors will make the
fiber cable more visible and dis-
tinctive to those working nearby.

o0k Digita

g-;,;——"':ﬁ'"’xj" -l

-

Even Over Short Hauls It's a
Remarkable, High Quality
Microphone Pre-Amp, and
20 BIT A/D - D/A Converter
—All In One Affordable
Package.

0 Fa

Figure 3. Troubleshooting d system using a power merfer.

when serious cable plant prob-
leims ocCccur.
=

0% Fiber

K(;eps Your Audio Signals Regular Over The Long Haul

¢ 2.5 Miles transmission distance

¢ Eliminates RFI & EMI interference

¢ Eliminates Ground Loops & 60 cycle hum
¢ 108 dB dynamic range (A Weighted)

o 48V Phantom power

+ 70 dB continuously variable gain control

* Field powered by 12Vdc
» Frequency Response .1hz - 21.5 Khz
o $1499 Stereo pair transmit - receive

Call your local rep or dealer for more
information. Or for a demo call.

LIGHTWAVE SYSTEMS, INC.
900 Jackson Street, Suite 700, Dallas, Texas 75202 O Phone (214) T41-5142 0 1800 525-3443 0 Fax (214) T41-5145
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- __ DPS MicroSYNC. Personal TBC

s g - L1 V-Scope™ VDA™ or Routing Switcher
| -

ards. Or choose the AVS-2400
MicroSYNC AV svstem which combines
both audio and video synehromizers in
OIe convernient trrame.

You'll find that the MicroSYNC per-
forms like the reat thing, with digitally
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ES-20000 12 Chanmel Bapansion Sysic

I's the first TRUE Video Svnchronizer
on a PC® card, giving vou an atfordable
way to svnchronize any direet color
video signal including satellite, network.,
mobile and ENG feeds. Unlike infinite
window TBCs with their performance
limiting Y /C separator cireuits. the
MicroSYNC utilizes 4-Field Composite
Processing tor transparent NTSC
performance.

Merely insert one or more MieroSYNC
ards into a DPS ES-22(0 Dual Channel
or E5-2000 12-Channel Rackmount
Expansion Svstem. Both provide power

nonvolatile memory, adjustable vertical
blanking width, two clamp specds and a

DIGITAL

PROCESSING SYSTEMS INC.

controlled proc amp settings, black clip.
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choice of hot switch modes. Production
cffeets inelude Freeze Frame, Freeze
Field and Variable Strobe.

Now more than ever, the video
industry is keeping a close eve on the
hottom line. Which makes this high
yuality svnelironizer a smart buy for
TV stations, mobile operators,
production facilities and cable com-
panies alike. So call DPS today and get
the lowdown on the new MicroSYNC.

In the US. call (606) 371-35333 Fax: (606) 371-3729 » In Canada call (416) 754-8090 Fax: (416) 754-7046
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The Bottom Line

The integration of digital
audio and video signals into
the broadcast facility has
come a long way since the
introduction of the first D-1
VTR. The need to under-
stand, plan and measure
digital signals continues to
grow and change. It is
important to know the
system design requirements
for correct implementation of
digital audio and video,
including proper monitoring
of serial digital signals and
equipment status.

48 Broadcast Engineering November 1994

By Curtis Chan

Although hybrid analog/digital broad-
cast facilities still proliferate, the emer-
gence of the all-digital studio is now be-
coming commonplace within the indus-
try. This has brought about the following
realities in the broadcast environment:

+ Expanded integration of component
analog video distribution and
monitoring

+ Component/composite digital video
and AES/EBU digital audio
distribution and monitoring

* Multiplexed digital video, audio and
anciliary data

¢ Reduced dependency on analog NTSC
format and monitoring

s Composite and component analog and
related equipment coexisting with
digital

s New operational and monitoring
methodologies

To integrate these points effectively,
many precautions must be taken into
account when designing or retrofitting a
facility for digital. The following are some
key points to keep in mind.

What standards?

When is a standard not a standard?
When it's still a proposal or recommend-
ed practice. This means that although
the intent is there, many manufacturers’

Chanig president of Chanand Associates, a marketing consulting
service foraudio, broadcast and post-production in Fullerton, CA,
Respond via the BEﬂXback line at 913-967-1905.

www americanradiohistorvy com

With digital systems, the details are critical.

Monitoring
digital audio/

video signals

products are still not adhering (or only
partially adhering) to standards. The
track record to date for all-digital facili-
ties is also short. Therefore, systems in-
tegrators, engineering staffs and manu-
facturers are going to have to work to-
gether to get the details right. With digi-
tal systems, the details are critical — in
many cases, it takes very little to turn a
system that’s working perfectly into one
that doesn’t work at all.

Don’t let monitoring of
the digital TV signal be
an afterthought in
your facility’s
conversion plans.

Take care in matching digital compo-
nents. For instance, digital distribution
amplifiers may not all be similar — while
one is acquisition-level dependent, an-
other may be rise-time dependent. Also,
earlier serial component chip set designs
differed greatly in their implementation,
so be careful when matching different
manufacturers’ products. With signals of
up to 360Mb/s, dynamic and interdepen-
dent signal characteristics must be taken
into account, such as input/output re-
turn loss, launch-signal waveform integ-
rity and jitter performance. For this rea-
son, cable runs of less than 200 meters
are often recommended, along with a
minimum number of active devices and
connections on each run.

Embedded audio is another critical is-
sue. Make sure that any hardware you're
considering properly encodes and de-
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wireless
within

your reach.

- professional UHF wireles:
. The Telex® FMR-450 UHF ‘
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s, | I Telex products, we designed the
1R-430 to hold up under the most demanding
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like VHF. . conditions_ In fact, it's so reliable, we back it with
This new professicnal microphone breaks through  a full three-year warranty.
old sound barriers with flawless audio response. For price and product information, call toll-free

And because it operates within the UHF band from  1.800-392-3497. We think vou'll like what vou hear.

Telex
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CABLE | S/N(B) | S/N(VRATIO) | ATTNG 1/2r, (@B) | TiMeBETWEEN | CO0US emmbedled audiorin tife) sehial bit
stream. This is especially true if you are

LENGTH (M) ERRORS . )

— TR Sl o — routing embedded audio through
=~ X1 2 : { JCENTURY DVTRs, digital disk recorders (DDRs),
350 X0 . 20.8 122 26.2 1MONTH multiplexers and switchers. Several
356 8X10" 204 109 26.7 1DAY major manufacturers have cited this as
374 1X10"° 19.0 80 281 1 MINUTE the most problematic area of serial dig-
387 7X10° 181 64 29.0 1 SECOND ital video today.

400 | 2x107 17.1 51 30.0 1 FRAME
418 L 7%10¢ 158 18 313 1MS Cable, connectors and patch panels
484 T7x10-a 108 12 6.3 | 1ps Most facilities use coax cables exhibit-

ing low losses up to 10MHz, and with
proper equalization, serial digital runs
extending to 360Mb/s shouldn’t pose a
problem. Keep in mind that the most
important characteristic of coax for seri-
al digital is its loss at one-half the clock
frequency of the transmitted signal.

Although 50() BNCs are still the norm,
75€) connectors are turning up more fre-
quently of late. In most analog applica-
tions, the impedance mismatch between
these connectors is of little conse-
quence, but in the case of interfacing
serial digital devices, the need to match
impedance becomes more critical. There-
fore, it is recommended to use 75()
components wherever possible for seri-
al digital applications.

The same holds true for patch panels,
which should have a characteristic im-
pedance of 75() to avoid reflections
caused by impedance mismatches. [t may
not he necessary to replace all of your
existing 50() patch panels overnight, but
you should certainly plan to upgrade
soon if your facility plans to implement
serial digital video.

Table 1. Theoretical values for BER, /N and attenuation at one-haif clock frequency in serial digital
NTSC signals, when passed through various lengths of Belden 8281 coax cable. (Assumes scrambled
NRZ{ channel code und Gaussian distributed noise.)

Terminations and loop-throughs

The serial digital standard specifies that
terminations should be 75{) with no sig-
nificant reactive component to 270MHz.
This specification is more important at
short cable lengths than at long lengths
where the reflected signal is more atten-
uated. Also, most of today's digital re-
ceivers are terminated in order to avoid
return loss problems.

The signal regeneration of active loop-
throughs helps isolate the input from the
output — as long as power stays up. On
the other hand, passive loop-throughs
make it possible to monitor the actual
signals being received without substitu-
tion. This is especially helpful for serial
transmitters with multiple cutputs, be-
cause they usually have separate active
devices on each output. Menitoring one
output doesn't necessarily indicate the
quality of any other.

NEw BELDEN® DIGITAL AUDIO CABLES. ..
110 OHM IMPEDANCE DESIGN PROVIDES
ERROR-FREE TRANSMISSION OVER
EXTENDED DISTANCES.

Suppose you need a digital audio cable that meets the
latest AES/EBU standard? Simple? It has to be high flex?
Or NEC* rated? You got it! A patch cable? Or snake?
No problem when you specify Brilliance* from Belden.

Signal distribution
and synchronization

When distributing serial digital signals,
consider the analog distortions that may
affect the signal, such as rolloff, phase
distortion, noise, jitter and baseline shiit
due to AC coupling.

Serial regeneration is the simplest solu-

audio needs of your television, radio, post-production or recording
150
L] ISTERED
B High Flex Cable (Belden No. 1696A) f
and 2 pair Zip-style CM rated (No. 1802A)
and 12 palr (No. 1806A)
[Belde

RESULTS
[ ]
studio. And each offers tight impedance tolerance and low
B Cables available In 1 pair CM rated (Belden
B NEC Rated Snake Cables in 4 pair
Get winning results every ime. Call 1-800-BELDEN-4
Copyright 1994, Bekien inc

Belden has developed three new Brilliance cable lines to meet the digital
capacitance unbalance to minimize signal reflections and jitter.
No. 1800A), 1 pair CMP rated (No. 1801A),
(Belden No. 1803A), 8 pair (No. 1805A),
and request New Product Bulletin No 105.
of « Protection

Association, Quincy, MA
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tion to these. However, the signal can't be
regenerated indefinitely because of cu-
mulative oscillator jitter and the fact that
the clock is extracted from the incoming
signal. On the other hand, parallel regen-
eration can reduce jitter because of its
low loop bandwidth, but at the expense
of complexity. The best approach is to
use a fouse reference clock to synchro-
nize all regenerated outputs.

One of the newer ways to make NTSC
and serial 4:2:2 compatible is to use a
digital frume synchronizer. This device
digitizes allincoming analog signals, seri-
alizes them, and then synchronizes them
to the house timing reference.

Monitoring and measurement

In addition to a program signal display
and traditional TV system measure-
ments, monitoring devices for serial dig-
ital signals also will need to quantify the
many parameters associated directly
with the digital serial waveform. The
result is several new categories of mon-
itoring and measurement methods: pro-
gram signal analysis, data analysis, bit-
and format-error displays, transmitter/
receiver operation, format verification
and fault tolerance reporting. For most
facilities, a transitional approach in add-
ing appropriate equipment where need-
ed instead of a complete retrofit seems
to be economically viable.

Embedded audio has
been cited as the most
problematic area of
serial digital video
today.

Another type of testing is required to
cope with the so-called cliff effect that
most digital systems exhibit. This refers
to the capability of digital systems to
perform well nearly to the point of failure
— unlike analog systems, where gradual-
ly degrading performance alerts the user
to a growing problem with plenty of no-
tice. In order to know how much margin
is available before reaching the edge of
the cliff, it's necessary to take a digital
system out of service and add stressing
parameters to the signal until it crashes.
One wayto dothis is simply to add lengths
of cable to a signal path.

Measuring serial
digital video signal timing
Relative timing between serial digital
video signals can vary tremendously in a
TV environment. To measure effective
timing dilterences, you can use an active
picture timing test signal (previously
known as the digital blanking test signal),
which is available on many new digital

component generators.

The first and last full active analog
field lines of this signal have a white
(luminance-only) bar with nominal
blanking edges (lines 21, 262, 284 and
525 for 525-line systems). Use of these
full lines ensure that the complete sig-
nal will be visible after D/A conver-
sion. All other active picture lines have
a l-sample, half-amplitude word in four
locations: the first and last active dig-
ital sample, and the first and last sam-
ple at the 100% point of a nominal
white bar.

Studio digital video

transmission systems
Signal-to-noise ratio (§/N) is an impor-
tant test parameter in transmission sys-
tems. Although SMPTE 259M (the serial
digital video interface standard docu-
ment) doesn’t specify S/N ratios, a typi-
cal recommended value would be 40dB
or greater at the transmitter. Errors will
occur if the 5/N at some location in the
system reaches a low enough value. Al-
though an automatic equalization circuit
in the receiver can compensate for high-
frequency iosses that increase with ca-

VISIBLE B

RESULTS.

NEW BELDEN® DIGITAL VIDEO CABLES
SUPPORT EXTENDED DISTANCE

TRANSMISSIONS UP TO 400 METERS.

Looking for a new interconnect cable for component
or composite Senal Digital transmission? One that
exceeds the SMPTE distance requirements of 300

meters? And provides exceptional picture definition as
well as eliminates problems resulting from penodicity?

Well, look at new Brilliance® Low Loss Coax Cables from Belden.

Belden No. 16944 and No. 1695A (plenum version) are 75 ohm precision
cables speially designed to handle the high data speeds of Serial Digital

d video distribution at 270 or 360 Mb/s, allowing you to experience the full
o benefit of digttal technology. They are also suitabie for interconnection from
g camera to monitor and for analog video distribution.

The cables are RG-6U size, so they're smaller, require less space, and
weigh less than standard precision video cables. They also offer 20% lower
loss at Senal Digital frequencies. and 33% lower loss at 1 GHz than standard

precision video cables.
Q?

|

S Specify the cables that will go the distance
i for you. Call 1-800-BELDEN-4 and
request New Product Bulletin No. 105.
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hle distance. overall signal level losses
due 1o coax attenuation will cause the
S/N at the receiver to decrease. there-
by increasing the possibility of errors.

Table 1 compares the bit-error rate
(BER). attenuation and S/N for digital
video on a variely of cable lengths.
(BER is the ratio of hits in ervor to the
total number of bits transmitted.) Note
that a 4.7dB increase in S/N changes
the BER result from one error per franie
to one error percentury. In general. the
expecled operational distance of a
serial digital signal is dictated by the
lengih of coax cable that attenuates a
frequency of half the clock rate by up
to 30dB. Table | indicates that this
occurs at a cable length of 400m, and
produces a BER of roughly one error
per frame.

Good engineering practice suggests
a 6dB margin above this attenuation
figure (equivalent to about 80m of ca-
ble), setting a practical maximum op-
erating length of roughly 320m for
NTSC. (All length values based on
Belden 8281 cable). Use of properly
equalized and re-clocked distribution
and routing equipment at such inter-
vals with adequate margins will help
ensure long transmission distances
with suificiently low error rates.

Measuring bit error rates

Although random bit errors should be
kept below problematic rates if proper
S/N margins are ohserved, burst errors
due to interfering signals, such as noise
spikes. crosstalk. connector problems
and other electrical or mechanical prob-
lems are still likely to occur. Because of
the intermittent nature of burst errors,
data recording and communications €s-
gineers have defined another error mea-
surement: the errored second — sinyply a
notation of each second of data that con-
tains an error. Under this scheme, error
detection data is generally presented as
the number of errored seconds over a
period of time, and time since the last
errored second.

This is a better measure of fitness for
service than straight BER for links that
are subject to burst errors. A BER mea-
surement could give the same value for a
single. large burst as it does for several
shorter, scattered bursts. But if each of
the shorter bursts results in momentary
sync failure, the subjective effect is more
damaging to the viewed picture than that
caused by the single burst. The errored
second method counts the occasions of
error in integer fashion. thus providing
some statistical information about the
simple occurrence of any error, including

the more likely burst errors, without qual-
ification of the number of bits lost in each
case or in total.

Note also that BER tests require specit-
ic test signals that use a variety of pseu-
do-random sequences at various bit rates.
This means that testing must take place
during out-of-service periods. whereas
errored-second counting can take place
continuously during regular usage. tur-
thermore, some TV equipment won't
properly process the BER test signals
(none of the sequences are similar to the
serial digital video bitstream), so results
may be misleading and difficult to con-
duct with all normal equipment in line.
Finally, pure BER measurements simply
don’t provide meaningful data when the
system under test is basically noise-free
but subject to hurst errors, so the errored
second technique is clearly preferred for
serial digital video transmission testing.

Figure 1 describes an error measure-
ment system cevised by Tektronix, which
has been approved for standardization
by SMPTE. The method is based on mak-
ing cyclic redundancy check (CRC) cal-
culations for each field of video at the
serializer. Separate CRCs for the full field
and active picture, along with status flags,
are then sent with the other serial data

Continued on puge 57

culors, Qurcustomized A/V cablesare designed with
your needs{und packetbouk'yin mind,

Think Again.

You should see the quality and pricing
on Clark Wire & Cable

151 S. Pfingsten Road *B
Deerfield, Il 60015

« Patch Cords
» ADAT Hamesses

* And More!

+ Digilal A/V Assemblies
+ Complete Facilities

If You Think We Only
Supply Bulk A/V Cables ...

hink Again.

Clark Wire & Cable provides custom high quality
s, cut to length and terminated to your specifications.

bulk cable and connectors. LA wine s » DA-88 Hamesses WIDE &
O B LK cise « DT-12 Audio Snakes/Harmesses LARK e
Clark Wire & Cabic has industry stamdard audio and » RGB Cables ]

video cables available in as ity asten jacket 1-800-CABLE-IT! + Remote Camera Cables 1 'BOO-CABI.E-lT!

151 S. Pfingsten Road #¥B
Deerfleld, IL 60015

Circle (53j on Reply Card

52 Broadcast Engineering November 1994

wwWw americanradiohistorv com

Circle {54) on Reply Card



www.americanradiohistory.com

When you see this name on a post production

range you can expect somethin

wWwWw.americanradiohistorv.com


www.americanradiohistory.com

Digital Switcher - Analog Price

 DVS1000

Component Digital

Switcher & Router

A unique, compact, cost effective swilcher - the
DVS1000 is designed for telecine bays and other
applications such as graphics, animation or
presentation bays, outside broadcast vehicles
small edit bays and training organisations

It provides transparent, component digital quality,
without the complexity, expense and space requirement
of a conventional digital switcher.

The DVS1000 accepts 8 SDI component inputs and has
4:2:2, 10-bit processing throughout. As the unit s
entirely digital, it allows maximum performance to be
obtained fram today's 10-bit DVTRs.

If offers an opticnal downstream keyer, with externai key
and till, and is also available in 16:9 aspect ratio.

This is & serious switcher in a small box.
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Dual Channel Effects - Single Channel Price

> .§{<‘ q Extended control panel

CHe,
" Standard control panel

-&g&m‘me. -

mm‘:-
S SR Y
‘ -

Dlgntal Video Effects

Magus is a high quality 3D digital effects systern, whose
¥ unique architecture enables the cost-effective s gl

channel production of many popular effects or

only available on dual charnel DVEs (see overleaf

The system is modular in concept, coing from

a 3D digital effects frame-store up to @amulti-channel
system, with the option of digital component layering
mixer, with wipe and transparency.

All processing is done in the industry standard digital

4:2:2:4 domain, using 12 bit internal processing
perb filtering quality and Dynamic Roungding ™" SNELL & WILCOX E

ensure transparent processing quality. Engineering with Vision
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Applications

DVS1000

Component Digital
Switcher & Router

Digital guality without the price
penalty

Designed for telecine, 3D animation,
graphics, special projects and
simple edit applications in broadcast
and post-production

Eight channel switcher, providing
8x4 serial digital routing matrix

Downstream keyer option with
external key and fill

Maintains 4:2:2 signal path

Eight serial inputs of 4:2:2 video
processed to full 10-bit resolution

Multipie wipes with variable edge
softness. Auto transitions, internal
black and background generators
Six integral switching busses, four
output busses. External control from
editor

525/625 Switchable

Available in 4:3 or 16:9 aspect ratio

Snell & Wilcox offices:
USA Tel +1 408 734 1688 Fax: +1408 734 476C UK Tel: +44 (0)81 607 9455 Germany Tel: +49 6171 93 0840
Japan Tel: +81 3 3446 3996 Italy Tel: +39 6 66 38 524 France Tel: +33 1 47 893 83 08 Russia Tel: +7 095 1926992

* Dynamic Rounding™ is used under license from Quante

mited

** Oft screen shots
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Magus

Digital Video Effects

educatonal
[

30 effects with perspective

Dual image effects on single channel

Super warp effects as standard

Live, still or matte backgrounds

High quality filtering and
interpolation

Dynamic Rounding™*

Still store capability

Faise color, quantization, pixelation
and defocus which can all be
manipulated within the picture
Linear keying throughout
Sophisticated trails and sparkles
Extensive ripple controls

Lighting and shading effects

Corner positioning

Variable strobe with motion
blur effect

GP! and serial protocol interfaces

Selectable 4:3 or 16:9

Examples of

Magus single

channel effects**

Dual source, double-
sided pageturn

Push on / push off
with widescreen

True 3D with

intersecting planes

Super warp with
drop shadow over
internally generated
background

Circular ripples
with lighting

5 [ sne & wicox 10
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Continued from page 52

through the transmission system.
The CRCs are recalculated at the

deserializer and, if not identical to
the transmitted values, an error is
indicated. Error reporting is pre-
sented in errored-second form.

Recent standardization activities

SMPTE has issued several recom-
mended practices (RPs) and stan-
dards documents that address digital
video testing and monitoring. The
first is “Error Detection Checkwords

PARALLEL DATA | oo
» CO-PROCESSOR s ] sSERIALIZER
(FROM STORAGEOR L—— —— "~ | |
SIGNAL PROCESSING ; CRC
DEVICE) * caLcuLATION

ETRANSMISSION PATH ::

BT | 728, (s rrocesion
DEZERIALIZER BRE FLAGS CO-PROCESSOR PARALLEL
‘ DATA
CRC ERROR REPORTING
CALCULATION |—g] “OMPARE I

and Status Flags for Use in Bit-Serial
Digital Interfaces for Television”

Figure 1. Proposed emor-measurement system for digital video signals, based on cyclic redundancy check (CRC)
compariioqs.

(SMPTERP 165). It defines aCRC code
that a sending device can embed in the serial
digital signal’s ancillary data space, to be
used by the receiving device to verify signal
integrity. Another is “Serial Digital Interface
Check Field for 10-Bit 4:2:2 Component and
4fsc Composite Digital Signals” (SMPTE RP
178), which describes a test signal designed
to stress the receiver during out-olservice
envelope testing.

In the area of fault reporting and status
monitoring, a recently approved standard,
“Television: Fault Reporting in Television
Systems” (SMPTE 269M), defines a simple,
inexpensive interface through which any
active device in a TV system can report its
operating status. For more complex hard-

ware like production switchers and VTRs,
another standard, “Status Monitoring and
Diagnostic Protocol” (SMPTE 273M), has
been proposed (but not yet approved). It
would allow more sophisticated devices
—which may have their own internal diag-
nostic processors — to communicate with
a central status monitoring system.

Work is still under wayin the critical area
of monitoring digital video signals. Never-
theless, much has been established and
standardized, and appropriate monitor-
ing hardware and systems are available, or
will be soon. Therefore, it's a good idea for
TV professionals to familiarize themselves
with where things stand today, and to stay

in tocu in touch with the remaining issues as
they unfold. Don't let monitoring of the digi-
tal TV signal be an afterthought in your
facility’s conversion plans. [ ]

Editor’s note: The author wishes to thank Tektronix ‘or material
from A Guide 1o Digital Television Systems and Measurements.”
Thanks alsoto William C. Miller of Capital Cities/ABC, chairman ol
the SMPTE Working Group on Monitoring in Diagnostics in Digital
Television Systems, for information on SMPTE standard activities.

B For more ifarmaiion on monifeeng
digihal viden signals, circle (320 on
Feply Card. See also “Analvzers, Video
Svsfem " and “hgital Diagnostic
Svshems, " p V2 of the BE frvers Guide.

Coming in January

The biggest
thing to happen
in television

broadcasting
since late night

bvs

e long

INTERFORMAT
TRANSLATORS

TYPE 734 - RGBS to Y, R-Y,B-Y
TYPE 735—Y, R-Y, BY to RGBS

FOR THE CLEANEST VIDEO
IN AND OUT OF YOUR NON-LINEAR EDITOR

FR 730 FRAME HOLDS 3 BOARDS, ANY MiIX

* Absolute conversion accuracy

term stability

e 10 MHz bandwidth

e Adjustable Y setup

e On-board horizontal phasing

e Comp or non-comp RGB outputs

e Betacam, MIl or SMPTE/EBU levels
* 525 or 625 line operation

broadcast video systems Itd.

\.

40 West Wilmot St., Richmond Hill, Ontario L4B 1H8
Telephone: (905) 764-1584 Fax: (905) 764-7438
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The Bottom Line

To broadcasters, there are
few things worse than
unscheduled off-airtime.
Extended time spent off-the-
air not only reduces revenue
due to missed commercials,
but can affect future revenue
because of a smaller audi-
ence. Proper transmitter care
and operation can extend
tube life, reduce downtime
and increase profitability.
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By Heinz Bohlen and Don Peters

The old adage, “An ounce of prevention
is worth a pound of cure,” is especially
true in today’s competitive, revenue-driv-
en broadcast markets. Stations live or die
by staying on the air. An unscheduled
system failure, or the unbudgeted pur-
chase of a new replacement tube, can be
the kiss of death.

How do you reduce the chance of catas-
trophe due to tube failure? How can you
extend tube lifetime to approach the de-
signed longevity? For years, station engi-
neers have used various tricks to get
longer operating life, with varying degrees
of success. Success can be maximized,
however, by understanding the factors
affecting tube life and implementing a
proactive tube management program.

Read the manual again and again

Study of the manual is basic, but often
overlooked and underrated. Broadcast
transmitters and tubes are designed to
work in a particular way. If you follow the
manufacturer’s guidelines, you'll avoid
many of the problems caused by pushing
equipment beyond its performance lim-
its. Data sheets are available from most
companies, and most tube manufactur-
ers have an application engineering de-
partment to assist in evaluating tube per-
formance for a given application.

Inspectregularly

No matter the type of transmitter or
tube — whether for radio or television,
power grid tubes, klystrons or inductive
output tubes — a regular, visual inspec-
tion is extremely useful. [t can reveal any
number of potential problems, such as
loose connections and screws, leaking

Bohlen Is engineering manager and Peters is senior sclentist for
Varian Associates, Palo Afto, CA.

wwWw americanradiohistorv com

Maintaining
power tubes

Keeping transmitters healthy starts with a carefully
planned maintenance program.

water, dirty filters, and discoloration
caused by overheating. These are early
warning signs. Watch for them, and ad-
dress any related problems immediately.
Checks should be done at least quarter-
ly. With new tubes, a daily check is a good
idea. It offers an opportunity to become
familiar with what to expect, and pro-
vides a baseline for future inspections.

Specifics for air<ooled tubes
Several things can be done to extend
the life of air-cooled tubes. They include
the following:

*Apoid shortcuts: They aren’t worth it!
For example, salety interlocks and tube
protection circuits, such as vane switch-
es, grid and plate overload circuits,
should be checked as part of regular
maintenance. Look for burned resistors,
which could indicate inappropriate neu-
tralization or bypassing. Make sure the
voltage standing wave ratio (VSWR) de-
tector is set and checked against the
manufacturer’s recommendations, and
not modified. Bypassing relays can have
disastrous consequences.

*Manage filament voltage: When filament
voltage is too high, a power tube loses
emission rapidly and normal operating
life is not achieved. Filament voltage
management programs can extend tube
life. Check with the tube manufacturer
for information about establishing a fila-
ment voltage management program. (For
Varian power grid tubes, ask for Applica-
tion Bulletin No. 18.)

*Maintain sockets: A simple inspection of
the tube socket can be revealing. Look

Continued on page 62
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For your move to
serial digital
_ video...

i\

...Lake Sierra Video Systems along.

The Model 1616D breaks new ground in serial digital

video switching. With state-of-the-art cable equalizers
on every input and a 2 GHz GaAs crosspoint array, the
Model 1616D provides the performance you need:

> 16 x 16 serial digital switching matrix

P Data rates from 140 to 400 Mbps

P Automatic equalization for up to 300 meters of cable
P RS-232 or RS-422 serial port for external control

» Up to 64 control panels on a robust RS-485 network
» Modular design, in just 1 RU

-

FEPe F
J‘Ii’i‘»@ &

‘0’3.@75"‘ 2999
285.2%%%

~
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In your move to serial digital video, you can count on
Sierra Video Systems to lead the way. The proven
leader in analog routing switchers is now the new

name in digital video.
Sierra Video Systems— for an easy i \\\ SIERRA
A \\\2I{s)

move to serial digital video. 4
‘I' ﬁl"
[ W\ \SYSTEMS
-yout can see the difference! ¢ ']J

To find out more

about the Model 1616D
Serial Digital Video Routing Switcher
contact your nearest SVS® dealer, or )
call Sierra Video Systems at
(916) 478-1000.

DQ \

N
.

O

P.O. Box 2462

Grass Valley, CA 55945 USA
Tel (916) 478-1030

Fax (916) 478-1105
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The SV-4100 Pro DAT Recorder from
Panasonic. Think of it as an SV-3700 with
Instant Start, External Sync, improved

sonic performance, and a whole lot of

attitude. If you would like detailed
information, call 800-777-1146, code 02.

Panasonic

Broadcast & Television Systems Company
©1994 Panasonic
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Continued from page 35

for broken or missing contact fingers and
burns on the filament collet. These are
early signs of degradation that could im-
pact reliability and result in possible tube
loss or sudden failure. Replacement parts
and kits are readily available from manu-
facturers. When checking the tube sock-
ets, it's critical that the tube be properly
removed and re-inserted in the socket.
Use the proper tools and techniques as
described in the manufacturer's manual.
How often tubes should be pulled out
and checked remains a much debated
issue. Indirty, dusty environments, it may
need to be done every six months or even
more frequently. If the environment is
clean and well-controlled, once a year
may sulffice.

*Do blower maintenance: Blowers and
air-cooling fans play an important role in
keeping the tube cool. Make sure they are
checked regularly and any dust, dirt and
insects that have collected are removed.
Also, check air filters regularly, because
airflow will be reduced if filters are

plugged.

Specifics for liquid-cooled systems
If you're looking for ways to keep liquid-
cooled transmitter tubes in good health,
here are some helpful tips.

*Cooling systems: The high power levels
of present-day microwave tubes require
that careful attention be given to the
design and operation of cooling systems.
In some cases, inadequate or improper
cooling because of scale or corrosion
may be the limiting factor in tube life.
Although the manufacturer’s recommen-
dation should be followed in maintaining
the cooling system as a whole, the follow-
ing list of adjustment and routine mainte-
nance items may help provide the long-
est possible tube life.

Keep the coolant temperature constant
and as low as ambient weather condi-
tions and othertotal system requirements
will allow.

Use clean, demineralized water for orig-
inal flushing, final filling and make-up.

For cooling systems without ion-ex-
change cartridges, use commercial gly-
col mixtures with inhibitors only, such as
Dowcal 10 or Dowtherm SR-1. Do not use
technical-grade, uninhibited ethylene gly-
col; it can cause corrosion that will dam-
age the transmitter cooling system and
tube(s).

Because transmitter cooling systems
are not sealed, ingredients oxidize over a
period of time and need to be replaced.
Annually, drain the cooling mixture and
flush the system once or twice with de-
mineralized water before refilling it with
new cooling mixture.

In systems with ion-exchange cartridg-
es, uninhibited ethylene glycol must be
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FILAMENT LIFE EXTENSION PROBABILITY FOR A
TRANSMITTER USING THORIATED TUNGSTEN TUBES
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To determine the probability of extended tube life, determine the amps/watts ratio then look right
to determine where il intersects the appropriate frequency curve. From that point, look down io see

where it falls on the x-axis.

used. Monitor the condition of the ion-
exchange cartridge. Rapid exhaustion of
the cartridge may indicate a source of
contamination, electrolysis, the use of
inhibited glycol, or because the purifica-
tion loop lacks sufficient capacity for the
bulk coolant being processed. Follow the
purification loop manufacturer’s instruc-
tions with respect to replacement proce-
dures for filter membranes and cartridges.

Keep the main loop and branch filters
clean by routine inspection and cleaning
or replacement as required. Don’t allow
the differential pressure to increase by
more than 25% above the original value
at the equivalent flow rate.

Take care when repairing a leaking lig-
uid cooling system. If possible, use the
same materials that the manufacturer
originally used. Specifically, do not use
brass or soft soldering, which can cause
severe corrosion. In a vapor-cooling sys-
tem, avoid any parts made from silicon
rubber. Silicon is leached out by dem-
ineralized water and has the tendency to
film coat the systems’ “hot parts,” such
as the collectors and anodes. This re-
sults in the so-called Leydenfrost phe-
nomenon, in which the electrodes be-
come covered with a thin vapor skin,
interrupting heat exchange with the cool-
ing water. This can cause the sudden
death of a tube by overheating.

sArc protection: The arc detector or pho-
tocellis essential to protect aklystron, or
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inductive output tube, and keep it from
becoming a fuse. However, arc detectors
have a tendency to fall sooner than the
tubes they protect. To be safe, verify prop-
er operation at least every three months.
Some transmitters have automatic con-
trols, which makes the job easier. If your
transmitter does not have a controlled
circuit, or if you question whether the
detector is operating, expose the sensor
to artificial light to determine if every-
thing is in proper order. Check with the
tube manufacturer if you have questions
or concerns.

oVSWR or RF reflection indicator: Excess
reflected power from the antenna to the
transmitter can have nasty effects on
power tubes. The reflected power indica-
tor is critical to alerting operators to any
potential problem in this area. On a quar-
terly basis, check the indicator to ensure
that it’s functioning properly.

*Proper shutdown: Powering up and shut-
ting down transmitter tubes requires
some care, especially with remotecon-
trol operation. Improper procedures can
destroy tubes quickly. Check the manu-
facturer’s equipment manual to be on the
safe side.

eSafety checks. Don't rely on any of the
interlocks to be infallible. lt's important
to check proper function regularly, and
especially after lightning has struck the
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ENERGY

SAVING
EEV IOTs

...the tubes with the proven track record!

EEV has been a prime mover in energy
efficiency improvements throughout its
involvement in the US UHF television
industry. One of the most recent
technologically advanced products added
to the EEV range is the high power

UHF TVIOT. In addition to its energy saving
features, the EEV 10T has shown that it is
ideally suited to combined ampiification
transmitters for conventional NTSC
service, together with the requirements of
digital HDTV transmission.

r .

EEV IOTs follow the Company's established
philosophy of providing customers with
products that are user friendly, while
satisfying their technical requirements. This,
together with applications engineering
support and a reputation for service

second to none, has established EEV as

the market leader.

Why not contact EEV today to find out
how you can save up to 50%
on your electric power bills.

10Ts are presently available
for 40kW and 60kW visual
service and combined
amplification powers

of upto 42/4.2kW.

Telephone: (91415926050 or ‘Toll Free’ 1-800-DIAL-EEV

Telephone: (02451493493  Fax: (0245} 492492
Telephone: (416) 7459434  Fax: (4167450618

2Rue Henri Bergson, 92665 Asniéres, Cedex
Telephone: (331)40805400 Fax: Paris (331)4733 1131

Subsidiary of the General Electric Company plc of England £@&¢C*

USA: EEV Inc, 4 Westchester Plaza, Elmsford, NY 10523
Fax: (914) 6828922
UK: EEVLid, Waterhouse Lane, Chelmsford, Essex CM1 2QU, England
CANADA: EEVCanadalLtd., 67 Westmore Drive, Rexdale, Ontario M3V 3Y6
FRANCE: EEV France, Division Tubes Electroniques et Optronique de GEC Frances.a,
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tower. antenna or transmitter building. A
damaged interlock does not always pre-
vent you from switching on the transmit-
ter, and the result can he devastating.

Watch for performance shifts

As tubes age, their characteristics may
change. These shifls can cost money if
you are not running efficiently and more
power is going into the tube and less into
the antenna. To check for tuning and
efficiency, look at the power out and col-
lector current levels. I'requent checks of

tuning are simpler today with new trans-
nitters that feature telemetry via digital
modems. Note any major changes be-
cause they may signal the need to retune
or optimize the tube. If that's the case.
check the manufacturer’'s marrual.

Treating spares properly
If you have spare tubes, be sure they're
kept in a dry. dust-free, temperature-con-
trolled place. Also. verify that any water
lines are drained thoroughly. Water, even
demineralized water, remaining inatube’s

cooling passages over extended periods
can cause corrosion. The last thing you
want is to plug in your spare and find out
that it doesn’t work due to corrosion. it’s
a good idea to test the tube for vacuum
integrity approximately every 90 days.
Check the manufacturer's manual for a
test clescription or, if the tube has an ion
getter pump, use that to reac the current.

Maintenance logs are a must
Don'tleavetube maintenancetochance.
Keeping a log of repairs or adjustments,
preventive maintenance checks, unusu-

FILAMENT
VOLTAGE 95%

Filament voltage mal_lagement for thoriated tungsten tubes

A sample checklist for
visually inspecting your tube.

___ All connections and screws tight
____ No water leaks

Filters clean

No discoloration (overheating)
Interlocks working preperly
Maintenance logs up to date
Inspect fingerstock

Filament voltage management allows ex-
tended tube life when accompanied by a con-
tinuing housekeeping program. When the fila-
ment voltage is too high, emissions decline
rapidly anl the normal life expectancy is not
achieved (blue line). At the proper setting.
normal life span happens in the majority of
cases (magenta line). With a filament voltage
management program, extended tube life may
be achieved (purple line). When the minimum
requirecl output power level is finally reached

al operaling conditions and dramatic
weather shifts, such as major tempera-
ture changes or lightning, can provide
important information in preventing and
diagnosing performance changes. Keep
it in a convenient location so it hecomes
a handy reference and is easily updated.

With a well-balanced diet of checkups
and preventive maintenance, a tube’s
chances of a long. healthy life are greatly
enhanced. That's the bottom line for you
and vour station. |

Notes (right-hand part of the curve), the filament
may be raised to the rated value or ahove to w To receive Varian Application
achieve additional useful operating life. How- Bulletin No. 18, circle (300) on
ever, if the filament is run cool, an extremely Reply Card.
;s.llmrt life w‘itll result (orange)t. Note thatdthe For more information on transimtis-
Date: Time: 201 ake effect untl ahout 2000 hours ofoper. | | 5107 tibes. circle (301) on Reply
ating time have passed. If a program of this Card _See “!so,, Tubes. RF Power
Inspector type is not undertaken, the tube should be and Microwave " on p. 70 of the BE
— operated at the rated filament voltage. Buyers guide.
L FILAMENT VOLTAGE MANAGEMENT
- FCR THORIATED TUNGSTEN TUBES
AVAILABLE g d
POWER = &8 @8 OVER VOLTAGE FIL. 8
OR | I 100% RATED FIL. i
PROPERLY DERATED FIL. i
EMISSION N mssmmsmm EXCESSIVE DERATING i
I
| I
|
' ‘
| i
MINIMUM [ ] i
REQUIRED o
POWER
A
105%

RATED 100%

90%

85% .
+4— 200 HOURS

REEEEE

Y e

(] 150%

USEFUL OPERATING LIFE

F

200% To50%
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If the name SHIBASOKU
makes you think of monitors...

- e

- e ooooo

TG76 Dijital Video Test Generator

T

" —

TG21A NTSC/PAL Signal Generator

TP17A1 Moving Test Pallern Generator

Think again.

The world depends on ShibaSoku monitors. Production and broadcast facilities, post production houses and electronics
manufacturers have turned to ShibaSoku for nearly 40 vears. ShibaSoku's tradition of accuracy also finds expression in superior
video test equipment. Compact and intelligently designed, these instruments offer unparalleled fidelity and dependability.

Digital Video Test
Al
Generator
The TG76 is a high-stability, modular,
multi-format Digital Video Test Generator_ It is
ideal for both broadcast-guality digital equip-
ment evaluation and R&D applications.

Features include:

* Primary oscillator Isc accurate to +/- 1 Hz.

« Standard analog formats (12 bit D/A
converter) NTSC-M/PAL-B, -G, -D, -I, and
component 525/60 and 625/50 video.

« Optional digital video/audio generation,
10-bit 4:2:2 component digital signal out
put, 4isc NTSC composite digital signal out
put, AES/EBU digital audio output.

« All optional signals can be generated
simultaneously.

g ShibaSoku

NTSC/PAL Si
Generato%nal

Created for use in TV and VCR manufacturing

facilities and R&D applications, the TG21Ais a

modular source of NTSC/PAL television signals. A

monoscope pattern is available as an option.
Features include:

* 12 signal waveforms.

» Highly stable 10 bit/word digital signal data.

*» Optional monoscope paltern, component video,

Y/C separate video, and black burst output.
» Each signal can be generated simultaneously
* Genlock and GP-IB interface.
* 169 fest patterns available.

NSACA

ASACA/SHIBASOKU CORPORATION OF AMERICA
12509 Beatrice Street, Los Angeles, California 90066
Telephone (310} 827-7144 Fax (310) 306-1382
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Moving Test
Pattern Generator

The TP17A1 is a programmable moving
image test generator designed for testing
video compression hardware and transmis-
sion systems for compressed video
Features include:

» NTSC-M, Y/C or Y/R-Y/B-Y outpt.

* 8 built-in test patterns.

* Foreground & background frame memory.

* Programmable horizontal and veriical
movement of image memory and variable
window pattern: circle, triangle, square.

* (ptional 110MB hard disk for add'tional
lest images.

Discover video test equipment
from the most distinguished name
in video monitors — ShibaSoku.
The true measure of performance.
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The Bottom Line

Standards conversion is a
process that has been largely
ignored by the majority of
U.S. broadcast engineers.
This is mainly because it has
been traditionally used in
translating foreign TV
program material to the local
standard for broadcast. In the
future, as the specter of
HDTV looms, engineers will
need (o familiarize them-
selves with the concepts and
hardware of standards
conversion. It is likely that a
station’s first step into the
world of HDTV will be the
current NTSC program feed,
routed into a standards
converter and then inlo a
new HDTV transmitter.

66 Broadcast Engineering November 1994
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By Phil Hejtmanek

With the advent of the new distribu-
tion modes for TV programming (DBS,
cable, multimedia) the world’s appetite
for TV program material is rapidly ex-
panding, Unfortunately, the fact that
there are at least eight major TV stan-
dards in the world today is a barrier to
the simple interchange of foreign pro-
grams and sporting events. Fortunately,
these difficulties can be solved using
standards converters.

Standards conversion is the process of
changing the line and/or field rate struc-
ture of the TV signal. lIdeally this is done
with a minimum of judder, an artifact in
which smooth motion is portrayed in an
irregular way. An example of standards
conversion would be converting pro-
gram material from the NTSC 525 line/
60Hz (really 59.94Hz) field rate standard
to the PAL system, which has 625 lines
and a 50Hz field rate.

Standards converters are also used in
telecine applications, where film, run-
ning at 24 frames per second, is trans-
ferred to video, at 50Hz or 60Hz field
rates. Traditionally, this process had
been accomplished through the use of
the 3:2 pull-down shutter on an NTSC
telecine. In the case of 50Hz standards, it
is accomplished by simply scanningeach
film frame twice at a slightly faster rate
of 25Hz vs. 24Hz. Both of these schemes
introduce visible artifacts to the pro-
gram material. There is also an emerging
application to convert standard defini-
tion TV (SDTV) formats to high-defini-
tion television and vice versa. These
devices will become important as the
United States moves toward HDTV

Hejtmanek is director oftechnology for Southem lllinois Unwersity'é
Broadcasling Service, Cabondale. IL.
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Standards
converters

One critical element is motion compensation.

broadcasting.

The standards conversion process can
be considered as two parts. The first is
the conversion of the line rate. The sec-
ond is the conversion of the field or
frame rate. Of course, standards con-
verters designed for telecine or SDTV/
HDTYV conversion have different line and
frame rate parameters, but the basic
process is similar.

Standards conversion is best accom-
plished in the digital domain, on digital
component video signals. The advantage
of digital processing revolves around the

Standards conversion
is best accomplished
in the digital domain,
on digital component
video signals.

ability to form Finite Impulse Response
(FIR) filters with precise characteristics
in the digital domain. Decreases in the
cost of RAM have made the digital pro-
cessing of multiple fields of video eco-
nomically feasible, The increases in com-
puter processing power also allow for
the use of mere cemplex algorithms.
Once the incoming video is converted
to digital component form, the three com-
ponents (Y, R-Y, B-Y) are applied to inter-
polator stages, which serve to estimate
the picture content on a line or field
somewhere in between the incoming line
or field. The output of the interpolator
forms the standards converted picture
that is encoded into the appropriate an-
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See our booth #7417 at Namm

Look who’s going to
improve your image.

You've heard a lot about Switchcraft, a leading
manufacturer of quality audio comporents for
more than 40 years. Now, see what we can do.
Because Switchcraft can supply you with video
components, too.

Look 1o us for standard video broadcast equip-
ment, all made with the reliability and high quality
you expect from Switchcraft. When it comes to our

video insulated patch pan-
= els, you'll find our eye for

PR

w detail is second to none.

Each one can accommo-
date up to 26 jacks for a variety of requirements.
Dual jacks provide a normal-through signal path
without the use of looping plugs or patch cords.
And, each panel comes with large designation
strips for your own labeling.

Our video patch cords are available in popular
lengths and colors - all built for efficient video sig-
nal transmission. Qur patch cords come with
rugged metal handles and optional rubber “boots”

for a better grip. The "boots”
offer enhanced flex relief and are %\
available in your choice of colors
- red, black, green or blue. Q:\

Switchcraft is dedicated to

making your studio time as ;m‘
productive as it can be.

So whether you're thinking
video or audio components, T —
think Switchcraft. We've always done wonders
with sound. Now we can improve your image, t0o.
For more detailed information, phone or FAX our
Marketing Communications Department and ask
for New Product Bulletins 426 and 427.

Swilchcraft

A Raytheon Company

Switcheraft, Inc

5555 N. Elston Avenue
Chicago. 11 60630
(312) 792-2700

(312) 792-2129 (FAX)
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Figure 1. Busic block diagram of a standards converter the! uses component video in the digital domain for

the conversion process.

LUMINANCE
INTERPOLATOR

R-¥
INTERPOLATOR

B-Y
INTERPOLATOR

tion. The fixed eye has poor
resolution of moving objects,
but can move to follow an ob-
ject, thereby making the object
stationary in relation to the eye
and overcoming the lag of per-
sistence of vision.

The human eye
consists of a
retinal array of
discrete light-
sensing cells, not
unlike a CCD

alog composite format and output. Fig-
ure 1 is a block diagram of the typical
digital standards converter.

The interpolation function is actually
quite complex. The most difficult prob-
lem addressed in the interpolation pro-
cess is the need to smoothly represent
the motion of objects in the output pic-
ture. The fact that video
is interlaced adds an ad-
ditional difficulty in that,
on stationary scenes, the
lines pair up to give full
vertical resolution, but
when motion occurs, ver-
tical resolution drops to
one-half and aliasing can
result.

Because video really
represents aseries of sam-
ples of the picture at a
combination of rates (pix-
els per line, lines per field,
fields per second), the
process of standards con-
version can be consid-
ered to be a case of multi-
dimensional sample rate
conversion. In practice,
the number of pixels per
line is the same (except,
of course, in the SDTV/
HDTV conversion pro-
cess), so the bulk of the
processing in a standards
converter involves the
vertical and temporal
axes. Typically, a 4-line by
4-field, 2-D filter created
in the digital domain is
sufficient tosuppress ver-
tical and temporal arti-

INPUT
FIELD N

INPUT
FIELD N

®

WITHOUT MOTION
COMPENSATION

WITH MOTION
COMPENSATION

sion can be found in “Inside Standards
Conversion” in the November 1992 issue
of Broadcast Engineering.

Motion compensation
The human eye consists of a retinal
array of discrete light-sensing cells, not
unlike a CCD camera, which dictates the

INPUT
FIELD N+1

QUTPUT

QUTPUT
FIELD

FIELD N+1

camera, which
dictates the level of
visual resolution.

Standards converters analyze incom-
ing video fields at one sample rate and
create intermediate fields through inter-
polation, at the sample rate of the output
standard. It is the job of
motion compensation
to compute where a
moving object will be in
an intermediate field
and then shift the ob-
ject to that position in
each ofthesourcefields.
Thus, when these
source fields are inter-
polated, the resultant
output fields portraythe
motion smoothly, with a
minimum of artifacts.

Another way to visual-
ize the process is shown
in Figure 2. A conven-
tional standards con-
verter only interpolates
along the time axis, re-
sulting in visible judder
(See Figure 2A.) Motion
compensation allows
the interpnlation axis to
differ from the time axis.
Each object is no longer
moving with respect to
its own interpolation
axis, so temporal alias-
ing, or judder, cannot oc-
cur. (See Figure 2B.) Fig-
ure 3 on page 77 shows
the basic components
of a motion-compensat-

facts from the sample rate
conversion process. How-
ever, special processing

Figure 2. Without motion compensation. the interpolation axis is parallel with the
temporal axis, potentially causing judder. With motion compensation, the interpo-
lation axis is aligned parallel 1o the motion axis.

ed standards converter.
The motion estimation
subsystems measure

is required to preserve

the smooth continuity of the motion of
objects in the picture. More information
on the basics of digital standards conver-

68 Broadcast Engineering November 1994

level of visual resolution. There is also a
temporal response known as persistence
of vision, which tends to blur rapid mo-

www americanradiohistorv com

the motion of objects

over the 4-field sample and generate
motion values which, when correlated to
Continued on page 77
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Standards conversion
from the manufacturers’
point of view

As was done in 1992, standards conversion manufactur-
ers were asked to comment in regard to conversion process-

| ing, in addition to the following questions:

1. What video attributes, if any, are heing compromised in
your approach to processing?

2. At what level of correction does your conversion meth-
od fail?

i 3. What preparations have been or are being made to

|
|
|
|
|
|
|
7

L -

implement the bidirectional conversion between NTSC,
PAL and/or SECAM to HDTV and ACTV?

The following responses were received:

AVS/Tekniche
AVS standards converters comprise the major compo-

| nent in the product range offered by the newly formed

Tekniche Inc. The rest of the product line includes digital
and analog format conversion and interfacing equipment.

CYRUS and CYRUS PRIME, AVS’ top-of-the-line convert-
ers, were designed to accommodate high-end, post-produc-
tion facilities, cable networks and broadcasters.

In its standard form CYRUS represents the state-of-the-art
in linear 4-field, 4-line motion interpolated standards con-
version. The decoding system employed prior to the stan-
dards conversion process is a key element to the transpar-
ency of the conversion process. In CYRUS an innovative 10-
bit sample rate conversion process employing high-com-
plexity FIR filters is embodied to provide a performance so
precise that special test equipment was developed to de-
tect any deviation in the frequency response.

CYRUS operates bidirectionally between all world stan-
dards and with all analog and digital tape formats. CYRUS
unique digital capabilities are further illustrated by being
the only converter available to operate directly with digital
component (D-1, DCT, D-5) or composite (D-2, D-3) signals in
either parallel or serial.

CYRUS PRIME provides motion-compensated conversion
through the addition of the PRIME motion compensation
unit. PRIME, based in the Predictive Hierarchical Advanced
Motion Estimation (PHAME) algorithm, analyzes the mov-
ing parts of the picture and then uses the information to
predict the position of the object in the next frame. The
problems of judder and smearing traditionally associated
with standards conversion are therefore eliminated. No
compromises are made with CYRUS PRIME and the system
produces seamless, smooth and judder-free signals.

The TK3:2, recipient of a 1994 Emmy Award, is a converter
specifically designed for film-originated material that has
been transferred to tape using the 3:2 pull-down sequence.
The TK3:2 eliminates the third field in the “3" cycle and
thereby provides a modified PAL output with 24 frames;
each video frame representing an original film frame. The
resultant signal is recorded on a modified videotape ma-
chine and when replayed will be 4% shorter than the origi-
nal film material. The modification kits for videotape ma-
chines are provided with the TK3:2 and are configured to
switch between the modified 24-frame PAL signal and nor-
mal 25-frame PAL.

EOS, a high-grade, economical 4-field, 4-line linear con-
verter, provides bidirectional conversion I)etween all world

| AHJLU ALiJlo cary

Yo lls Lme tHs...

Now You

Can Transmut
o CDQuality
Audio Over
Digital Telco
T1 Limes.
It's Digital.
And It’s Bener.
With an Intraple»
digital solution
vou'll gain betrer
reliabuity versus
analog alternatives
And. in fact. digital
multiplexers give
vou more than

y. greaier reliability; thev are

more flexible and less
expensive as well

Intraplex has been building

‘ digital audio transmission networks in

North America for over seven vears.
Stations and nerworks across the country
have adopted [ntraplex solutions ro meet

their audio transmission requiremens
(| Tulk to us abour vour transmission

5 requirements. Today
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PERFECT

Kings 7500-5 dual self normal
video jack is ideal for use through

35db Min. DC- 500MHz

25db Min. 500MHz-750MHz
L —

50,000 MATINGS GUARANTEED
SERIAL DIGITAL PERFORMANCE

Serial Digital formats. Return loss:

' ANATOMY OF THE |

MATE

7500-5 VIDEO JACK

New V-spring holder
design with unigue
floating capability.

One piece contact for
increased concentricity

and center
conductor stability.

Consistent spring |
tension.

75 OHM |
Termination. |

=KINGS

ELECTRONICS CO.,INC.
40 Marbledale Road
Tuckahoe, NY 10707
Tel. 914 793-5000

Fax 914 793-5092 |
|
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standards. EOS is presently config-
ured to operate with analog sources
in composite and component and
provides a comprehensive range of

Remember how

you felt the last time Uy s i
your system gave you

more performance than
ssible?

duplication facilities and post-pro-

Quantel

Quantel is unique because it offers
standards conversion as an automatic
and standard facility in all its graphics
creation, storage and presentation de-
vices. Quantel systems already handle
conversions between all major stan-
dards on a regular basis. To meet the
{ requirements of broadcast graphics,the
process is high quality, flexible and fast.

This performance is achieved by stor-
| ing all images on disk at their originat
' recording resolution and converting on
replay (automatically and at a speed
transparent to the operator) using ded-
icated custom hardware. In use, a Paint-
box, Paintbox HD or Picturebox can
therefore contain a mixture of images
at virtually any resolution and aspect
ratio, including 525, 626, all proposed
HDTYV standards and beyond.
| Because the process is completely
bidirectional and all Quantel systems
are internally digital component, the
only potential compromises are im-
posed by the source and replay for-
mats. Even here, the user is offered as
much flexibility as possible. For ex-
ample, a 525 unit can replay a full HD
image at lower resolution (re-aspect-
ed or letterboxed) or a user-defined
section of the image at its original
resolution.

Thomson Broadcast

Current motion prediction tech-
niques are in their first generation, and
are far from attaining the highest possi-
ble performances. Algorithmic research
iscurrently under way. Futurealgorithms
will allow more accurate, more reliable
and more complex motion precliction
that can also be used for slow motion.

QOur current model, the TTV 7810,
has a motion estimation system that
makes use of a recursive technique. To
reach a high level of performance, the
motion estimation is pixel based, which
means that a motion vector is derived
for every pixel in the picture. The mo-
tion estimation and the motion-com-
| pensated interpolation handle fast dis-

placements: + 31 pixels per field hori-

zontally and +15 pixels per field verti-

cally.
{  The equipment is composed of

four units, the A/D and D/A converter,
‘ the standards converter, the power

supply and the remote control. The
next generation product is in prepara-
| tion. It will include new algorithms,

70 Broadcast Engineering November 1994
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more interfaces (digital, component,

composite) and will be more com- \;\/ anna feel
pact.

°
Video International ‘?

Until now the conversion of video | a Way aga_ln M

material between the different world
broadcast standards has been a com-

plicated and cost-intensive task. This |
was especially true for the conversion
of picture frequency and number of
lines (i.e. PAL 625/50 to NTSC 525/60).
Currently, users have a choice between
two types of converters, vector con-

verters and linear 4-field converters.
The vector converter calculates the
apparent motion from the source mate-
rial and then interpolates using those
calculated vectors. The calculations
necessary for this operation are im-
mense and the appearance of undesir-
able artifacts during certain situations
is a possibility. These converters are
limited to use during events with spe-
cial considerations (i.e. international
sportsevents)because of their high cost.

The linear 4-field converter repre- YOU KNOW THE FEELING. It's the

sents the current state of technology o .
for standard conversion. It delivers confidence that comes from knowing

good and predictable results (if provid- that the tools you work with every

ed with optimized interpolation . KT : ¥
curves), which will suffice in most ap- day will deliver all the performance

-_Am —_ e—_ —e—™"™SPSMPSMS—

plicable situations. A well-functioning you expect—and more—every time.
4-ﬁ.eld_convert‘er_ is still a stand-alone And that's exactly the feeling you'll
unit with sophisticated technology and J
still relatively costly. Ali known attempts get from the Model 1200, our serial
to change this fact through the use of | component digital switcher that deliv-
reduced hardware have resulted in com- T . " 4.9.9. ,
promised picture quality and therefore ?rb big .Syswm 42:2:4 per‘fomm?ce
were not satisfactory. in a familiar, affordable design. With

Video International Development chroma-kcying abilily that is un-
Corporation offers both types of con- N .
verters. The model DTC 4600 uses a matched by any other system in its
proprietary process of motion vector class. Not to mention superb video
estimation interpolation to achieve near i S L
transparency. The DTC 1600 series 4- quality, Stab'llty’ and rehablhty' The
field/4-line converters are based on our Model 1200’s advanced control
exclusive SCOG converter ASIC, which system makes setup and operation
conforms to the 13.5MHz./4:2:2 stan- y . P = P .
dard according to the CCIR 601 direc- simple, fast, and intuitive. And best of
tive. They also represent the state-of- all, it’s versatile design allows it to be
the-art at the lowest possible price to | ot : s
the customer. Interfaces for bidirection- | used_ effwtwely 1n‘br0adc§sl, post-pro
al conversion of all world broadcast duction, and telecine environments.
3§a!1td?rfds astwell as n_nlosbtl analog and It you'd like more information

igital formats are available.

9 l on the Model 1200, call us today at

Vistek . 1-800-474-8889, ext. 300.

The Vistek Vector VMC was the first )
commercially accepted motion-compen- Th_e Model 1209 fr?“‘ Grass Valley.
sated standards converter, which was Nothing else feels like it.

launched in 1991. It received three major
awards for technicalachievement includ-
ing an Emmy during the past two vears.

The accurate use of motion compen- Grassvalley
sation dramatically reduces the com-
promises present when using a linear
interpolating converter. Effects, such
as smearing, picture softening and rip;

ATEKTRONIX COMPAN Y

1994 The Grass \alley Group, inc
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ple or judder, inevitable when interpo-
lating moving images, are eliminated
by the Vector VMC. Signal integrity is
always maintained.

This does not mean that standards
conversion is now a perfect process
because there are still limitations with
any motion-compensating system. Care-
ful and full evaluation of the available
and emerging technologies at the design
stage (including nearly two years of joint
development of the BBC Phase Correla-
tion system) allowed Vistek to select the
hest technology for the specific task.

A hierarchical spatial correlation
system based on the Predictive Hier-
archical Advanced Motion Estimation
(PHAME) algorithm developed in con-
junction with Digital Vision AB (Swe-
den) was found to be the optimum
solution.

This provides the most robust and
accurate system for the specific, and
critical, demands of standards conver-
sion. [t combines all the prerequisites
of high tracking range (maximum mea-
surable velocity), precision (resolution
of velocities), resolution (accuracy of
boundary definition). vector quantity
(number of different motions measur-

able) and low error rate.

One of the main areas of difficulty for
a motion measuring system is where an
object appears or disappears behind
another object. This gives a situation
where a motion has no past or future to
measure against. It is particularly in
this area that the ability of the system
to recognize measurement errors and
maodifyits operation smoothly becomes
of paramount importance.

Much of the development of the Vec-
tor VMC, since its launch, has been in
this area. A sophisticated system of er-
ror measurement and progressive fall
back toward linear operation has en-
sured that material that cannot be reli-
ably compensated does not cause ab-
errations to become visible to the viewer.

Development of the Vector VMC sys-
tem is an ongoing process with up-
grades periodically being made avail-
able to new and existing customers.
Vistek continues to pursue the goal of
perfect standards conversion to main-
tain the market leadership enjoyed
since the product launch. The Vector
VMC can be provided with all current
analog and digital interfaces and con-
verts between all standards.

Prime Image

Bidirectional standards conversion
for all world standards has been taken
off the rack and placed on a circuit
board by Prime Image of Saratoga, CA,
with the introduction of the STD-CON/
PCB standards converter.

In addition to the full line of standards
converters and other video processing
equipment the company manufactures
for the broadcast, cable, production and
“prosumer” markets, Prime Image recent-
ly brought to market the STD-CON/PCB
standards converter. The product meets
or exceeds the requirements of the broad-
cast market and puts high-performance,
digital standards conversion within reach
of other market segments. The full con-
verter résides on a single plug-in circuit
board. The combination of price, size
and power consumption makes the STD-
CON/PCB applicable for the desktop pro-
duction market, where video and person-
al computers are teaming up at an ever
accelerating rate. The STD-CON/PCB also
synchronizes and time-base corrects vid-
eo signals. Pass-through interpolation
alleviates the blurring caused by conven-
tional averaging techniques.

Continued on page 76
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Mark Antennas

»COMSAT |5,
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1757 S. Winthrop Dr.
Des Plaines, IL 60018
708-298-9420
Fax: 708-635-7946
U.K. 0634-715544

Wait Till You
See Us Now. F

The good news 1or you, our customer, is we are
now a part of COMSAT RSI, a worldwide
telecommunications leader.

If You Liked
Mark Antennas
Before,

COMSAT RSI’s resources will strengthen our

ability to manutacture new microwave and wireless
products tor the industry. Access to new technical
capabilities will boost our R&D effoits, bringing
you newer producls faster.

So we invile you to get reacquainted with us under
our new name: COMSAT RSI, Mark Antennas.

We think you'll like what you see.

For Industrial & Broadcast LensEa

New Zoom Thru
Wide Converter

Example: Add the .8X Wide
Convertes to o 14 x 8.5mm §
ens to convert tocol length

from 8.5-119mm to 7-98mm

Century's new .8% Wide
(onverter won't sacrifice your
z00m or break your budget.
Simply atiach it 1o the front
of a lens to effectively
shorten its facal length.

Jeff Giordano: 1-800-228-1254

precision optics

o Expands field of view

* No light loss
* Multi-coated glass

Phone: 818-766-3715
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 Reduces minimum focus

10713 Burbank Bivd.. North Hollywood. CA 91601
Fax: 818-505-9865
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Luvaicop
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FLUMBICON

dade n U.S.A

Standing by.

You have contidence in the reliabiliry
of your tube cameras. You count on their high
resolution. low lag and the exceptional picture
producing quality. Shouldn’t vou count on the
best replacement tube for your cameras?
Philips wants you (o know we are standing by
with a complete line of the best replacement
camera tubes in the industry.

By providing replacement tubes lor the
world’s most popular cameras we have
earned g reputation for uncompromising

Philips
Components
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quality products and customer support. So
when vou are standing by ready tor broadcast,
have confidence in your equipment. Know
that Philips is standing bv with the camera
tubes vou need now and in the future.

Philips Components. 100 Providence
Pike, Slatersville, Rhode Island 02876, USA.
Fax: +1-401-767-4493

Philips Components, Prof. Holstaan 4
Posihox WAG-04 5656 AA Eindhoven, The
Netherlands. Fax +31 40 744090.

PHILIPS

PHILIPS|

&
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Tektronix brings non-linear:thinking

Introducing Profile
Disk-Based Video and Audio
File System.

Profile
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| Specify Profile
from vour

video system
integralor.

© 1994 Tekironix, luc. Profile® and Intelligem Compresston™ are 1rademarks of Tektronix
Hetacam"” is a registered trademark of Seny Corp
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to an otherwise linear world

This is no mere evolutionary
advance. The new Profile® Dh
Based Video File System is
quantum leap forward in forTi
function and value.

For starters, Profile provide
CD quality audio and first
generation Betacam® SP quaﬂ=
video. While Intelligent '
Compression™ lets you speci‘f%
the exact video quality you

need for every application.

Tektronix Image QualityProfile makes the many
advantages of disk recordin
) _ both affordable and practica
Intelligent Compression_ ,
\ With four independent

\ record/play channels, a sin ;:M
\ Simultaneous Record/PlayProfile streamlines commercig s

\ Across All Channelsinsertion, newsroom editings
3 and program delay Qperatiu
\ ) that tie up multiple tape

A Integral Video Routermachines. And it does so m

-
\ simply and economically. WE

N . .
N Open Architecturcvmua“y no downtime.

An integral 32x32 digital rou
. _makes it easy to integrate ProE
Multiformat; ., any video environmen SR
And, its open architecture ¢
High Reliabilityyou e?cpand and upgrade wi
plug-in cards.

Don’t be limited by linear
thinking. For complete
information call your local
Tektronix sales office.
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Our Commitment Continu

The new DIESAM” 400 Edit Suite Audio Mixer.. . award-winning performance

and technology to suit the requirements of a broad range of professionals. ..

al a price that fits the budget of every online editing facihity.

@ The D/ESAM® 400 uses the same award-winning philosophy and technology
of the larger D/ESAM® 800 series of mixers. Digital and analog inputs
can be combined via a Virtual Input Matrix for maximum flexibility. Modular
architecture provides an upgrade path to handle your changing needs.

B The D/ESAM® 400 mixer is a true four channel system matched to today's
four channel videctape formats. And like all D/ESAM® mixers, the 400

of D/MEM registers.

@ Complete control using ESAM protocol assures compatibility
with any major editing system...now and into the future.
Familiar aperation gives editors more capability in less time.
With advanced edit controllers, many extended operations are
possible including remote fader control and upload/download

provides simultaneous AES/EBU digital, analog, and monitor outputs ® The D/ESAM® 400 control panel includes a large, easy-to-read
status display, meters, monitor controls, and floppy disk drive.

of all four channels.

B NEW Advanced Digital Signal Processing assures the exceptional audio

performance your ¢lients demand.

The ergonomic, space-saving design can be table top, recessed,

or rack mounted depending on your requirements.

B NEW 20 bit digital input cards with optional Sample Rate Converters provide

unmatched audio fidelity and allow easy integration of non-professional
devices such as CD players and DAT machines in your edit suite.

1994 Graham-Patten Sy ESAM giste nark of Graham

Continued from page 72

For traditional video applications, the
Prime lmage SC 8000 provides cost-effec-
tive, high-quality standards conversion.
Fully digital for smooth, no-drift perfor-
mance, this 4-field bidirectional NTSC/
PAL converter conforms to the most de-
manding broadcast standards. Band-
width of 5.5MHz, motion-adaptive ED-
framing interpolation, 4:2:2 sampling, and
4+ field conversion are performance fea-
tures of the SC 8000 converter. The unit
accepts signals that haven't been syn-
chronized or time-base corrected with
input/output for composite or Y/C video.
Several other converters are available in
Prime lmage's SC series.

Snell & Wilcox

Snell & Wilcox designs and manufac-
tures a complete range of standards con-
verters: 2-field, 4-field. motion compen-
sated, filmand HDTV models. Prices range
from about $5,000 to $500,000. When dis-
cussing compromises in video quality it
is necessary to separate out the applica-
tion, quality level, formats required, and
of course, linear converters from the
motion-compensated models.

Most of today’s linear standards con-
verter designs are, in fact, based on a 14-
year-old technology — the BBC’s 4-field,
4-line approach. The interesting thing to
note here is that different manufacturers
make different types of compromises.

Circle (35) on Reply Card

These affect the quality of the output
pictures in distinctly ditferent ways —
some stay sharp and produce judder,
some use atechnique called motion adap-
tive bandwidth reduction to keep the
pictures smooth, but unfortunately, soft
and blurred and some try to strike a
halance between the two undesirable,
yet unavoidable effects.

Even the latest motion-compensated
converters are not immune from com-
promise. The theoretical limits of some
less sophisticated systems have forced
some designers to resort to the compro-
mise of a hierarchical or recursive scan-
ning approach to compensate for inaccu-
racy or unreliability caused by lack of
processing power.

The Snell & Wilcox flagship motion-
compensated standards converter, Alche-
mist Ph.C, makes no compromises. This
is because Ph.C delivers a level of sophis-
tication and processing power that is
exponentially greater than any other tech-
nigues of motion measurement. Ph.C is
the only technique that was designed for
the stringent requirements of real-time
broadcast video applications rather than
less demanding applications, such as data
reduction for teleconferencing. It has
been designed to deliver an output good
enough to be considered an original
source. Alchemist was also developed in
tandem with a motion estimator. This

Ta learn ware about I/ESAM mixers, call Graham-Patten Systems
at (R00) 422-6662 in the United States or + 1 (910)273-8112.

enables it to take full advantage of propri-
etary, predictive interpolation algo-
rithms, designed specifically for motion
estimation, to perform a non-linear, for-
ward-looking write-side vector modifica-
tion in order to build output pictures.
Rather than applying vectors to the re-
sult (read side) of a conventional linear
interpolator, Alchemist and Ph.C work
together as a logical and coherent system.
All linear converters fail in some way
on fast-moving images and/or fast pans.
Motion-compensated conversion has been
developed to deal with this problem, but
some of the latest motion-compensated
systems have trouble resolving certain
types of complex motion, especially con-
cealed and revealed objects, pans, zooms,
rotations and large area displacement.
This can result in smears, jerks, judder
and breakup of the output images.
Alchemist Ph.C has been designed to
avoid failure on complex motion — in-
cluding fast movement, rotations, pans,
zooms, rapid changes in luminance val-
ues and periodic structures. The mas-
sive processing power and subpixel ac-
curacy of Ph.C enables it to track high
velocities and resolve fine detail. To re-
solve revealed and concealed objects,
Ph.C incorporates a proprietary bidirec-
tional vectoring algorithm that projects
objects either forward or backward in
time, dependent on where the most infor-
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mation in the original scene is detected.

All Snell & Wilcox standards con-
verters designed for conventional
definition formats are bidirectional.
Most also deal with all six world
broadcast standards.

Snell & Wilcox also design and
manufacture studio-quality HDTV
downconverters and upconverters.
The HDZ210¢ is an HDTV downcon-
verter, while the HD3106¢ is a produc-
tion cross-converter performing con-
version between field rates as well as
line rates. The HD5100 is a studio-
quality HDTV upconverter that will
provide an HDTV output in any cur-
rent production standard from all
world broadcast standards. o

—

=» o more nformation on
standards converters, circle the
following numbers on Reply Card.
See also “Standards Cornverters”
on p. 64 of the BE Buyers Guide.

(304)
(305)
(306)
(307)
(308)
(309)
(310)

AVS/Techniche
Prime Image
Quantel

Snell & Wilcox
Thomson Broadcast
Video International
Vistek

N

!
|

sryqy,
gy,

Mttage, U
Hi1ay,,,

O

D/ESAMP400 =

Digital Edit Suite Audio Mixer

Continued from page 68

the actual moving objects in the vector
assignment subsystem, form the motion
vectors that actually swivel the interpo-
lation axis for each moving object. The
process of motion estimation requires a
large amount of high-speed processing
powerand theal-
gorithmis select-
ed to provide the
best perfor-
mance at the tar-
get price level
and application
of the converter
product. As an
example, con-
verters oOpti-
mized for sport-
ing events will
have a wider
motion estima-
tion range than
those designed for dramaticprogramming.
A converter targeted toward telecine ap-
plications will reed yet another estima-
tion range.

-
VIDEQ
INPUT

system.

Motion estimation methods
Three techniques are commonly used
to facilitate motion estimation. They are
block matching, gradient approximation
and phase correlation. Each of these
methods has advantages and disadvan-

>

GRAHAM-PATTEN
SYSTEMS, INC.
PO. Box 1960, Grass Valley, CA 95945
Tel: (916) 273-8412 Fax: (916) 273-7458

tages, based upon the ability to accurate-
ly represent the object motion and the
complexity involved in the process.
Block matching is the simplest process,
whereby the input image is divided up
into blocks of pixels and is compared

MOTION ESTIMATOR VECTOR ASSIGNMENT
B (MEASURES MOTION) EYISTRINE (AT TRIBUTES MOTION
VALUES TO PIXELS)

MOTION
VECTORS
L4

MOTION
COMPENSATED
STANDARDS
CONVERTER

-
CONVERTED
VIDEO OUT

Figure 3. Block diagram of the various stages used in ¢ motion compensation

with the same block area in subsequent
image fields The block size can be fixed,
or hierarchical, where a larger biock is
examined for evidence of motion and, if it
is found, block size is reduced on the
target areafor higher resolution. Although
simple in concept, block matching re-
quires targe amounts of processing over-
head as the area of search widens be-
yond a few pixels.

Gradient approximation relies on the
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characteristics of moving objects to de-
tect motion. This system seeks to detect
a blurred edge or gradient from field to
field, which would tend to indicate mo-
tion. If the edges of an object are poorly
defined, additional information is need-
ed from successive fields to raise the
confidence level. Certain types of motion
are difficult for gradient approximation
to detect, and the process does not han-
dle cuts well.

Phase correlation performs a spectral
analysis on two sequential fields using a
Fast Fourier Transform (FFT). It then an-

alyzes the phase differences between the
spectra, generating a 3-D correlation sur-
face. This surface has peaks correspond-
ing to each moving object on the scene.
The direction and magnitude of the mo-
tion of each object can be derived from
the position of the peaks on the surface.
It is a fundamental strength of this pro-
cess that the speed and direction of mov-
ing objects are actually measured, and
not estimated or extrapolated.

In order to reduce the computational
overhead of the FFT, fields are converted
to a group of overlapping blocks. The

i

-D-

Lights the way....

Don't get caught with the lights out! ‘

- |

@ The NP-23dx’s LEDs
indicate actual
charge level.

@ The NP-23dxisa 12v
2.3 A/H Ni-Cad
battery pack.

@ The NP-23dx is
a direct
replacement
for NP-18B
type batteries.

@ The NP-23dx
is compatible
with standard
NP chargers.

@ with the NP-23dx
you will always

know the status ot
your battery.

§C-220 Four Position
Sequential Quick Charger
for 12v NP-1 type Ni-Cad batteries and |
12v BP-90 type Ni-Cad batteries.

Charge current: 1. BA

Dimensions: 8.62" x 7.81" x 3.257

Waeight: 7.54Ibs.

Also available with optional discharge unit

l ’ D i Technology

1701 E. Edinger Ave. #B5. Santa Ana, CA 92705, U.S.A. Tel: {714) 541-3460 Fax: {714) 541-3476

DX Japan
5-13-1 Shukugawara. Tama-ku
Kawasake, Kanagawa 214, Japan

Tel: 81-44-932.4482 Fax: 81-44-932.4487

l' D l Europe
Unit 16, Park Place. Newdigate Road Hareheld

Mddlesex UB9 6EJ. United K
Tel: (44) 189-302-4949 Fanx: (44) 189-582.55853
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block size is selected to allow motion to
be detected up to the judder visibility
threshold of the human eye. Phase corre-
lation within these blocks creates candi-
date motion vectors, which are then cor-
related with picture content to eliminate
spurious vectors and raise the confidence
level for the remaining vectors. Image
correlation is a form of matching, which
looks for similar luminance values in ar-
eas of successive fields that correspond
to the motion vectors generated by the
phase correlation function. Each motion
vector is 2-D, in that it represents a verti-
cal and horizontal displacement on the
target field. For that reason, the motion
compensated standards converter re-
quires horizontal interpolation, as well
as the normal vertical and temporal in-
terpolation required by all standards con-

| verters.

Special processing
is required to
preserve the smooth
continuity of the
motion of objects in
the picture.

When objects move, the background at
the leading edge of the moving object will
be obscured and at the trailing edge will
be revealed. The motion compensator
stage of the standards converter will have
to effectively synthesize the background
for the intermediate fields it is creating
for the conversion. This function is also
handled by the image correlator.

Valid motion vectors are applied to the
interpolator stage of the converter, which
then forms the output fields by manipu-
lating the addressing values in the RAM
buffer. This process of address mapping
is similar to that used in a DVE system.
The resultant digital data is applied to a
digital encoder stage and finally a digital-
to-analog converter, for output as com-
posite video in the desired format.

Standards converter applications

Aside from the expected conversion
from one broadcast TV standard to an-
other, the standards converter is also
frequently used to properly transfer film
materials to video. Because film is a me-
dium that has no interlace and is frame-
sampled at the same instant, visible arti-
facts from a conversion to interlaced,
line-sequential video are inevitable. Par-
ticularly noticeable are conversions to
60Hz standards, where a 3:2 shutter is
used in the transfer process. If a film
transfer video done at 60Hz is standards
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IS SOMEONE
SMEARING YOUR
'GOOD NAME ON TV?

With conventional standards conversion With Alchemist Ph.C phase correlation
standards conversion

BETTER ASK FOR
ALCHEMIST Ph.C

Standards conversion of moving pictures, even with some of the latest motion compensated systems,
can produce nasty resulis — smear, jerks, judder and break-up.

Now there is a new motion compensated standards converter which eliminates such problems.

Alchemist from Snell & Wiicox uses Ph.C: phase correlation technology to produce the ultimate in
transparent standards conversion

In independent comparison trials Alchemist Ph.C has consistently proved to be the most effective motion
compensated standards converter on the market

That's why the world’s major broadcasters, satellite stations and facilities houses are upgrading ‘o
Alchemist Ph.C.
So if you want to preserve your good name-
* don’t just ask for standards conversion

* don't just ask for motion compensated standards conversion

Alchemist Ph.C

% [ snews & witcox JO

Engineering with Vision
For more information about Alchemist Ph.C Tei: +1 (408) 734 1688 Fax: +1 (408) 734 4760 Ph.C
Clrcle (79) on Reply Card
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converted to 50Hz, these artifacts are
magnified even more. A motion-compen-
sated standards converter can be spe-
cially designed to sort out the 3:2 field
sequence and discard the third repeat-
ed field. This results in an effective field
rate of 48Hz, with each frame of film
represented by two fields of video. This
stream can be more easily converted to
a S0Hz video standard, with minimum
artifacts.

The conversion between HDTV formats
and standard definition TV formats is
more complicated than conversions
among the SDTV standards. In addition
to differences in field and line rate, the
HDTV formats have a 16:9 aspect ratio,
while the SDTV systems are 4:3. The
downconversion process can handle the
aspect ratio change by showing full pic-
ture height and cropping edges. It can
also show the familiar “letterbox” look,
where the picture is shown at full width,
with a black bar above and below the
displayed image. Downconverters must
also filter the horizontal axis to reduce
the bandwidth to a level allowed by the
SDTV format. Upconversion involves the
interpolation of horizontal information
to fill in the wider horizontal lines.

® Preferred b y Professionals

Model HB592

MODULAR VIDEO CONSOLES

Video support system consoles with design fiexibility. Units
assemble in any configuration from stock components,
Standard 19" EIA modular racks. Unique “Building Block”
designis expandable to any size system.

For our free full-color
FULL-LINE CATALOG
call us toll free:

612-944-8556

800-447-2251

THE WINSTED CORPORATION
10901 Hampshire Avenue S0. « Minneapolis, MN 55438

Judging performance

There is no such thing as a perfect
standards converter. There will always
be some features in the source video that
cannot be fixed by the converter. Rota-
tional motion artifacts in the picture are
one example. Thus, the effectiveness of a
standards converter must be judged sub-

When objects move,
the background at
the leading edge of
the moving object
will be obscured and
at the trailing edge
will be revealed.

jectively, by applying program material
to the input and viewing the output.
Sports programming is frequently used
to test and demonstrate standards con-
verters. Ice hockey features fast pans
and the small, fast puck, as well as high
contrast, stark images that will reveal

Worldwide

FAX: 612-944-1546
Circle {55) on Reply Card
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any judder. Certain backgrounds can
work against successful evaluation of
standards converters. Grassy areas are
featureless in wide shots and will tend to
mask artifacts. Scrolling captions are
effective at testing image correlator al-
gorithms, while stationary characters
coupled with rapidly moving back-
grounds test the ability of the converter
to synthesize missing background infor-
mation.

If the source of the test material was a
tube camera, motion blur inherent to
this camera type may conceal short-
comings in the converter. Typically, vid-
eo recorded with a shuttered CCD cam-
era is a better test. In this case, the
sample time of each video field is short,
resulting in sharper video, field to field.
Any blurring that appears in the CCD
camera video is more likely caused by
the standards conversion process.

As HDTV looms on the horizon, stan-
dards conversion is an area that engi-
neers will need to become familiar with.
Having an understandingof the concepts
involved along with the ability to criti-
cally evaluate these systems will be nec-
essary as the transition to HDTV begins.

|

Coming in January

The biggest
thing to happen
In television
broadcasting
;ince Philo
pnigured
this fg
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It's the sound yvou'se been wuin‘ng
The DA-60. A SMPTE/EBU syn (.-h,.r

four-hcad DAT recorder ar a pr,’Lc

studio can afford. Sure, vou could Pay,
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The Bottom Line

The growing remote use of
digital recording equipment
and portable computers have
stepped up broadcasters’
needs for high-capacity,
reliable battery systems.
Fortunately, there are new
technologies available to
choose from including NiCad,
NiMH, lead acid and
rechargeable lithium
batteries. Learn which
battery will suit your
application for optimum
performance.
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By Isidor Buchmann

One of the commeon difficulties with
battery-powered equipment is the grad-
ual deterioration in battery performance
after the first year of service. Although
fully charged, a battery's charge may have
dropped to half its original capacity by
the time you use it, resulting in unexpect-
edly shortened lifespans.

It is always ditficult to know the exact
charge status of a battery. In many ways,
a battery exhibits human characteris-
tics: it needs good nutrition, it prefers a
moderate room temperature, and in the
case of the nickel cadmium (NiCad) bat-
tery, it requires regular exercise. This
article considers the needs of different
battery chemistries, what applications
are suitable for each, and how to get the
most out of them.

Nickel cadmium batteries

Among rechargeable batteries, the
NiCad remains the most popular choice.
Some of its distinct advantages over oth-
er battery chemistries are fast and sim-
ple charging, a high number of charge-
discharge cycles (perhaps 33,000 or more,
it properly maintained), excellent load
performance (evenat cold temperatures),
simple storage and transportation, easy
recharge after prolonged storage, and
forgiving of abuse.

The NiCad is a strong and silent type.
Hard work poses no problem. It prefers
fast charge over trickle charge and pulse
charge over DC charge. Improved perfor-
mance is achieved by interspersing dis-
charge pulses between charge pulses
during the charging process. This charge

Buchmann is the founder and chief executive officer of Cadex
Electronics. Bumaby, BC, Canada. Respond via the BE FAXback
line at91 3-967-1905.
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Getting the
most from
your battery

New battery chemistries and smart chargers can
solve portable powering problems.

method is commonly referred to as reflex
orreverse loadcharge. The briefdischarge
currents promote the recombination of
gases generated during fast charge, and
results in a cooler and more effective
charge than can be obtained with con-
ventional DC chargers. Research has
shown that the reverse load charge meth-
od adds 15% to the life of the NiCad battery.

The NiCad does not like to sit in charg-
ers for days and then be used only occa-
sionally for brief periods. Infact,the NiCad
is the only battery type that performs
best if periodically fully discharged. All
other battery chemistries prefer shallow
discharges. So important is this periodic
full discharge that, if omitted, the NiCad
gradually loses performance due to volt-
age depression or memory effects (more
on this later).

Nickel metal hydride batteries

The nickel metal hydride (NiMH) has
been heralded as the shining star that
will solve many of today's battery prob-
lems. Although some of these claims may
be overly optimistic, the NiMH has dis-
tinct advantages over the NiCad. For ex-
ample, the NiMH is not affected by mem-
ory in the same way as the NiCad. Period-
ic exercise cycles may not be necessary.
NiMH batteries also provide 30% more
capacity than typical NiCads, and they
are environmentally friendly.

Unfortunately, the NiMH lags behind
the NiCad in several aspects: It is rated
for only 400 to 700 charge/discharge cy-
cles, and its longevity is directly propor-
tional to the depth of discharge. The
NiMH battery also does not lend itself to
fast charge as well as the NiCad, nor does
the NiMH provide as dependable a meth-
od of detecting full charge status. Finally,
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the maximum allowable discharge cur-
rent of the NiMH is considerably less
than that of the NiCad. This may not be
critical for applications requiring only a
small lead, but for video cameras and
other devices requiring high power, the
more rugged NiCad is recommended.
Both NiMH and NiCad are atfected by
selfdischarge. The NiCad loses approxi-
mately 10% of its capacity within the first
24 hours, after which the self-discharge
settles to about 10% per month. For the
NiMH, the self-discharge is higher be-
cause hydrogen atoms try to escape.
Countering this by choosing materials

PARAMETERS NICD
EMERGY DENSITY Whikg) | 50

CYCLE LIFE (TYPICAL) 1,500
FAST-CHARGETIME 1.5h
SELF-DISCHARGE MODERATE
VOLTS/GELL (MOMIMAL) 1.25¢
PEAK DISCHARGE CURRENT | HIGH
COST LOwW

rechargeable batteries.

On the negative side, the SLA does not
lend itself well to fast charging. Typical
charge times are eight to 16 hours. The
SLA must always be stored in a charged
state. A discharged SLA will sulfate with-
in hours. If left in that condition, a re-
charge is difficult or impossible.

Unlike the NiCad, the SLA prefers a shal-
low discharge. A full discharge causes
extra strain and reduces the cycle count
from its nominal 200-300. SLAs also pro-
vide a relatively low discharge current,
which is further reduced at lower tem-
peratures. Compared to other recharge-

MNiMH 5LA Li-ON

Ta 30 100

500 200-300 H00-500
2-3h B-15h B-6h

HIGH LOwW LW

125 2 a.8v
MODERATE | MODERATE | MODERATE
MODERATE | VERY LOW | VERY HIGH

Memory and self-discharge

There is some misconception about the
word memory as it applies to recharge-
able batteries. Users blame memory for
just about any battery failure that oc-
curs. The term is derived froin cyclic
memory, referring to the phenomenon
exhibited by a NiCad battery by which it
“remembers” how much discharge was
required cn previous discharges. Im-
provements in battery technology have
virtually eliminated this problem.

The difficulty with modern NiCad bat-
teties is actually caused by crystalline
formation within the battery. The active
materials (nickel and cadmium) of aNiCad
battery are present in crystalline form.
When the memory phenomenon occurs,
these crystals grow, forming spikeor tree-
like crystals that cause the NiCad to grad-
ually lose performance. In advanced stag-
es, these crystals may puncture asepara-
tor, causing high self-discharge or an elec-
trical short.

Crystalline formation only presents a
problem if the battery is left in the charg-
er for days or if repeatedly recharged
without a pericedic full discharge. Such a

Table 1. Four popular battery chemistries compared. Energy density is measured in watt-hours per
kilogram (Wh/kg). Cycle life shows typical number of charge-discharge cycles until battery capucity
decreases to 80% of original maximum. Actual performance will vary with usage and maintenance

condition is not uncommon with video
cameras. It is not necessary to discharge

habits.

that improve bonding of the hydrogen
ends up reducing the capacity of the
battery, so designers must compromise
between acceptable charge retention and
high capacity.

Tests have shown significant variations
in performance between different brands
of NiMH batteries, and some industry
leaders feel that NiMH chemistry is not
yet fully defined. This, coupled with NiMH
prices remaining about 50% higher than
NiCad, has kept NiMH from becoming a
strong contender for broadcast applica-
tions as yet.

Lead acid batteries

Another commonly used battery is the
lead acid type. The flooded version can
be found in automobiles, but more ap-
propriate for some broadcast applica-
tions isthe sealed lead acid (SLA) battery.

The SLA is commonly used when high
power is required, weight is not critical,
and cost must be kept low. The typical
current range of the SLA is 2Ah to 30Ah.
Applications that fall into this category
are wheelchairs, UPS units and emergen-
cy lighting. Some video cameras, trans-
portable cellular phones and laptop com-
puters also use SLA batteries.

The SLA is not subject to memory. No
harm is done by leaving the battery on
trickle or fleat charge for a prolonged
time. If removed from the charger, the
SLA retains the charge for a longer period
than the NiCad and NiMH. The SLA is
usually lower priced per Ah than other
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ables, energy density is low, making the SLA
unsuitable for devices that demand small
size. Because of its high lead content, SLAs
also are not environmentally friendly.

Rechargeable lithium batteries

The rechargeable lithium battery is
the most talked-about battery chemis-
try in research labs teday. One of its
biggest advantages is high energy den-
sity. A lithium battery weighs less than
half of an equivalent NiCad. Equally
exciting is the fact that once charged,
a lithium battery retains its energy for
up to 10 years.

Nevertheless, lithium batteries share
many of the same negative characteris-
tics of the SLA. Charge times are a long
eight to 16 hours and discharge current
must be kept low. The cycle count is only
150 to 300 and is affected by the depth of
discharge. Rechargeable lithium batter-
ies also are fairly expensive and will likely
continue to cost more than other types.
In addition, disposal may cause some
probleins — not from toxic metal content
but from the risk of explosion that can
occur if corrosion allows internal ele-
ments to coine into direct contact with
moisture. Stability is another major con-
cern, although new solid lithium poly-
mers may solve this problem. Battery
experts speculate that a practical re-
chargeable lithium battery will be readily
available in three to five years.

Table 1 summarizes and compares the
four types of batteries just discussed.
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a NiCad before each charge. A full dis-
charge down to 1V/cell once a month is
sufficient to keep the crystal formation
under control. Such a discharge/charge
cycle is commonly referred to as exercise.

If no exercise is applied for several
months, the crystals ingrain themselves,
making them more difficult to dissolve. In
such cases, reconditioning is required —
a slow, deep discharge that drains the
cell to a voltage threshold below one volt
per cell. Not all batteries respond well to
reconditioning, however. Although some
olderNiCad batteries mayrecover tonear
original capacity, others may actually de-
teriorate further with reconditicning. If
the latter occurs, the battery in question
is a clear candidate for retirement.

NiCad and particularly NiMH batteries
also have a relatively high self-discharge.
If left on the shelf, a new NiCad normally
loses about 10% ofits capacityin 24 hours.
The problem can worsen, however, reach-
ing an untenable stage if self-discharge
causes the battery to drain completely
within a single day on the shelf.

Such high self-discharge is typically
caused by a damaged separator. The sep-
arator is a thin insulator that isolates the
positive and negative cell plates. (See
Figure 1.) Once injured, the separator
can no longer be repaired. External forc-
es that harm the sensitive separator are
uncontrolled crystalline formation (due
to lack of exercise), poorly designed
chargers that boil the battery, and aging
of the battery.

A battery analyzer can be used to mea-
sure the self-discharge of a battery. First
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Figure 1. Cutaway view of a tvpical NiCad hatterv. A nickel hydroxide
positive plate and an active cadmium negative plate are pluced on
either side of a separator moistened with electrolvte, then rolled up
together and placed into a metal cylinder. The current collector carries
charges from the plaltes to respective ferininals on baitery case.

the capacity of the fully charged hattery is obtained by
applying a discharge. The hattery is then stored for 24 hours
and the capacity is measured again. If the capacity loss is
more than 30%, the battery should be discarded.

Battery analyzers can also be used to exercise and recon-
dition hatteries for prolonged service life. Analyzers are
essential in identifying and weeding out weak batteries, as
well. Most modern battery analyzers are smart devices.
They have software that adapts to the type of battery under
lest, assesses its specific condition and implements the
appropriate ¢ycles to maximize performance safely and
quickly. Computer and printer interfaces are typically pro-
vided by these analyzers to produce charge-time/date labels
for bhatteries, and to generate service reports or database
updates for tracking performance.

Slow but sure progress

Over the last 30 years, the rechargeable hattery has not
improved much in terms of increased capacity for a given
size. When compared to advancements in IC technology, the
battery lags far behind. If the size/performance improve-
ments experienced by memory chips during this period
were applied to batteries, a heavy-duty car battery of the
1960s would he the size of an apple seed today. But because
today's hatleries are still based on chemical processes, an
apple seed-sized hattery thal can start a car is still a far-
fetched dream:.

Nevertheless, progress is taking place, both in the develop-
ment of new battery chemistries and the refinement of
battery analysis/optimization technologies for existing sys-
tems. As broadcasters’ need for portable power continues
to grow. battery systems are rising to the challenge. |

™ For more information on rechargeable battery systems,
circle (302) on Reply Card. See also “Batteries, Chargers,
Analyzers, Reconditioners,” p. 74 of the BE Buyers Guide.
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T N
Applied Technology

Color and the
Diamond display

By Guy Lewis

Color video — they just don’t make it
like they used to. Now images come from
a variety of sources, not just film or video
cameras. Viewers have come to expect
high-quality images with complex spe-
cial effects and artistically manipulated
color. These expectations have fueled a
need in the creative environment for a
simple, direct way to monitor video sig-
nals for validity. The Diamond display is a
new component vector display that meets
this need by detecting “illegal colors” be-
fore they show up in a finished product.

Although current technology appears
capable of anything, in fact, the very ef-
fects it was designed to create can be
hurt when color signals are not properly
monitored. Traditional methods of mon-
itoring the color signal, with waveform
monitors and vectorscopes, cannot readi-
ly determine whether color signals are
out of limits in a way that can cause
distortions and undesired picture effects
later in the signal path.

The Diamond display (see Figure 1, pg.
90} developed by Tektronix, is a newer
tool that provides a reliable indication of
color signal limit violations. Any time an
RGB signal or color-difference compo-
nent signal is out of gamut, (refers to the
range of chromaticity available with cer-
tain colors or to the range of voltage
signals relative to these colors) the trace
on the Diamond display appears outside
the boundaries of one or both of the two
diamond-shaped elements of the elec-
tronic graticule. This Diamond display is
useful for evaluating different aspects of
color signals and making adjustments on
cameras, telecines, color graphics gen-
erators, and other video sources.

Color TV signals

Color television takes advantage of char-
acteristics of human vision to simplify
the signals conveying images from place
to place. Although many thousands of
colors and shades of gray may be repro-
duced by a video system, the signals
consist of only three channels of informa-
tion — red, green and blue (RGB).

Lewis 1s product marketing manager for hand-held television
products, Tektronix, Beaverton, OR
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Figure 2. Block diagram of the Diamond display generator. Note the low-pass filters and switching.

In the RGB format, the signals may in-
dependently vary from zero to some max-
imum value in each of the three channels.
Any possible combination of signals will
produce a proper image as long as the
signals do not exceed the upper or lower
limit in each channel. If a [imit is exceed-
ed, there will almost certainly be distor-
tion of the video — clipping of large sig-
nals or possible synchronizing problems
with negative signals. A variety of these
problems may occur depending on the

wwWw americanradiohistorv com

equipment handling this overlimit (ille-
gal) video.

If all video signals were processed
through the system in basic RGB format,
monitoring to detect the illegal signals
would be quite simple — just ensure that
the limits are not exceeded. It’s not so
simple when formats other than RGB are
used. Most studio equipment and all
broadcast systems use a different means
of conveying the three signals needed to
reproduce a color picture. In these sys-
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tems, RGB signals are processed into a luminance signal (Y) and

two color-difference signals (B-Y and R-Y). Broadcast systems

would then encode the signal into PAL or NTSC.
There are set limits for signal amplitude in the three Y, B-Y, RY
channels, too. In this form, a much more difficult constraint must be

applied to the signals to prevent distortion. Y, B-Y, R-Y signals are

interrelated. At a given time, the permitted range of signal in a channel

depends on the sig

nal level in the other
two channels. You
cannot look at one

minewhethersystem
ceeded. Because the

basic RGB format is
needed in the picture

Figure 1. The Diamond display graticule.

monitor (or other display device) the color-
difference signals are always translated back
to RGB before viewing.

Using the Diamond display
The Diamond display can help guard
against distortion in a number of applica-
tions, for example, with paint hoxes and
character generators, which create a

channel and deter-

limits are being ex-

Figure 3. Excess level in the green channel
moves the truce beyond the graticule in both
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broad range of colors. Another example is when artificially
created or modified video is passed through multiple stages of
processing, generations of record/playback, or format transla-
tion before reaching the home viewer.

Either of these areas can create technical problems that are
difficult to detect until the signals have been further processed.
With the Diamond display the end result will not be distorted.

The Diamond display is generated by combining the RGB signals
in certain ways. If necessary, other signals, such as color-difference
signals, are translated into RGB before the display is generated. A
signal deemed legal in the RGB format is also valid, which means it
will remain legal when translated to any other component format.
So, even though the Diamond display uses the RGB signal as its base,
it can still work with color-difference signals. The exception is 100%
amplitude signals, like NTSC, that may not be legal in composite
formats. Some other method is needed to verify composite limits
for NTSC transmission.

The upper diamond is formed by applying
blue plus green (B+G) to the vertical axis and
blue minus green (B-G) to the horizontal axis.
(See Figure 2.) The lower diamond is formed
by applying the negative sum of red plus
green ({R+G)) to the vertical axis and red
minus green (R-G) to the horizontal axis.
Switching at half the video line rate alternate-
ly creates the upper and lower diamonds.

The double diamond graticule shows

diamonds. Note red

the maximum al-
lowable gamut of
the three signals
(R, G and B). Any
portion of the sig-
nal trace outside
the graticule lim-
its indicates that
particular portion
of the signal is out
of limits as well. Note the low-pass filter in the diagram in Figure
2. These filters limit the response speed of the deflection
amplifiers so they will not indicate out-of-limit conditions that
exist for only a short time (a fraction of a microsecond or less).
Such short-term out-of-limit signals are often the product of
combining the different bandwidths used in Y, B-Y, R-Y signal
formats.

The low-pass filters in the Diamond display generator limit all
signals to about the same bandwidth, so such transient errors
are not displayed. This is helpful in practice because trying to
eliminate such shorttime errors would be a waste of time.
Other gamut detectors, which are not bandwidth limited, may
indicate a problem when none actually exists.

With the Diamond display it is easy to tell which channel is
causing a gamut violation. Note in Figure 3 that the trace is out
of limits in the green direction only. The green violation occurs
simultaneously in both diamonds. Reducing the green signal
will re-establish validity. Figure 4 shows a red overlimit condi-
tion. The trace is outside the graticule in the red direction only.

Figure 4. Excess level in the red channel affecls
only the bottom diamond and only in the red
direction.

Evaluating the impact of gamut errors
An important benefit of the Diamond display is the ability it
gives the operator to judge the importance of displayed errors.
Compared to warning lights or other gamut indicators, this
display shows both the amount of error and its duration. The
amplitude of an error is indicated by the location of the trace —

www.americanradiohistorv.com
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further outside the diamond graticule
means a larger error amplitude. An error
that exists only for a short period of time
will produce a relatively faint trace. An
error that lasts longer will produce a bright-
er trace. With experience, users are able to
use these characteristics to make good
judgments about the need to locate and
correct gamut errors.

An important benefit
of the Diamond dis-
play is the ability it
gives the operator to

judge the importance
of displayed errors.

Otheruses
of the Diamond display

Incorrect camera black balance is easy
to detect with the Diamond display. If a
signal contains actual black, the display will
show a dot at the junction of the two dia-
monds. If black is not properly acljusted, the
display dot will be stretched away from the
junction toward the color component that is
out of adjustment. Figure 5 shows a camera
signal in which setup is too high in the red
channel. The origin of the lower half of the
display is moved to the lower right, toward
red. This test is usually macle with the cam-

Figure 5. Black balance errors are evident even
while monitoring live video. Note the displace-
meit in the red direction.

MATCH IT! rvou can

® Top Quality Specifications
® (i-directional Interface

era lens capped, but the example shows
even a live picture can provide useful infor-
mation about black halance.

Camera gamma adjustments may also be
checked with the Diamond clisplay. Although
the display cannot indicate the gamma char-
acteristic, it does show the gamma match
among the three color channels. In Figure 6,
the bowing of the traces indicates misadjust-
ment of the red and blue gamma controls
relative to the green channel. Adjusting the
camera gamma controls for balance will
straighten the trace so it falls along the verti-
cal center line of the graticule. The camera
must be viewing a monochrome image, such
as a luminance chart, to obtain this display.

Figure 6. This curved trace, when viewing a
monochrome targel, shows black balance prob-
lems. Correct adjustment wifl produce a straight

vertical line.

The advantages
of RGB monitoring
Monitoring the color video signal with

Defining some TV terms

Several new terms have creptinto our TV vocabulary
over the past few years, Defining these terms will aid in
understanding the Diamond display functions.

Gamut: Refers to arange, from a lower limit to an upper limit,
usually of the voltage signals of certain specific colors used In
a camera or display. Gamut can also refer to the range of
chromaticity in relation to those colors.

Legal/illegal: A signal is legal if it stays within the gamut
appropriate for the format in use. A legal signal does not exceed
the voltage limits specified for the format of any of the signal
channels. An illegal signal is one that is sometimes outside
those limits in one or more channels. A signal can be legal but
still not be valid.

Valid/invalid: A valid signal meets two constraints: It is legal
in the current format, and it will remain legal when properly
translated to any other color signal format.

es have controls that operate in RGB

color coordinates. Com-
puter graphic worksta-
tions, paint systems and
character generators
usually use RGB con-
trols. and these devices
are frequent sources of
illegal video. Cameras,
color correctors and
gamma correctors op-
erate in RGB mode and
are an obvious candi-
date of monitoring with
the Diamond display.
The Diamond dis-
play meets the grow-
ing need in the cre-
ative environment for
a quick, easy way to
accurately monitor
video signals for RGB
validity. Whether the
signals originate in
RGB or color differ-

the RGB Diamond display offers several
advantages. This is true even though
most studio equipment, video record-
ers and broadcast signals are in Y, B-Y, R-
Y format. Only in RGB is it easy to deter-
mine whether a signal is valid and likely
tobe handled without distortion through-
out the system.

Furthermore, many operational devic-

® Front Panel Gain Adjustments and Power Indicator ®

® Rugged, All Metal Enclosure

® Single or Dual Rackmounr
® |nternal Power Supply

$179

PRACTICAL SOLUTIONS SINCE 1971
142 Siema Street, El Segundo, CA 90245 e (310) 322-2136

Circle (37) on Reply Card
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ence, the Diamond display lets you be
certain the colorful, creative effects in
your program will be properly reproduced
for presentation to your audience. n

| " For more information on the
Diamond display, circle (313) on
Reply Card.

Audio Level and
Impedance Interface

ES-244
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Applied Technology

EMCEE TTU1000E

By Jim Zaroda

KPB]—TV. Fort Smith, AR, is bringing Na-
tional Football League games to nearly
600,000 viewers in its sprawling, moun-
tainous market. The station is doing this
via strategic placement of one main LPTV
transmitter along with six LPTV transla-
tors, manufactured by EMCEE Broadcast
Products, Inc.

KPBl is the only low-power stationin its
market. This Fox alffiliate is competing
head-to-head with full-power stations af-
filiated with the three major networks. It
is no easy task, because the market area
is split down the middle by
the 20-mile-wide Boston
Mountains. The range in-
cludes Mt. Magazine, which
is approximately 2,300 feet.

KPBI-TV uses high-gain
broadcasting antennas and
transmitters/translators to
bring its programming to the
entire viewing audience in
this difficult market. One unit
is installed on top of Mt. Mag-
azine. The last four transla-
tors KPBI-TV has put on-line
have been 1kW UHF units
(TUI000E) manufactured by
EMCEE. Most are located in
remote areas of rough ter-
rain and operated by remote
control.

First Fox NFL broadcast

This is the first year Fox is
broadcasting the NFL games,
so the network has placed
great importance on deliver-
ing its programming to the
population centers in each
affiliate’s designated market

antenna patterns, KPBI-TV can reach ev-
ery potential viewer in its geographical
area. Because of translator placement,
there is some signal overlap,allowing some
viewers the choice of picking up the sta-
tion on two or three channels. In addition,
the translators enable the station to broad-
cast localized material to specific geo-
graphical areas within the market.

The EMCEE translators in use are the
TUI000E series, which offer high perfor-
mance, design versatility and space eifi-
ciency. Self-contained in a single cabinet,
the unit is a complete
kW UHF transmitter/
translator, including
modulator or receiver,
solid-state driver, final
amplifier and all re-
quired power supplies.

Modular design and
construction of the unit
facilitates repair and
maintenance, allowing
field replacement of low-
level stages by mainte-
nance personnel. Tim-
ing and control func-
tions use highly reliable
digital circuitry, rather
than being entirely de-
pendent on electrome-
chanical devices.

The amplifier assembly
isavailable separately for
use with an existing driv-
er and features a ceram-
ic tetrode with inherent-
ly low intermodulation
products.

Lightning protection

area (DMA). Afiiliates were
urged by Fox to use transla-
tors and patterned antennas

The EMCEE TTUI000E, a
T1&W UHF tetrode transmit-
ter, the translator version is
the TU1000E.

Theunit’sinterlocksys-
tem, part of the digital
control circuit, turns the

to focus the strongest signal
on those areas where the
maximum potential audience is living.
With its seven stations — the originat-
ing transmitter in Fort Smith, and six trans-
lators — plus selection of the optimum

Zaroda is sales and marketing manager for EMCEE Broadcast
Products Inc., White Haven, PA.
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translator on and off and
helps protect it from
damage by lightning or other harmful volt-
age fluctuations. Because the transmitter/
translator is operated remotely, it is im-
portant that the unit be able to withstand
variances in voltage, whether caused by
lightning or other anomalies, without requir-
ing service.

www americanradiohictorv com

Often, power lines going up into the hills
or mountaing to remote locations are poor-
ly regulated. Wide voltage fluctuations of
+15% may be encountered. The EMCEE
unit is built to handle these fluctuations
without performance degradation.

In the event of a problem, the interlock
system will shut down the high-voltage
circuits to prevent damage to the system.
After about 15 seconds, high voltage is
restored. If the problem continues, the
control will shut the unit down for a sim-
ilar period. After three tries, the unit is
shut down completely. Transient prob-
lems are handled in this manner, making
it unnecessary for service personnel to
go to the remote location to reset the
system due to problems of this nature.

The EMCEE transmitter/translator is
relatively transparent, typical differen-
tial gain is 2% with typical differential
phase of 2°. Careful component selection
and design, along with provisions for
overload means these units are highly
reliable in the field.

Factory support

As with most on-air operations, factory
support is critical. The EMCEE support
staff is consistently available from 6 a.m.
to about 10 or Il p.m. Factory techni-
cians offer over-the-phone assistance so
any problems that do occur can be solved
quickly. Although factory technicians are
available for on-site service, most prob-
lems can be solved over the phone. After
a major lightning strike, factory techni-
cians were able to get the station back on
the air by walking station personnel
through procedures over the telephone.

The reliability of transmitter/translator
equipment is one of the key ingredients
to staying on the air, whether it is a low-
power station like KPBI-TV or a full-pow-
er station with terrain problems. EMCEE
is providing that ingredient and ensuring
uninterrupted NFL programming is avail-
able to every one of KPBI's 600,000 poten-
tial viewers. n
= 1
™ For more information on EMCEE

fransmitter transiator prodics
circle (311 ) on Reply Card
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ontinued Irom page 10 B

over a 100-foot path with the antenna 30
feet above the ground. Then the truck
was returned to the center of the path
and more measurements and observa-
tions were taken. Attenuators were used
when necessary to avoid receiver over-
load. Data was recorded on log sheets,
digital recorders and personal computers.

Channel 6 interference

The VHF testing was done using fewer
locations due to interference with cable
Channel 6. Complaints were investigated
through a study organized by CableLabs.
This study indicated that some interfer-
ence was produced by off-air pickup on
the cable system and some was produced
by direct pickup in the TV receiver, how-
ever, the most common source was prob-
ably cabling that householders had in-
stalled to connect a VCR or some other
purpose. In some instances the interfer-
ence was reduced using higher-quality
cable or if permitted, a set-top box.

Also, because there is no regularly as-
signed Channel 6 in the Charlotte area,
there are no inhibitions against place-
ment of non-commercial FM stations.
Consequently, there are several stations
in the 88.1-91 9MHz band. At a few loca-
tions, adjacent-channel interference was
sufficiently high that Channel 6 could not
be measured.

Results

The test results indicate that overall,
the ATV transmission system perfor-
mance was better than NTSC. (See Table
1.) For UHF, satisfactory reception was
found in 91% ol the locations tested, as
compared with only 76% for NTSC. For
VHE, despite fewer test sites, satisfactory
reception was found in 82% of the loca-
tions, as opposed to only 40% for satis-
factory NTSC VHF reception. The 8VSB
system performed wel! under the real-
world conditions of multipath, impulse
noise, and other propagation phenome-
na. It also performed well under limited
indoor reception. Cable tests were equal-
ly encouraging.
Acknowledgment: This informalion was laken from “Field Test

Results of the Grand Alliance HDTV Transmission Subsystem”
report, submitted Sept. 16, 1994 ]
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Technical Writers

Broadcast Engineering is looking for experi-
enced engineers and lechnical managers to
provide leading-edge articles on a [ree-lance
basis. Il you have a background in production.
broadcast equipment/operation or manage-
ment. and would like to become a published
author. contact the editor of Broadcast Engi-
neering magazine by sending or faxing your
phone number along with a briel description of
your experience and areas of expertise to:

Fax: Editor. Broadcast Engineering
913-967-1905

Mail to: Edilor, Broadcast Engineering
9800 Metcall. Overland Park. KS 66212 J
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MPEG LAB PRO

REAL-TIME MPEG
VIDEO COMPRESSION

developer of MPEG

products. We shipped the
worlds first CODEC

system for tull motion video
compression and expansion §
in May, 1992. Now were
introducing the first

PC

o+ _ﬁ based real-time encoder

% MPEG.1 and CD-i system files. To com-

2

the MPEG Lab™ Pro.
IEf] THE COMPLETE SOLUTION.

The MPEG Lab™ Pro is the first
complete, fully automatic solution for 1SO-
standard MPEG- 1compression and decom-
pression of video and audio with professional
quality. Operating in real-time on a PC/AT,
it pre-filters, compresses and interleaves
audio and video signals for video-on-demand
application development, and generates both

plete the process, the MPEG Lab™ Pro
then decompresses the files for playback.
MULTIPLE INPUT SOURCE CAPABILITY.
MPEG 1Lab™ Pro accepts industry
standard NTSC and PAL video in
Composite and S-Video tormats. Qur unique
users interface provides complete device
control for laser disks and over 40 models of
frame accurate VCRSs and VTRS. Its ideal for
broadcast applications (i.e, video on demand,

{ barker channels, ad insertion, etc.), training

systems, point-of-information kiosks and
CD-i entertainment applications.
PRE-FILTERING FOR HIGH
QUALITY QUTPUT.
Intelligent pre-filtering with optional 3:2 pull
down is performed in real time, converting
the input CCIR-601 video into an MPEG.
complaint SIF format. The digitized file is
then ready for compression ratios of over
200:1. MPEG Lah™ Pro allows the user to
control the bit rate, input source, video and
COMpression paranieters.

For more MPEG Lab™ Pro info:
T2 Phone 800-451-5101 or 214.239-5242

Optibase, Inc.

Dallas, Texas

B £AX 214-239.1073

Circle (39) on Reply Card

OPTIBASE"

REAL-TIME AUDIO AND VIDEC
COMPRESSION.
The MPEG Lab™ Pro delivers
one-to-one symmetrical con-
version of aud o and video in
real-time. From analog to
digital immediately. That
saves valuable time!
MPEG Lab™ Pro digi
tizes the analog video
and audio, pre-filiers

the video to
MPEG SIF resolu-
tion, compresses the
audio and video and
then
completes the
process by
interleaving the two
compressed files into a sin-
gle MPEG
complaint system file.
Instantly!
THE MPEG LAB™ PRO
COMES COMPLETE

It's a complete solution! Fwo boards, (the
MPEG-4000 for compression and the PC
Morion™ Pro for playback and audio
encoding) are the key components of the
package. Windows compatible software
featuring device
control, parameter adjustment and batch
mode processing, means the package is
easy to use. All this, plus unmatched tech-
nical support, make MPEG Lab™ Pro from
Opitibase the only complete solution for
high quality video, images and sound.

The future is digital. Call row, and step
into the tuture with MPEG Lab™ Pro and
Optibase.

* Bulletin Bcard 214-239-0249

cora

Quahified
Solution

DIGITAL VIDEQ, IMAGES & SOUND
Windows is a registered trademark of Microsoft Corporation. MPEG Lab™ Pro and PC Motion™ are trademarks of Optibase. Inc

alified Solution lodo is a trademark of the Compag Computer Corporation:
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Industry Briefs

BUSINESS

Fotec, Boston, held the second Fiber
Optic Installer's Conference, Fiber U, in
Long Beach, CA. The conference offered
hands-on fiber-optic training to approxi-
mately 500 attendees.

Broadcast Electronics, Quincy, IL, has
purchased Marti Electronics, Cleburne, TX.

Nikon Electronic linaging, Melville, NY,
has extended its rebate program on TV-
Nikkor ENG lenses to Dec. 31, 1994. The
rebate offer applies to S19x8Bl,
S15x8.5B1, and S9x5.5B1 TV Nikkor zoom
lenses purchased and shipped from June
15 through Dec. 31, 1994.

Ampex, Redwood City, CA, has sold a
DCT 700d drive to Digital Network Televi-
sion (D-Net).

Ampex will be closing its Betacam pro-
duction facility in Hong Kong and will
no longer sell Betacam recorders and
systems.

Chryon, Melville, NY, has announced
that Pesa Electronics, S.A., Madrid, has
filed for receivership in Spain. The pro-
cedure is similar to a Chapter 11 reorgani-
zation under the U.S. bankruptcy laws.

Dielectric Communications, Raymond,
ME, has been awarded a 5-year equip-
ment contract from Fox Television to
supply high-power waveguide, transmis-
sion line and other custom RF compo-
nents.

Ultimatte, Chatsworth, CA, has sold an
Ultimatte-7 digital to Capital Cities ABC,
New York, NY, forits One Life to Live set,

Parallax has purchased an Ultimatte
software license, and Pacific Title, Los
Angeles, has obtained an Ultimatte Cine-
Fusion site license.

ASC Audio Video, Burbank, CA, and
Newsmaker Systems have paired the Vir-
tual Recorder and Electronic Newsroom
to help make newsrooms more efficient.

Strassner Editing Systems, North Holly-
wood, CA, has sold two editing systems
to High 5 Productions, Nashville.

Strassner and Videomedia, San Jose,
CA, have signed a technology exchange
agreement granting Videomedia the non-
exclusive rights to use Strassner's EDL
translation software. Videomedia also
will be able to use Norm Strassner as a
consulting resource on product plans.
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Avid Technology, Tewksbury, MA, and
Digidesign, have announced an agree-
ment to merge through an exchange of
shares.

Grass Valley Group (GVG), Grass Valley,
CA, has finalized the sale of its Graphic's
System Division to New Microtime, a sub-
sidiary of Anderson Group Inc (AGI).

Computer Prompting and Captioning,
Washington, has received the “1994 Dis-
tinguished Vendor of Accessible Tech-
nology Award.”

Leitch, Chesapeake, VA, has opened
regional offices in Irvine, CA, and
Dallas.

Hewlett Packard, Palo Alto, CA, has
announced that its German dealer, Delta-
System GmbH, will be installing a broad-
cast video server for the RTL2 broadcast
company in Munich.

Andrew, Orland, Park, IL, has been
awarded a 5-year contract by Fox Televi-
sion to supply custom Trasar UHF and
high-band VHF TV broadcast antennas.

Andrew has won accreditation to ISO
9001 for its terrestrial microwave anten-
na products and accessories.

Harris Allied, Quincy, IL, has been cho-
sen to design and build an all-digital vid-
eo facility for The Golf Channel, Florence,
KY. The satellite communications sys-
tems for the facility will be located in
Orlando, FL.

PEOPLE

George Merrick has been named vice
president and president of the display
business for Dynatech, Salt Lake City.

Steve G. Kukla has been appointed di-
rector of new business development for
Intelligent Resources Integrated Systems,
Arlington Heights, IL.

Steven Schmidt has been named tech-
nical services representative for Intelli-
gent Resources Integrated Systems, Ar-
lington Heights, IL.

Dave Burns has rejoined Harris Al-
lied, Quincy, IL, as radio studio prod-
uct manager.

George Badger has been appointed

president for Svetlana Electron Devices,
Huntsville, AL. a
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Highlights from
World Media Expo

Function modules
By Microtime

* DM series: 10-bit digital video function
modules designed as a system of modu-
lar video blocks; series features 10-bit
plug-in circuit cards for video synchroni-
zation, format conversion, color correc-
tion and other digital video-related appli-

cations.
Circle (350) on Reply Card

Bargraph audio meters
By Logitek

¢ Ultra-VU bargraph audio meters: fea-
tures expanded range of 64dB, 66 LED
bargraphs and simultaneous display of
loudness and PPM; other features include
stereo image/phase display, high-resolu-
tion zoom mode and clipping indicator in
decibels.
Circle (351) on Reply Card

Interactive display systems
By Tally Display Corporation
* Interactive display models: feature en-
hanced error detection capabilities; also
includes alphanumeric source identifi-
cation and status, tally and message ca-
pabilities, automatic change of source
IDs and nine color display modes for
cuing.

Circle (352) on Reply Card

e FTRE e
New Products

Encoding system

By DiviCom

¢ MPEG-2 digital broadcast system: in-
cludes DMC 2 program encoder, DRMX 2
ReMultiplexer and DMS 2 system control-
ler; provides sophisticated compression
technology and a broad selection of for-

mats and features.
Circle (353) on Reply Card

Cellular video and audio

By Baron Services Inc.

* NewsFIRST Video:uses TrueVideo tech-
nology to capture Betacam quality video
and CD-quality audio from 1 to 30 frames
per second; delivers video and audio to
studio via cellular phone, land line or
Satcom; weighs approximately 30 Ibs and

is compatible with all cameras.
Circle (354) on Reply Card

Fax system
By Dolby Laboratories

* Dolby Fax System: uses Dolby AC-2
coding system for one or two audio chan-
nels; also uses ISDN standards for digital
telephone lines allowing high-speed
transfer of data between locations with-

out analog line degradation.
Circle (355) on Reply Card

Digital video effects systems

By Microtime

¢ IMPACT series 5: features up to 64 real-

time, render-free polygons for enhanced

True-3-D object resolution, along with

three live simultaneous video inputs.

¢ IMPACT series 58C: operation is simi-

lar to series 5; processes one live (A/B

switchable) video input.

¢ IMPACT series 5XP: features 64 real-

time polygons and three live simultaneous

inputs; composes objects of up to 512

polygons, usually in less than 60 seconds

for real-time playback with live video.
Circle (356) on Reply Card

Video synchronizers

By Pixel Instruments

¢ VS2100: family of synchronizers pro-
viding transparent synchronizing of sat-
ellite feeds and microwave links, or re-
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timing of intersuite connections and
in-house signal feeds; available in PAL
and NTSC versions; input video is 10-
bit oversampled at 40MHz, digitally fil-
tered, processed and D to A converted

at 12 bits.
Circle (357) on Reply Card

Integrated digital
post-production system
By Grass Valley Group

* Model 2200: integrated post-produc-
tion system also functions as a stand-
alone production switcher and a 1- or
2-channel digital eifects system; fea-
tures 10-bit component processing,
auto selection of 525/625 formats; sup-

ports 270Mb/sec 16x9 picture formats.
Circle (358) on Reply Card

CCD telecine
By BTS
* FDL Quadra: features dedicated color
reproduction, full bandwidth 4:4:4:4 pro-
cessing, extended color channel band-
width, fixed pattern noise, extended siz-
ing functions and speedy shuttle time;
offers switchable 4:3 or 16:9 aspect ra-
tio, switchable 525/60 or 625/50 line stan-
dards, advanced sizing control, Dolby
stereo 35mm optical sound, full resolution
up to 30% expansion and optical blocks
for every commercial film format.

Circle (359) on Reply Card

Intercom system
By Telex

¢ Advanced Digital Audio Matrix
(ADAM): about one-tenth the size of oth-
er systems with the capacity for more
than 1,000 users; works with existing
equipment; true digital Time Division
Multiplex (TDM) architecture allows for
linear expansion; features CD-guality in-
put and output audio.
Circle (360) on Reply Card
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Distribution amplifiers

By Grass Valley Group

e M9136 and M9136-D: multistandard
serial digital distribution amplifiers; com-
patible with component and composite
digital video systems; units provide auto-
select of 143, 177, 270, and 360Mb/s;
M9136 is single version with one input
and eight outputs; M9136-D is a dual ver-

sion with two inputs and four outputs.
Circle {361) on Reply Card

ENG/EFP lenses
By Nikon

e §15x8.5B1-1ll: standard ENG/EFP lens;
compact lens offering zoom speed ad-
justment knob, user adjustable zoom
torque and a 2.2x extender.

* $9x5.5B1-1I: super wide-angle lens; fea-

tures user-adjustable zoom speed and
torque.
Circle (362) on Reply Card

Editing system

By BTS

* Bravo VE virtual editing system: Win-
dows-based A/B/C roll system; features
auto-match frame edits, slow motion ed-
its, auto-assembly, audio/video split ed-
its, record ripple, autocleaning of EDLs,
and full search functions; standard DVE
drivers include BTS Prism digital video

effects system.
Circle (363} on Reply Card

Switcher

By DNF Industries

o SWI1x8: RS422 switcher allows ST200
and ST100 universal VTR controllers or
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any R5-422 VTR controller to control up
toeights VTRs; allows user to control one
out of eight VTRs, control a group of
VTRs, or gang roll all eight VTRs.

Circle (364) on Reply Card

Video delay detector
By Pixel Instruments

¢ DD2100: continuously measures actual

video delay by correlating active video

content between delayed and undelayed

video signals; can detect up to eight fields

of video delays with overall range of de-

tectionselectable in one-field increments.
Circle (365) on Reply Card

High density CD
By Optical Disc Corporation
¢ 3.3Gbyte high-demsity CD: HDCD
used for prototype testing; mastered
on an ODC series 500 mastering mod-
ule; disc is being used in the develop-
ment of players capable of playing up
to 135 minutes of MPEG-2 video at data
rates of up to 3.3Mb/s.

Circle (366) on Reply Card

Routing systems

By Dynair

¢ System 2000: family of high-perfor-
mance, ultracompact video and stereo
audio routing systems; modular 120MHz
system routes high-resolution comput-
er graphics video and encoded broad-
cast video including HDTV, NTSC, PAL

and SECAM.
Circle (367) on Reply Card

Stereo audio router
By Dynair
¢ Series 36: 36x36 audio switcherin three
rack units; features 864 crosspoints per
RU; control features include actual switch
closure and switch status verification
from crosspoint, external control through
Ethernet, source preview-hefore-take, MS
DOS-based system control software pro-
grams and criticalfunction alarm.

Circle (368) on Reply Card

Compositing system
By Ultimatte
¢ CineFusion with GrainKiller: addition of
GrainKillerfeature allows userto hold even
the finest foreground detail; GrainKiller
filters screen area with almost no effect on
the foreground image or its edges.

Circle (369) on Reply Card
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Video noise reducer

By BTS

¢ MNR11: noise reducer for film-to-tape
transfers; removes longitudinal
scratches from film transfers, sy-
chronizes video, converts between dif-
ferent formats and enhances contour
or softens pictures; dirt filter conceals

glitches for clean output signal.
Circle {370) on Reply Card

High definition recorder
By Recognition Concepts Inc.
¢ HD video disk recorder: works with

HD video using existing 4:2:2 equip-
ments; HD disk is compatible with 1080-
or 1035-line formats; records directly
to D-1 and D-5 VTRs; portable version

available,
Circle {(371) on Reply Card

Slow motion controller
By DNF Industries
¢ ST200-S/SM: features vari-speed from
+2.00 to -1.00 times play speed; varies
playspeed while rolling tape or pre-
sets play speed with tape stopped;
ability to store and recall up to 100 cue
points.

Circle (372} on Reply Card

Digital audio D/A
By Grass Valley Group
* M9422: a 20-bit D to A converter for
AES/EBU digital
audio; dual unit
features two AES/
EBU inputs and
four analog out-
puts; can mix and
match with the
Grass Valley MAX-
900 and MAX-9000
products in the
same 3RU frame; of-
fers >110dB signal-
to-noise ratio.
Circle {373} on Reply Card
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I e know. But then these are no ordinary DAT recorders.
gned in consultation with representatives from all areas of
M professional audio recording by HHB, the
World’s leading independent suppliers of
. DAT technology, the PORTADAT range has
every detail covered. Compact, light and

{

..~ sonically superb, the PDR1000 features a
: regged direct drive transport with 4
heads for confidence monitoring, 2 hour

i [}

rechargeable battery life, 48v phantom

powering, balanced analogue inputs,
. _:“ ' 44.1/48/32KHz sample rates, digital 1/0s and a full
| ‘range of indexing facilities. In addition, the

i
w1ds

!
4

Gl PDR1000TC is equipped to record, generate and

@isdt . reference to time code in all international standards.

But perhaps the most remarkable
feature about the

PORTADAT range

Py '3-&'__-\... 43
. W e ; ¥ isthat for once,

e L5 zr|
T o~ 4 perfection
e T doesn't cost the
- - earth. For a free,
e ) 8-page color brochure
R S on the PORTADAT, the

future of portable DAT

J * ‘ recording, call Independent Audio
S " ormail the coupon today.

.»ff‘* . ; =

' lndeﬁendent Audlo bsroresm&me Suite 121, Portland, Maine 04101-2000, USA

DAT122 Tel: 207 773 2424 - Fax: 207 773 2422
Sluder Revox Canada Ltd - 1947 Leslie Street, Toronto, Ontario M38 2M3, Canada
Tel: 416 510 1347 . Fax: 416 510 1294 |

HHB Communications Ltd - 73-75 Scrubs Lane, London NW10 60U, UK
Tel: 0181 960 2144 . Fax: 0181 960 1160

oleone d
.l

Aades Aprhcetard

For full details of the PORTADAT range cf portable DAT recorders, please mail this coupon fo Independent Audio

Name

Address

Zip Code ; e e Rk Digital Audio Tape =
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cacexz Glashes
Battery Costs by 50*

“Since we've had the CADEX unit,
our portable radios have been
decisively more dependable.
I'd recommend
it without

hesitation. ”
Chuck Badget, CADEX C3000
Communications Manager 2-Stahon
St. Louis Fire Department Battery Anclyzer
CADEX C4000
4 Station
BaMery Analyzer

1 800" 565" 5228

CADEX ELECTRONICS INC. 111 - 7400 MacPherson Ave., Bumaby, 8C Canada V5) 586
Tel 604/451-7900 Fox 604/451-7991

Circle {58) on Reply Card

he One Charger
for all Nicads.

Indr the PAG AR1 24 i
ey i iy el

@dﬁhﬂw s
igniedd fo ediend hatfery
RANGE  input utomasiclly opertes
from ony AL supply workdwide.
PAG's line of bateries & chargers indudes
I e o o
N (1.7-10Ah). Discover why Europe's
e top videographers gef a charge out of PAG
§ — call Steven Manios at PAG USA.

960 Enchanted Way, #104, Simi Valley CA 93065 Tel:805/520-4811 Fax:805/520-7342

Circle {59) on Reply Card
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continued from puge 96

Audio delay/synchronizer
By Pixel Instruments
* AD2100: high-performance stereo au-
dio delay processor; corrects lip-sync
errors caused by video-frame synchro-
nizers, standards converters and oth-
er devices that introduce video de-
lays.

Circle (374) on Reply Card

Universal VIR controller

By DNF Industries

¢ ST30: detects switch or contact closure
at its input and outputs required serial
command to place VTR in the selected
mode; controls Sony, Ampex DCT and
CVR, Panasonic, JVC, BTS and Hitachi

serial VTRs.
Circle (375) on Reply Card

Recordable digital disc format
By Optical Disc Corporation

¢ Super CD: supports data rates up to
7Mb/s of MPEG-2 compliant video (will
accommodate 15- to 18Mb/s data rates

for HDTV); diameter measures 8 Y>~inch.
Circle (376) on Reply Card

Wireless ENG link
By TransVideo Systems
¢ ShotMaster 200: transmitter attaches
instantly to any Betacam, Mll, 8mm or 5
VHS camcorder using Anton/Bauer Snap-
onor NP-1 battery systems; features more
than 1,000-foot line-of-sight range.

Circle (377) on Reply Card

Video server
By BTS
¢ Media Pool server: compression
scheme can be adjusted from no com-
pression with uncompromised 10-bit 4:2:2
video and gradually increased to levels
in excess of 50:1 compression; features
hot-swappable drive capabilities along
with simultaneous multichannel opera-
tion.

Circle (378) on Reply Card

Image media manager

By Viewgraphics

¢ Viewstore 6000: provides computer
workstations access to real-time, full-
motion, super-high resolution digital im-
agery; programmable to any resolution
up to a 360MHz pixel rate including su-

per-high resolution 2x2K.
Circle (379) on Reply Card

Spot playback system

By Sundance Digital

* Fastbreak: integrates a flat-file data-
base with traditional machine control
for digitizing selected video onto hard
disks; provides random-access non-lin-
ear playback of event lists that sequence
the playback of spots, 1Ds, bumpers and

promos.
Circle (380) on Reply Card

Continued on page 102
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PHOTO-VIDEO

J

_EVW-300 53-cc0 #i-8 Camcorder

o oM dig M A

Iy

de:

EVW-300 with Canon 13:1 Servo Zoom Lens, VCT-12 Tripod Mounting Plate
| and Thermodyne lc-AZE'H_Shi@iEgICarrying Case

Quick-Draw

| or a Professional

FOR CAMCORDERS

(X OR STAND ALONE
CAMERAS

o

antonauer

' Logic Serles DIGITAL Gold Mount Banerles

i 1t

9 2
ith Anto
rk
Tk
aneres

DIGITA

'L
ifte

L PRO PACS GOLD MOUNT BATTERIES
I I eS| M¢

9 Mi

* DIGITAL PRD PAC 14 LDGIC SERIES NICAD BATTERY
4 v 60 Watt H B

«PRO PAC 14 NICAD BATTERY (14
« PRD PAC 13 NICAD BATTERY

« MAGNUM 14 NICAD BATTERY (14
* MAGNUM 13 NICAD BATTERY (

« COMPAC MAGNUM 14 NICAD BATTERY
« COMPAC MAGNUM 13 NICAD BATTERY(

MP-4D DIGITAL FAST CHARGER
w/LCD and DIAGNOSTIC PORT

alts atts
*DIGITAL PRO PAC 13 LOGIC SERIES MICAD BATTERY
13.2v 55 Wall Hours 4 3/4 ibs R 2 W.
W

DIGITAL COMPAC MAGNUM

xi

v

)
N

9 ]

4
L

* DIGFTAL COMPAC MAGNUM 14 LOGIC SEAIES NICAD BATTERY
4 4 v 43 Watt 4]

m
* DIGITAL COMPAC MAGNUM 13 LOGIC SERIES NICAD BATTERY
20 40 War | e

n

We buy, sell and trade used video equipment

e ALL VIDEQ COMES WITH A SEVEN-DAY SATISFACTION MONEY-BACK GUARANTEE

"THE PROFESSIONAL'S SOURCE" Bl & =)
For Orders & Info Call

800-947-9928 | 800-947-9003

212-444-5028
119 WEST 17TH STREET ® NEw YORK, N.Y. 10011

For Fax (24 Hours)

212-444-5001

= sachtler

VIDEO 14/100 FLUIO HEAD

HOT POD TRIPOD SERIES v
ENG H d e King |
ak
oy W ]
ENG TWO-STAGE TRIPOO SERIES e
j g t
SACHTLER SYSTEM 14 PACKAGES
SYSTEM 14 PRO | SYSTEM lfi PRO - SYSTEM 1': PROD NI — 0“ ckest

4
+ EN

ADVANCED

RANGE OF
VISION
LIGHTWEIGHT
HEADS AND
TRIPODS

Vision SD 12 and SD 22
Pan and Til- Heads with Serial Drag

Vision 12 Systems

#3364

$D-12A System

NG 111pe

K a e I f
" §D-12D System
T 64 4
1 L
_Fgal'we:
SD-12LT System
n kay Bote \ ] mr.
fick off ! ke i 5]
Vision 22 Systems

Vision Two Stage ENG and $D-22E System

LT Carbon Fibre ENG Tripods

WA

o $D-22 LT System

L)
Feaiures .

SD-22 ELT Svstem

<N
:

CALL FOR PRICES

We are an authorized Service cénter for Sony and Panasonic
Industrial and Professional Video Equipment -
Call (800) 963-2525 or in NYC (212) 206-8861 (24 Hour Service availabis)

Circle (62) on Reply Card
www.americanradiohistorv.com
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"THE PROFESSIONAL'S SOURCE . . .

800-947-9928

FOR ORDERS CALL:

212-444-5028

800-947-9003

or FAX (24 HOURS):
OVERNIGHT AND

RUSH SERVICE

212-444-5001 AVAILABLE

TASCAM

DA-88 Multi-Track Recorder

The fust thing you notice about the eight channel DA-88 1s the
slze 01 the cassette - (15 a small Hi-8mm video cassette. You'll
also notice the recording time - up to 120 minutes. These are
(ust two of the ot the DA-88's i use of
8mm technolegy.

* INtrinsic 1o the 8mm wideo format is the Automatic Track
Finding {ATF} contro) system. This approach recoras the
tracking control intormation, along with the program matenal.
using the helical scan {video) head Competing S-VHS based
svstem record Ihe Iracking dala with a inear recording head
independent of the program data.. The $-YHS tape must be
Tun at 3 mgher speed (thereby delivenng shorter recording
ime) to deliver Coptrol irack relabilty. and requires some
torm of automaric or manual tracking adjustment. Synch-
ronizafton and tracking musl De adjusted, erther automatically
of manyally {just fike on your home vcr) as the machine ages,
or f the tape 1s played back on another machine.

+0n the other hand, the ATF System ensures that there will be
no fracking errars of loss of synchromzation. The DA-88
doesn't even have {or need) a tragking adjustment. All esght
Iracks of audho are pertectly synchromzed. What's more. This
system guarantees pertecl tracking ang synchronization
between all audio racks on all cascaded decks - whether you
have one deck or sixteen {up to 128 racks!).

= Incoming aud:o is digitized by the on-board 15-bit D/A at
either 44.1 or 48KH2 (user selectabie). The frequency
response is flat from 20H2 fo 20KHz while the dynamic range |
exceeds 92dB. As you would expec! from a CD-qualry
recorder, the wow and flutter 15 unmeasurable.

« One of the best features of the DA-B8 15 the ability to execule

searmless Punch-ins and Punch- guts. This feature ofers pro-

Qrammabie digitaf crossfades. as well as the atubity 16 insert

new matenial accurately fnto tight spots You can even delay

Individual fracks. whether you want to generate special effects

of compensate for poor fiming. All of this can be performex

easily on a deck that is simple and intuitive to use

OPTIONS
RC-808 - Single Unit Remote Control
RC-848 - System Remote Control
Mu-8824 - 24-Channel Meter Unit
$Y-88 - Compiete SMPTE/EBU Chase Synchronizing and
MIDI Mactune Control intertace

Fostex

RD-8 Muiti-Track Recorder

This digital multitrack recorder is gesigned specifically for the
audio professional Fostex has long been a leader in synchro-
nizatton, and the RD-B redefines thal commitment. With its
buit-in SMPTE / EBU reader/generator. the RD-8 can stripe
read and j2m sync time code - even convert tp MIDI ime code
In a sync enviranment the RD-8 can be either Master or Slave.
Ina MIDF environment it will integrate seamlessly into the most
compiex project studio, allowing you complete transport control
trom within your MMC (MIDI Mactune Controf) compatible
sequencer
« Fuit transport control 1§ available wa the unit's induslry-stan-
dard RS-422 part, providing full control nght tram your video |
bay. The RD-8 records at esther 44_1 or 48KHz and wall per-
torm Pull-Up and Pull-Down lunctions for film/video transters
The Track Ship teature helps masntain perlect sound-t0-picture
sync and the 8-Channel Dptical Digital Intertace keeps you in
the digital domain.
* All of this contrbutes to the Superb sound Quality ol the RD-B. ‘
The audio tsetf s processed by 16-bit digal-to-analog
(0/AS) converters al enher 4471 or 48KHZ (user selectabie)
sampling rates. with 64X oversampling. Playback 1§ accom {
phished wrih 18 bit analog-to-digital (A'D’s) and 64X oversam-
pling. thus delivenng CD-quality audwo
» The §-VHS transport In the RD-8 was setected because of its ‘

proven relabildy. rugged construction and Superb lape han-
dling cagabilities. Eght tracks on §-VHS tape allow much
wider track widths than fs possible on other digital tape
recording tormats

* With its LCD and 10-digit display paael, the RD-8 Is remark-
ably easy 10 cortrol. You can readily access 100 locate pomnts.
and cross-fade time Is fully controllable in mactune It
machine editing. Tablé of Contents dala can be recorded on
tape. When the next session beging. whether on your RD-8 or
anolher, you Just load the set up infermation from your tape
and begin working. Since ihe RD-8 15 fully ADAT comphant
your machine can play tapes made on gther compatible
Machines. and ¢an be controtled by other manutacturers
ADAT controllers Your tapes will also be playable on any
ather ADAT deck

* In adaimon to 1amiliar transport conlrols. there are 3 number
of logical, user fnendly teatyres. This Is the onty unit in its
class with an on-board, back-lit vanable contrast LCD display

offsets, punch poinis. generator funclions and other Pertinent
data, Three function keys. combined with HOME, NEXT and
UP/DDWN butions. enable you te navigate the edit menus.
ettortlessly. 1 you need 10 have access 10 Ihe front panel con-
trals. the optional model 8312 remote cenltrol gives you
remote command of the most common tundtions

m'SENNHEI;ER'

RF SERIES
CONDENSER MICROPHONES

Uniike h he C transducer in
S P 15 part of a tuned RF-chscrimnator
cucuil. I1$ output 1s a relatively tow impedance audw Signal which
allows turther processing by conventional brpolar Iow noise s0B0 state
circults. Sennheiser microphones achieve a balanced floating output
without the need for audw transtormers, and insures a fast, aistornon-
{ree resp o audio over an frequency range.
The RF-design yields exceptionally low noise levels and s virtually
immune to humidity and moisture. The comparatwely low RF-volage
across the of the also arging and DC-
bias creeping cuerents. Sennhewser employs RF-technology to control
residual micfophone noise. Optimizing the transducer's acoustic
impedance résuits in a further IMProvement in (0w noise perfOrMance.

MG

FP32A PORTABLE STEREC MIXER

This small and rugged Porfable mixer 15 well equipPed 10 handie
the demands of EFP. ENG, live music recording or any other sit-
1 uaticn that requires a low noise high performance mixer

; « High quality-low noise elec-  + Each channel has own pan pot

tromics. pertect for digstat  « Each channel has tiuminated
recording and transmission  meter and peak Indicalor

It provides 2ll of the information you'll need 1o keep track ol =

' We are an authorized Service Center for S_ony and Panasonic Industrial |

Sennheiser stutio CONdEnser MiCrophones Operating according 1o this
RF-principle have proven thesr superior ruggedness and reliabilty in

he past decades under every ¢

MKH 20 P48U3 Omnidirectional

Low distortion push-pull element, transtormerless AF condenser
tal trequency response, diffuse/neas-tield response Swilch {6 dB
boost at 10 KHz). switchable 10 dB pad to prevent overmodulalion
Handles 142 dB SPL High outpul level. 1deai for concert. Mid-Side
{M-8), acoustic strings. brass and wind mstrument recording.
MKH 40 P48U3 Cardioaid

Highly versaule, low distortion push-pull element, transformeriess
RF conoenser, mgh output level, transparent response, swichanie
proximity equahzation (-4 dB at 50 Hz) and pre-attenuation of t0 dB
fo prevent overmodulation In vocal apphcalions excellént resutts
have been achieved with the use of a pop screen Recommended
tor most situations. including digital recording. overdubbing vocals.
Percussive sound. acoustic Quitdrs. piano. brass and siring nstru:
ments, Mid-Sice {M-S) stere0. and conventional X-¥ stereo.

MKH 60 P48U3 (Short Shotgun)

Short nterference tube RF condenser. ightweight metal alloy, trans-
formerless. low noise. symmetncal capsule design. $mooth off-axis
frequency response, switchabie (ow cut hiter (-5 dB at 100 H2), high
frequency boost (-5 dB al 10 KHz) and 10 4B attenuation. Handies
extremely high SPL {135 dB), ideal for broadeasting. fim. wideo
sports recording. intérviewing in crowded or noiSy environmenls.
Excellent for Studio voiceovers

MKH 70 P48U3 (Shotgun) !

Extremely lightweight RF condenser. rugged. long sholgun
low distortion push-pull element. transiormerless. low noise.
Switchabie Dresence {¢5 0B at 10 KHz). low cut hiter é-s dB at
50 Hz). and 10 dB preattenuaticn. Handles 133 dB/SPL with
excellent sensdwvity and high output level 1deal for video/Mim
studios. theater, sporting events. and nature recordings.

MXH 416 P48U3
Supercardloid/Lobe (Shotgun)

Transtormerless, AF condenser designed as a combination of
presstre gradient and nferference tube microphones. Very
aoou feedback rejection. (0w proxmity effect, 128 d8/SPL.

ugged and resistant 1o Changing chimate conditions Ideal tor
boom, fishpole, and camera mountings. A ieng-distance micro-
phone for video. film. and sludio recording. Excellent for inter-
viewing for reporters. podium or lecture miCrophone

MKH 816 P48U3
Ultra-directional Lobe {Shoigun)
Narrow-beam pattern. 1ranstormerless RF condenser micr
phane. Handles 124 ¢B/SPL and has high oulpul voltage

Perfect tor crowded news conference. movie sets, TV stages
sparting events and nature recordin

FOSU@EX pp-2

Portable DAT Recorder

Now yOu can have all the benefits of digital recording In one small.
fiexible. portable DAT recorder. With the PD-2 the audid semains
as pure and pristing as the instant it was captured. going Irom the
location 10 Past produchon with no noise. no distorion. no inter:
generational 10ss of deterioration  What you do get Is a wide
dynamic range. the abilty to record SMPTE/EBU time code along
with your program, and the ability to $tore your materiat In any of
the standard digital formats - ail ttus in a tiny cassette that can
record up to 2 nours ¢l audig. Other features. ike oH-the-tape

nfidence monitonng. adjusiabie reference ievels. the atnity fo siore 35 sefs ol customizable setups. and tfexible power options I

make the PD-2 an uhbealable portable digital audic recorder

MULTIPLE SAMPLING - Provides muftiple sampling frequencies,
including 44 036K Hz Video/F 1/1630), 44.1KHz (CD), and 48KHz
{DATAN/D2). Al of the current DAT sampling rates are available for
&ither recording, or playing tapes from other sousces. The choice of
sampling frequencies also assures compatibiity with alt other pro-
fessional digital 1ormats

SELECTABLE REFERENCE LEVELS - There {5 2 wide ¢choce of ref-
erence levels (-12,-14, -16 and -18 dB). TS gives you the flexitnl-
ity to adjust the headroom for the maxmum margin ot salety o
suit the production at hand. Simply adjust the reference level to
suit your thanging needs i the fieid

FULL SUBCODE ADDRESS - The PD-2 has full subcode aodress
capabulity in addmion te its slate mic and tone generating tunc
tions. Sub IDs, such as start and end IDs. PNDs. blank search and
error 108 mark areas of the 1ape tor later recall. The $tart of a take.
take numbering and questionable events are all easily identitied
And, since the |Ds are recordeg on the tape. the information can
be played on another unit with the 105 intact

MUSIC TO YDUR EARS - A fuil complement of buiti-in timiters
and Miters heips you make the best location recordings possible
The limiters can be linked {or Sterec Operation, or used with the
InGrvidual channels The comPression ratio 1S 1:3 with 20ms
artack and 200ms release imes Voice and music hitenng is sejec-
table by individual channel. Drawing trom Foslex’s extensive expe-
nence with récording. the filtlers have been set al 12dB/octave at 40
Hz and 80 Wz, and at 6aBroctave at 400 Hz. In addition, 195 & 30d8
pads help prevem circud overioad in the presence of very loud signal

urces. The PD-2's on-board tools are designed to help you get the
cleanest possible $1ynal on the tape

| RUGGED CONSTRUCTION - Has a Tight gasket surrounding he

tape compartment to protect aganst moisture and dust. Built-in
head warmet permits operahon through wide Swings in tempera
ture and humdity by preventing condensation trom torming on
the head grum 4-Motor transport design eliminales the need 10e
complex linkage and belts that go out of adwstment or break. The
Fostex design atords smoolh. quiet and reliable tape operation

‘We buy, sell and trade used video equipment

TIMECOOE CAPABILITY - Buill-in genesator provides lull imecode
capability. It reacs and writes all tour International standard for-
mats' 24 1ps {film). 25 1ps (PAL/SECAM). & 29.97/30 1ps drop
tframe/ non-drop trame (NTSC). Fult jam sync functions, imecode
loop and outpul jacks_ Sync and word Sync inputs and outputs

PDWERING OPTIDNS - You can power the PD-2 in 3 wide vaniety
of ways all Belacam options. an NP1A type Cell. GEL cells. power
straps. or AC with the optional adapter. Multiple powering options
give you the flexibility you need for Iecation recording. The PD-2
can handle all the conditions you may encounter In the feld

PERSONALIZED SETTINGS - You can personalize your PD-2 o
sult your recording kechnigue 10 the snuation at hand - set-ups
for dialog recordings are drtferent from those for music and
sound efiects. You can choose over 33 custom settings. These are
‘sel and forge!” parameters which define the operating configuia-
tion at power DN, and also S user registers where you can store
ditterent configurations ol seflings for the Job at hand. The PD-2
adjusts to you - personaily.

USE YDUR FAVORITE MICS - Offers a buiht-n phantom power sup

ply 50 that i6 the field you can plug mics directly into the unit. with- |
out outhoeard power suppPhes You have less to carry and fewer items
that can maltunction Mic inputs have individual 48V and T-12

power seltings. Ta msure that you don't jose any of the stereo $ig- |
nal, Channel 2 has a phase reversal mode

FLEXIBLE MONITORING - Multiple moniforing moces help you
deal wrth almos! any on-site requirements You can histen in mono
or stereo, to individual or ganged fnputs There's even a Stereo
MS decoder you can monitor via headphones of the bufit-In
speaker. And in the cue mode. you defne the shuttie speed at
which you want to momitor

ERROR ALERT - The PD-2 has a uique error 10 System which
monitors all operating areas. When a deviation trom the selup
parameters is detected, the umit sends a mark to the lape. stores
the location of the error and alerts you via the PCM LEDs and
LCD. and even a tone over your headphones. No error can
£5Cape detection

and Professional Video Equipment -

Call (800) 963-2525 or in NYC (212) 206-8861 (24 Hour Service avallable) |

« Three balanced mputs. twg  * Two units can be cascaded to
balanced outpuls plus lape provide six input channels
out and moniter « Internal 1KHZ osciliator for

* Supponts all types of con (ecord and send level
denser mics weth infernal calibralign
phantom supply * Internal {2x9V alkaline

« Inputs can be swilched batteries) of external power
between mic and line levei  + Switchabie low cut fliters

ORI RS -

MicroSeries 1202
12-Channel Ultra-Compact

Mic/line Mixer

Usually the pertormance and durability of smaller mixers drops
in ditect proportion to thelr price. making lower cost models
unacceptable for senous recording and sound reinkorcemen
Forfunatety, Mackie's fanalical approach 1o pro sound engi-
neering has resutted in the Micro Series 1202. an afordable
small mixer with stugio specitications and rugged consiruc-
tion. The Micro Senes 1202 1$ a no-compromise. professional
quality ultra-compact mixer designed for non-stop 24 hour-a-
day drofessional duty 1 broadcast studies. permanent PA
applications and editing suites where nothing must ever go
wrong. So ng matter what your agphication, the Micro Series
1202 15 kdeal. If price 13 the prime Consideralion or you simply
want the best possible mixer in the least amount of space.
there is only one choice

CR-1604
16-Channel Audio Mixer

In {ess than three years. the Mockie CR-1604 has become the
Industry standard for compact 16-channel muxers. It 15 the
hands-down choice tor major louring groups and studio Ses-
swon playerS. as well as for broadcast. sound contracting and
recording Studio users. For them the CR-1604 offers teatures.
specs. and day-In-day-out reliability that rival far larger Doards
1ts remarkable features include 24 usable ing iNPuts with Spe-
cial headroom/ultra-low nanse UnityPlus circuitry. seven AUX
senas. 3-bana equalization, constant power pan Controls, 10-
segment LED output melenng. discrete front end phaniom-
powered mic inputs and much more.

TASCAM

688 Midistudlo

The 688 MIDISTUDIC is & compact 20 input audio mixer
combined with an 8 track cassette recorder system
Oesigned tor the MIDI-baseg studio, 1w unit will work well
tor both the production facility and the mdividual artst In
the MIDI environment, sources can be seiected. destina-
1ions assigned and routing designated. all from the remote
MIDI controller. With 1S wide input range and ability to be
remolely Synchronized, the 688 can be the heart of a high
tech, compact B track studio

+ Full featured 20 input mixer (10 balanced XLR inputs)

* 8 x 2 cue monitor mixer

+ Built-in dbx noise reduction system {dercatabie)

- Unique “Scene Display”™ System ta monitor MIDI-
controlled setups

+ Gapless aura punch inout and renearsal modes

= Senjat intertace for €xternal Synchrenizahon

wwWw americanradiohistorv com



www.americanradiohistory.com

FOR PHOTO & VIDEO" k=d BN =]

119 WEST 17T

TO INQUIRE ABOUT YOUR ORDER:
800 221-5743 » 212 807-747%

or FAX 24 HOURS: 212 366-3738

STREET, NEW
Store & Mail Order Hours:

ORK, N.Y. 10011

Sun 10-4:45 ® Mon & Tues 96 « Wed & Thurs 9-7:30 @ Fri 9-1 * Sat Closed

RUSH OR OVERNIGHT SERVICE AVAILABLE (extra charge)

MeriTaA

BSG-50
Blackburst/Sync/Tone Generator

The BSG-50 provides an econdmical means fer generating

the most comman AS-1704 wideo timing sgnals used 10

operale vanou$ video swilChers, effects generalors. TBCs

VCRs. cameras and video edit controllers

+ 6 BNC videt/pulse outputs

« Now available. 6 blackburst, 4 sync, 2 subcarrier

* Each syn€ Oulput individually Settable for Composite sync,
composie blanking, H-dnve, or V-drive.

« Separate buffer tor each outPUl-maximum signal isolation

« 1KHz. 0dB sinewave audio fone cutput. locked 10 wideo

« Dutputs can easity oe configured to meet 326 9

specific user and equipmen! needs

CSG-50

Color Bar/Sync/ Tone Generator

* Generates NIVSMPTE ¢olor bars. biackburst and com-
gosire sync signals

uflt-in Limer can automatically Swilch wideo output from

color bars 1o color biack after 30 or 60 seconds. Easy and
converient for produCing tape 1eaders and Strping lapes
with color bars and black

= Front panel selection of lufl-fieid or SMPTE color bar pat-
1erns or celorblack {blackburst) video output.

« Includes Crystal-controtled. 1KHz. 0dB audio tone outpu

* Qutputs: wdeo, sync. ref frame. 1 KHz, 0dB

« Audio tone switches 1o silence and Cotor bars change to
black when using 30/60 second timer

* Fully RS-170A SC/H pnased and always correc!

No adjustment required 5349
TSG-50
NTSC Test Signal Generator

The TSG-50 generates 12 video test Signats Surtable lor set-

ling up, aligning. and evaluating the pertormance of vanous

wideo equpment found 1n a typical wideo editing system. Such

as vides moni0sS, distribution amplifiers. VORS. switchers,

effects generators, TBCs, etc In addnion 10 the video Signals

the TSG-50 aiso generates composite sync and. wilh 3 video

DA such as the Hora VDA-50, becomes 2 high quality. multi-

pie outpul. house sync genesator

« Fully RS-170A SG/H phased and always correct. No adjust-
ments ever required

» Built-in timer automatically switches wideo oulput from cotos
bar pafterns to black atter 30 or 60 seconds Makes it easy 10
produce 1ape (eaders of color bars 10llowed by black

* Video Signals generated are in accordance with industry stan-
dard EIA 8S-170A video iming Speciiication

* Audio tone switches to silence and coior bars change |o black
when using 30/60 second timer.

« Convenient pattern selection - 12 position front panel swilch

* Intludes <rystal confrotied. 1 KHz, 0dB audio tone output.

* Generates precise oscilloscope tnigger output Signal one H

line betore stari of color field T 34 3 9

« Dutputs: viden. sync. ref frame, 1KHz. 0dB

WG-50
Window Dub Inserter

= Makes burned-mn SMPTE TC window dub <opies

= Indicates drop-frame or non-drop-frame time Code

= Also functions as play speed SMPTE time code reader

= Adjustments fos honizontal and verlical size and Posiion
+Dark mask of ~see-fhru™ mask surrounos display

= Provides reshaped time code output for copying TC

« DisPlays time code or user bits = Display on/oH

+Fretd 1/ fieid 2 indicator « Sharp characters

= Alway$ frame acturate {on time) 52 6 9
TG-50
Generator / Inserter

Combination time code generator and window dub inserter
Itincludes all features of WG-50 PLUS-

« Generates SMPTE time code In drop/non-drop-frame farmat

+ Jamsyne mode jams 10 ime code INput and Oulputs new TC

« Simple “on screen” preset of time code and user bits

= Run/stop operation Using ronl paneél momentary Swiich

+ Selectable 30/60/90/120-second aufomatic generator back-ime

*Make a window dubl copy while 5349

recording TC on Source tape
WE STOCK THE FULL LINE OF
HORITA PRODUCTS INCLUDING:

‘WG-80 - Window Dub Insertes
TG-80 - Generator/Inserter
TRO-80 - Generator/Inserter/Search Speed Reader
TRO-S0PC - Has all of the above plus RS-232 conlrol.
VG-80 -VITC Generalor, LTC-VITC Tranglator
WLT-50 = VITC-To-LTC Translator
WVLY-80PC - VITC-To-LTC Transiator / RS-232 Conlrol
RLT-80 - Hi8 {EVD-3800/8850)TC to LTC ransiator
T80Q-80 - NTSC Test Signat Generalor
SCT-50 - Serial Contral Titler “Industrial™ CG,
Time-Dat¢ Stamp, Time Code Captioning
SAG-80 - Sale Ares, Convergence Pattern and
QOscittoscope Line Trigger and Generalor |

CISFAROIN| erappics

PC-CODI
TEXT and GRAPHICS GENERATOR

A PC-compatible (13A bus) board. the PC-CODI ncorporates a broadcast quality encoder and wide bandwidth finear keyer to pro-
vide highes! quality. reatime. video Character ge1esation and graphics dispiay. Either used indwvdually o confiqured with multiple
boards. the PC-CODI 1s a complete and aftordable solution for information displays. broadcast. wdeo production or multi-media
apphcatians.

= Standard PC/AT ISA bus Tntertace: 2/3 length torm factor
= Fully-antialiased displays

= Less than 10nsec. eftective plxel resolution

= 16.7 million color selections

< Fast. realtime operations

=+ Character, Logo and PCX Image Iransparency

+ Disptay and non-tisplay butfers

= Bitstream tyPetace library selection

~ Vanabie edges: bosder. 9rop shadow and offset

* varlabie flusn

= Full position and jushty control of charactes & row
«User acing { & expand)
= Multipie roil/craw! speeds

= Automatec character kerning

 User definable 1abAempiate fields

» Shaded backgrounds of vanable Sizes and transparency

* User definable read enects playback. wipes. pushes. fades
« High quality cemposite & S-video {Y/C) encoder

» Integral composite and S-video Bnear keyer

» NTSC or PAL sync generator with genlack

* Wodule switchable NTSC or PAL eperation

* Software controlled video iming

* Boarg addressability for multi-channel applicaticns

e JlulD ms.u.,- SEeqQueT

« Praview outpm w.m sate-| lme ‘Cursor/menu overiay
« Camposite & S-wideo input with autt-geninck seiegt

NovaBlox Modular
BYSBTEMS, INC. v]deo mcm‘ng s'ﬁm

The NovaBlox System 15 comprised of indwidual function moduies ealled Nova
Cards Modules inctude TBCs. trame synchromzers. sync generators, encoders.
decogers, transcoders. DAs and routing switchers. NovaCaras can plug into a
computer or one 0! seven NovaChassis unds that wolds up to 15 modules They
it into an IBM or comoatible expansien siol incluthng Amiga. Most of the Nova-
Cards utiize RS-232 seniai dafa Yor operatlonal Control and include DS, Win-
dows and Amiga sottware_ For desktop and partable apphcations, the C-28 chas
sis hold two cards There 15 also the C-4 single rackmount chassis that accom:
modates up o four NovaCards and the three bank C-15 NovaFrame. which fea-
fures 15 slots, To provide operatienai Control when using one of the HovaChassis §
there are two NovaTro1 Senal Control Units to choose trom. They prowde LCD
stajus dispidy witn four button operation or the NevaTrol’2 which has enhanced operation with dedicated funthion contrg

NOVA DA SERIES Distribution Amplifiers

The NOvaDA senes tacilitates the signal distribution requirements of desktop videa, Mulhmedia, duplcation. post produciion and
broadcast systems They piug directly into a computer or one of several chassis configurahions.

¥-DA: Composite 125 S-DA: 1

A-DA: 13 5Sl=ren
Audia Distribution A

IVIAGNI

MM-400

The MM-400 rs a combination waveform and vector
monitor especially configured for the cost-canscious
producer. A low-cos! alternative to CRT-based wavelorm
monitoring Ihe MM-400 produces a video picture of the
input signal's wavetorm and displays it on any video
monitor. It provides a simple. aMordable and accurate
way 1o set camera levels before 3 shool. or to check time
base correctors and color hidehty in editing. Problems
fike hue shift. smearng. muddy contrast and loss of
detall are easily identitied tor carrection.

FEATURES:

Converts wavelorm or vector ¢isplay Informaton into a

standard video signal which can be displayed on a video

monitor 0 routed around a wideo 1acility. no need tor

additional expenSive monitors. Swatch between piciures

and wavelorms at the push of 3 button

= Incorporates an advanced SC/H phase and color frame
indicator that 15 a must tor editing and post production
At a glance it tells you if a signal's subcarfier-to- hori-
zontal phase is properly adjusted and if the signal’s color
frame matches the house black burst connected to the
MM-400 external reference input

+ Works anywhere and with any analog video format-

NTSC, PAL. Component or S-Video. It has automatic

detection between NTSC and PAL formats.

Three loop-through inputs can accept Three composite

signals or one component. or RGB signal

Mo complex displays or special tesl signals are reGuired

for component video MONItOrng

- timing and display make COmpo-
nent 3nalog monmitoring easy. has color bar limit mark-
Qs for Betacam. M-11 and SMPTE formats

« Wavetorm and vectorscope controls. including channel,
sweep speed. position cOnirol. phase rotation are on
easy-lo-see dedicated pushbutions.

* Bessdes instam Ioggling between picture and waveform
a mi mode combines waveform and picture displays for

15
Video Distribution Amplifiers S-video Dlstrihulinn Amplifier
= One video inpul. live video oulputs with =0ne S-Video inpu! live S-Video Outpuls
the input terminated with the input terminated
= Also 1 x 4 DA. looping video inpuloutput - AIso 1 x 4 S-Video DA, tooping S-Video
and tour video outputs npul/oulput and four S-Video Outbuts
= Video output gam s adjustable = $-Vi0e0 oulpul gain is adusiable

NOVACODER SERIES Encoders, Decoders, and Transcoder

The NovaCoder series 15 designed 10 facilitate the vanous mulli-fos mat requsrements of computer graphics, desktop video, post
production and braadcast systems. All NovaCoder modules can be mixed in customized conhigurations to suit any apphcalon
Encoders combine {encode) component signals fo create composne video Decoders separate composite video into tomponent
signals Transcoders chanqe the format of compenent smnals
—
Neoder-1: Encodes RGB RGB/Sync or component inputs into
$-vigeo, U-matic dub and composite video outputs.
Neoder-Z2 Encodes S-Video input fo four composite video oulputs.
Dcodes-1: Decodes composite, S-Videc. and U-matic dud nputs
10 RGB. RGB/Sync. S-Video. component and U-malic dub outputs.
Transcodes 8-Video to U-malic dub and vice versa Has 3-ne
adaptive digital comb fitter 10 ehminale cross color and prowide
superior quality images

= Dne stereo input tive stereo
outputs

= Balanced mputs and oulputs
with adjustabie gain

Deoder-2: Decodes composile or S-Video npuls to component
S-Vigeo, and U-matic dub oulputs. Also has 3-line adaptive digital |
comb filter to Optimize the decoding process

Xcoder-1: Transcodes component inputs to RGB or RGBSy outputs
Xcoder-2: Transcades RGB or RGB/Sync fnputs to component autputs
Xcoder-3: Transcodes S-Video 10 U-matic dub and vice versa,
simullaneously.

SON Y COLOR MONITORS

PVM-1350 PVM-1351Q

13" Presentation Monitor 13" Production Monitor
| = Empioys a P-22 phasphor fine pitch CRT to deliver stunning hori- Has all the features of the PYM-1350 PLUS
20ntat resolution of 450 horizontal lines. * I$ 2is0 a mullisyStern monitor 1t accepts NTSC. PAL and NTSC
| + Equipped with beam current feedback circud which ehminates video signais. NTSC 4.43 can aiso be reproduced
white balance drilt tor tong 1erm $lability of COI0r balante. «Equipped with a SMPTE 259M Senal
| = Has analog RGB, S-wden and two com- Dignal (nterface By nserting the
posite video {BNC) inpuls as well
as 4 audio nputs
« Aytomatic Chroma/Phase setup
mode tacdiates Ihe complex, deli
cate procedure of monior aajust-
ment. Using broageast standard
color bars as a reference this
function automatically calibrates
chroma and phase
« Chroma/Phase adjusiments can
also be easily performed with the
monochrome Blue Only display. In
Blue Only mode wideo notse can be
precisely evaluated
{ « Factory set to broadcast standard
6500K color temperature
+ Provides 2n on-screen menu o
facilitate adjustmenVoperation on
thie monitor. The on-screen menu
display can be selected in Enghsh
French, German. Spanish or [taban.
+ On power up. automatic deguassing s performed
There (s aiso a manual degauss switch 1o demagnetize the screen
* Sub contsol mode allows fine adjusiments ta be made on the knob
control for contrasl. bnghtness, chroma and phase. The desired
level can be set to The click posifion al the Center aliowing lor mul-
tipie monhors to all be controlied at the same reterence leve!

PVYM-1354Q/PVM-1954Q 13 and 19" Production Monitors
All the features of the PVM-13510 P,
« SMPTE C standard phosphor CRT {5 incorporated in the PYM-13540/19540 SMP‘IE C Phosphors permit the most crifical evaluation
of any color Subject Prowviges over 600 lines of hanzontal resolution
* The PVM-13540 mounts into a 19-inch EIA standard rack with the opfional MB-5028 rack moum bracket and
SLR-102 shde ral kit same as PYM-1351Q The PYM-19540Q mounts into a 19-inch EIA rack wilh the opfional SLR-103 siide rail fut

101C for video and the BKM-102 for

audio the PYM-13510Q can accept

SMPTE 259M component seriat

digital signais

= Eguipped wilh RS-422 seral intertace.
With optianal BKM-103 senal remote
confral kit alt of the monitor's functions
¢an be remotely controlied with greater
confidence and precision

= Equipped wilh input ferminals such as
component (Y/R-Y/B-Y). analog RGB, §-
videa. 2 composite video {BNC) and 4
aucho 18fminals tor Complete flexBility

+ Aspect ratio 1s switchatle between 4:3
and 16:9 simply by pressing a button

+ Underscan and HA desay capatuliry
With underscan. entire active picture
areais dispiayed. Allows you 1o view
entire image and check the picture
edges H delay allows wewing of the
blanking area and sync/burst iming by displaying the horizontal
and verncal inervals in the center of the screen

+ Color temperature Switchatle between 6500K9300K/ User pre-
set 5500K 15 factory presel. 9300k 15 for a more pleasing pic-
lure User Preset is 3200K to 10.000

optional serial digital interdace kit BKM-

! VIEWII’I“,

+ The MM-400 can be readily usec by even novice opera-
tois. | has easy-t0- understand set-up menus for dis-
play cotor. Interchannel iming, SG/H phase alarm,

+ Usable In any wideo facility of any size for dispiaying sig-
nals. its low cost makes 1l atfordable by the smallest stu-
dio. while 1ts features and performance make it deal for
menitoring in high-end facilities as well

WVM-710
Automated Video Signal Monitor

The WVM-710 15 the firsl high performance. high resolution
waveform monrtor/veciorscope with real-lime auio-measure
capability. Designed for broadcast and cable stations, produttion
and post-production lacies, the WWM-710 alows the engi-
neers 10 asily set signal measurement limits, while lettng suite
users monitor signal quality agamst the Pre-set imds. With s
auto-measure capabilty. the WVM-710 provides immediate and
wisible warrings whenever an out-of-limil conditior is detected.
This Irees producers and editors from Interpreting wavelorms of
graphs and to focus solefy on creative content - with the onli-
dence that any signal probiem wilk be #agged immediately

APPLICATIONS INCLUDE:

= Checking cameras and fighting i wdec production

= Ensuring mumtiple-source video skgnal miegrity through routing
swilthers

= Checking FEG compliance in transmission

= Assessing level and color validity in graphics generation

FEATURES:

+ Simplifies signat measurement by allowing imit ranges to be
sef for each parameter MeaSurement limits can be set numeri-
cally (through menus) tor peak video, sync level, H-re! timing.
SC/H phase, ¢0I0e trame, elc,

= 0Once Wmils dre sel. yOu Can view CONTINLOLS S1PNal $1atus
1eports Via on-screen promots

«Full-tunction. mighly accurate wavelonm/menitor vectorscope
Prowides Separate wavetorm and vector displays. Combines dis-
plays. separale wideo, auto-measure displays. and more

« Umque “venetian bhind” picture display which alternates
between video and reference every 32 nes  This allows quick
setting of timing, luminance, chrominance and color hue. For
example, if the video signal timing does not match the reference
signal. segments of the display will 0*fset from each other and
change color. This error can be easily corrected without con-
sulting a wavetorm or vector display

+ Like the MM-400. the WVM-710 does not include a CRT, bul
rather, prowides /MeC1or anc displays on
standard video monitors. In fact. its 10-bn internal resolution
produces displays that are sharper than othér tasténzing monk-
lors and are as ¢lear and accurate as conventonal CRT's.

« Otfers supreme flexibility with mult-Slandard capability {com-
posite. component. S-video)

* The WVM-710 i$ als0 equiped with electronic graticuies. An
engineer can switch Delween waveiomm and vector dispiays
and the graticule will change accordingly. There are no CRT hin-
earnty problems and no eched hines to deal with,

« The WvM-T10 can be controlted senally from a PC of modem
wilh f1anster of waveforms o measurements back Lo the com-
puter. A phinter Can alSo be connected 10 obtain a hard copy of
either a Guestionable $ignal parameter. o the compiete $ignal
wavelorm 1or Off-line analysis and troubleshoofing

| *1s small size and operaling characteristics make it ideal for

¥l

COMES WITH A SEVEN-DAY SATISFACTION MONEY-BACK GUARARTEE
Circle (63) on Reply Card
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New Prodacts continned from page 103

Frequency counter
By B & B Electronics
* Model 232FC: allows fre-
quency measurements of
TTL level signals; makes
frequency measurements
from 5Hz to 50MHz and
duty cycle measurements
from 5Hz to 50kHz; pow-
ered from RS-232 port
handshake lines or a
12VDC external supply to
power converter.

Circle (396) on Reply Card

TV modulator system

By Standard Communications

* TVM550/550S series: frequency agile heterodyne modula-
tor with multistage
conversion process;
features six levels of
filtering and is fre- |

quency agile to
550MHz.
Circle (397) on Reply Card
Converters
By EVS

* ADA: full range of broadcast A-toD and D-to-A converters
including composite to serial, serial to composite, RGB/YUV to
serial, serial to YUV/RGB, parallel to serial, and serial to parallel;

multistandard switchable in all encoding standards.
Circle (398} on Reply Card

Coming in January

The biggest
thing to happen

1n television
broadcasting
since the

104 Broadcast Engineering November 1994

Satellite TV receiver

By Standard Communications

¢ Agile Omni International Global VU series: MT830IBR re-
ceiver features manual, automatic or computer remote control
of vital functions and settings required for C-/Ku-band full/half
transponder operation; meets RS-250C and CCIR-567 perfor-
mance standards.

Patchbay system

By Whirlwind

* Quickpatch: 48-jack,19-
inch 1U rack-mount sys-
tem; allows rapid use re-

Circle (399) on Reply Card
configuration of each in-
dividual jack-pair from

1
“half-normalled” to “not

normalled” and back without scldering or cutting wires.
Circle {400) on Reply Card

Conductor mass connectors
By Whirlwind

¢ Field-pinnable 122 and 176:
connectors with pins designed for
crimping; extra-heavy metal hous-
ing can withstand severe environ-
mental conditions; connectors are
universal male/female and are
compatible with previous ver-
sions.

Circle {401) on Reply Card

Player/recorder
By EVS

1 * Live Slow Motion: RAM-based player/recorder; double ac-

cess allows recording during replay; features internal digital
fader, split screen, and internal DVE; stills can be loaded from
a 1.6 GB hard disk on a second output while slow motion is aired

on the main output.
Circle {402) on Reply Card

TWT amplifiers
By EEV

¢ Stellar: state-of-the-
art, self~contained am-
plifiers at 300W and
500W in Ku-band; fea-
ture universal voltage,
comprehensive micro-
processor control sys-
tems and extensive re-
mote interfaces; com-

pact unit weighs 50 Ibs.
Circle {(403) on Reply Card

Hand-held lens

By Fujinon

* S14x7.5BRM: V=inch zoom lens; features a focal length of 7.5-
to 105mm and a maximum aperture of F1.4 to 75mm and F1.8 at

105mm; MOD is 1.1m and 0.04 in macro mode; weighs 2.4 Ibs.

Circle {404) on Reply Card B

[ & Appli
FREE 44pg Catalog & 80 Audig‘ Video Applic.

R PWR SUPP, EO,
5 PHONO, MIC.
:5.'." - = & Thaws, acw, .
S oBA TAPE, VIDEO
DA VRS W e 08c | 9OXES |
|1iniou VideoiAudio
TinHiGout VicwolAudicl

‘ I -
- inPeoul  Audio Only
b 3 10U VideoiAuGIo
Yideo & Avdio Dist Ampls.
AGR-Sync Dist. Ampls. AOVTING Switchars

OPAMP LABS INC {213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038

Circle (102) on Reply Card
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Professional
Services

JOHN H. BATTISON PE.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD *1
Londonville, OH 44842
419-994-3849

e
CHAN & Assocmlhs

Marn

i ® Puptic Rig anios

il

Curmis J. CHax
Footrton, (A‘)2b“

NETCOM
STATE-OF-THE-ART ENGINEERING FOR AUDIO & VIDEO
TURN-KEY SYSTEMS
DESIGN & DOCUMENTATION
EQUIPMENT SALES
CADSERVICES
1465 PALISADE AVE., TEANECK. NJ 07666 / (201) 837-8424

l-:ast Coast Video Systems

A fuil service

Company providing Serving

» Consultation o Cable Systems

. t’naineerina & Design » Corporate Facuities
Installations o Broadcast Facuties

. Trammg o Teleproduction Faciities

52 Ralph Street. Belleville, NJ 07109 (201) 751-5655 |

a )
' BE CLASSIFIEDS

T913967-1732
Ask for Renée.

BIGGER HALF MEDIA SYSTEMS INC.

CORPORATE AND COMMERCIAL
VIDEO AND MULTI-MEDIA ENVIRONMENTS
DESIGN - INSTALLATION - CONSULTATION

Presinen ::nu).\nw:l:-tﬁl’fl"l‘;zv‘ TEL. (919) 489-5580 JOEL APPELRBAUM
Pacen: 1714) 5(_x;|357_ > PRESIDENT
[ ]
Classified

| FOR SALE |
e STUDIO EXCHANGE #| | ... FactoryDirectCases | —

BURBANK e S .5k | HAVE CABLES

(818) 840-1351 - FAX (818) 840-1354 ;e Sizes ASSEMBLED « BULK « CUSTOM

NEW & USED heat. :
VIDEO EQUIFMENT | |, ., 800-643-1707

BUY, SELL, CONSIGN; 25 YRS EXP

KurlyTie

Spring Coil Cable Wraps

FREE SAMPLE!
DIAL 1-800-587-5984

Every s0 often the evolution of
useful things takes g quantum
eap. KurlyTes are it! ‘N\

A smple concept
An elegant design L

A patent pending solu?lon lOr tymg porchle cables
Find out why everyone’s dumping Velcro for Kt |rly'll

Call now for a FREE KurlyTle ond KuryTle Cehaicgl
The KurlyTie Company. 3382 Border Dr, Stone Mtn_ GA 30087

aov of SRimaR M Also Pocker Tool canverts VHS tapes ta S

TEST EQUIPMENT

Reconditioned Wavelek, HP, Tektronix and more Signal Level Meters, Sweep
<

F Guar nutaK

SATELLITE ANTENNAS
Used Scientilic Atlanta, Andrews. Vertex.
PTL Cable Service, [nc., USA
Phone (407) 747-3647  Fax (407) 575-4635
BUY — SELL

RSI and others 7 meter & up

NEW! Super Radio Il with selectivity modification
and fixed frequency SCA. Advanced broadcast
technology using no crystal or DIP switches. $85.
800-944-0630.

FOR SALE: PANASONIC - SHARP - EIKI - MAXELL -
RAMSA - TASCAM - TECHNICS - BOGEN: Profes-
sional/Ilndustrial/Security Video & Audio
Equipment. Wholesale Prices! Factory New War-
ranty! Sales = 800-233-2430, Support = 807-687-0545.

FOR SALE: Betacam SP Equipment. Sony BVW-
570is Camcorder with new optical block, $25,500);
Ampex (Sony) BVW-507FP PAL Camcorder with
'IJI 9x14, $23,000; Sony BVW-35 Betacam SP
R, $8.000: 3 Sony DXC 537 cameras. $6.000
each. Harris. 415-456-7900.

v

Cawajogie or Quoic InNY 516-563-1181

Fax: $15-563-1390

Roadie Products, inc.

New to our warehouse

BTS TVS/TAS 2000 10x10 VAA Router
wiCP-1501 remote. $5,000
HITACHI VL-S100 5-VHS Portabie VTR
| Low hours. $2,500

JVC BR-7030U VHS Hi-F Duplicator
Record Only. 3 recording untts. $2,600
JVC KM-3000U Component Special
Effects Generator. 8-input. $8,000

MAGNI WFM-560 Component/Composde
Waveform Monitor. $2,600

VINTEN Vision 20 Fluid head w/ 2-stage
ENG tripod and spreader. $4,200

MICOR VIDEDQ EQLIPME

312-334-4300

O i

THE SIGN OF QUALITY

HAVE PROFEX™
BELDEN

WEST PENN WIRE
MOGAMI

FREE CATALOG of Audia/Video Tape,
Cable, Equipment, Acessones, Suppiies

518/828-2000

309 POWER AVE_HUDSON_NEW YORK 12534

SONY . AMPEX . BTS . DUBNER
GRASSVALLEY . PANASONIC

and You Want the BEST:

If You're Looking For the Best in Used Equipment
CALL MIDWEST: (708) 251-0001

DEAL . VALUE . SERVICE

CANADA (604) 850-7969

AUDIO/VIDEO EXCHANGE, INC

W 1131 Central Ave. Wilmette, Hinois 60091
International Brokers and Appraisers Serving the Audio / Video Industry

Circle {(100) on Reply Card

" Warid’s Largest Supply Transmitters & Parts
Buy/Sell Broadeast Items — Prices Negotiable

| RCA UHF 50 kw transmitter $91,000
RCA VHF 50 kw transmitter 314.900
PIE UHF 55 kw transmitter .. $74,500
VA 890 low hours $7,900
Grass 300 ........... $29,000
MEC XQ 3427 RGB & New HL 791 . $6,995
Anton BauerICme 60s. rebuilt ... $165

ver Transmitters & Parts - Call
BTGT - 708-204-5637.

Wanted - Hig tLow F

L___catt aim I:IIMEllA

www americanradiohistorv com

B AS422 VTR REMOTE CONTROL

wilh TIMECODE DISPLAY & JOGWHEEL

SONY, AMPEX, JVC, BTS
PANASONIC, HITACHI

Low Cost— Lots of features

DNF INDUSTRIES
(213) 650-5256 = LA, CA 90069
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[ FOR SALE

PBOCSS vevanavsea [ Make One Call
The most intelligent way to handle your video needs! HES“[TS ‘ Bﬁ;::::;::gg‘::;?gs&
JVC VES-58 Edit Desk S-VHS Ssystem-5,8(0)

JVC-BRS-822-U S-VHS Editor-5,750 For # SMALL :// (nggl'g;r@ooor}”}zfstors

Ikegami HC-340 3-CCD Camera-7,0(H) F INVESTMENT \J Test Equipment

Sony DXC-M7 3 CCD Camera-6,800 i N C /qShp Cont

i = a- ases/Shipping Containers

Newtek Video Toaster (Loaded)-5,500C01a1081€ BE neaches v Wire Distribution Products
Sony EVO-9800 High 8 Editor-3,500 106,972* ReaDERS| | | ¥ Fiber Optics, and more

BCS-LA:818-551-5858 BCS-NY:212-268-8800f IRk TN Top quality products, free
— shipping, and dependable,

experienced ltechnical support.
FREE CATALOG

Jensen Tools Inc

LIQUIDATION SALE Call: Peter Castagna at 516-745-6300 7815 S. 46th St, Phoenix, AZ 85044
When: December 8, 9, & 10th Ph: B00-426-1194 Fax: 800-366-9662

Where: WYVN 1 Discovery Place, Martinsburg, WV Circle (110) on Reply Card

—J

220 ft. TOWER TRANSMITTER SYSTEM
Stainless, inc. Galvanized tower. CTT-U-70SKC UHF Transm itter O Adol hGasser
(1) Top Mounted ADC-UTA 28 SH. 60 Peanut Exciter Cabinet- (1) Thomson-LGT Moduiator p -
(4) six foot dishes w/radomes & EVVE4 lines Driver Cabinst - Dual 300V, Class A Solid State .
(6) two-way antennas w/7/8" lines at 150 ft HPA - (2) Klystzode Amp & (1) control cabinet VCR, 3/4" Sony BVU-800
(1) Nurad Silhouette ENG Antenna Beam Powsr - 480VAC, 3-phase, 4-wire, 60HZ VTR, 1" Sony BVH-1100A
Trianguiar design w/ base width of 23 ft Cooling System - Liebert outdoor heat-exchanger TBC Sony BVT-2000
VIDEO & AUDIO EQUIPMENT E.V. Controlier-Comark High Voltage Prodiiction Switeher
Ampex ADO-100 DVE's 8 ft standard Parabolic antenna Grass Valley, 1600-1X
At pex Vista 18N Switchers 8 ft. standard Radome
Am pex VPR-80/TBC-6 one Inch VIR's 13 GHZ Waveguide assemblies ’ Call)lc(ejs. d"/}anua's' E’;‘e”def Boards
Ampex ACE 25 adltors & ESS-5 Still Stores Dehydrator System included for each of the above.
Dubner 20K Character Generator Moseley MRC-2 Remote Control System e All equipment in good operating
BTS 2000 Router 60 X 60 V42A+13 Rem otes (2) Varian Eimac 2KDW80 Klystiode Tubes condition
{4) Panasonlc WV-F260 3CCD studlo cameras Video DA's & Transmitter Test Equipment * Package deal or will sell individually.
(2) Panasonic WV-F250 fleld cameras MICROWAVE EQUIPMENT * Available for inspection & check-out
(6} Panasonic AU-62 & (2} AU-63 M2 players (2) MTS-30 C/ KU Sateliite Receivers w/ Remotes on the premises.
{4) Panascnic AU-65 recorders & (2) AU-410 port. (2) CSG-B80A Sterso Decoders
Vinten Pedestals & tripods {2} LNBC4 C-Band LNB & LNBC12 KU Band LNB CALL FOR DETAILS AND PRICING!
RTS intercom system 11} 13 GHZ Simplex Microwave System ADOLPH GASSER INC
mek 18 input Audic Mixer & Otarl CTM10S can (3) 5.0 Meter Motorized Polar Antennas P.O. BOX 429426 ’
Ikegam |, Sony & Panasonlc monitors MT-830 C/ KU Sateliite recelver packages SAN FI.IA.NCISCO, CA 94142
(800) 994-2773 Ext. 158
5 : Ask for Mr. Hulme or C.B.
Long-Life Alternative to
Standard incandescents i I t ” t” A . D fatl V d S 1ch
—— nielligent” Automatic Lefault Video Jwitc
R LNTRICRANE S, . 2 Inputs; ! Output. Audio follows Vld&.eo. '
Active video sensor detects the absence of video. Rejects
o ATRARE unacceptable video playback from clogged heads or damag tape
L)L $145.00 (plus $5.00 S&H)
COMMERCIAL. VIDEQO-- st
LAMP (603) 742-4891 Fax (603) 743-0890
ur (11 y8 TECHNOLOGY,
snockproot ite NN o0 | SERVICES
*5-120 volt AC, DC, and
Bi-polar operation 1€ 'camore Ave
* Wedge, bayonet. midget ohemia. NY 11716 BIG DOG COMMUNICATIONS Svtudng 1he worled with guality
Hanged, grooved, 516-567-1800 Sys[em Design and |ntegral|on A a velhicill Lules dinee f GE0.
telephone slide, and . . T lesh .
r+ 4 e Fax: §16-567-1806 Installation - Troubleshooting Freeland Products, One.
* Red, green,yllrltl:w; 1-800-KEEP-LIT DIGITAL - VIDEO - RF -AUDIO 75412 Highway 25
special order- | Covington, LA 70435« U.S.A
BETRRRS Sle PO B :gog(;rzezlgrz‘g“ ca 95321 | | 207620 - 04895 1203 - Fax (504 27323
Circle {108) on Reply Card J. Box s v ’ Catt Taday Far a Free 7«[61.««{&?1:‘:(

106 Broadcast Engineering November 1994

www americanradiohistorv com


www.americanradiohistory.com

=S
Classified

| HELP WANTED

| l Technical Managers
System Engineers

Field Technicians

Wireless cable operator is seeking quali-
fied individuals with television broadcast |
experience for state-of-the art digital tcle- |
vision projects in Southern Calilornia and
analeg (elevision projects in the National
Division.

Send resume to: Sean D. Driscoll
Director of Engincering
Cross Country Cable, Inc.
67A Mountain Blvd. Ext.
Warren. NJ 07059
Fax: 908-469-8778

NATIONAL VIDEO CENTER seeks Video Maintenance
Engineer for evening shift. Applicant should have 3-5
years proven experience. Familiarity with Ampex and
Sony equipment a must. Component level troubleshoot-
ing and systems knowledge required as well. Include
salary requirements for consideration. No Calls Please.
Fax resume to: Dept. CS, (212) 629-5976 or mail to:
NATIONAL VIDEQ CENTER, Personnel Manager, Dept.
CS. 460 West 42nd Street, New York. NY 10036.

UNIVERSITY STUDIO ENGINEER in New Mexico —
Manage, develop, maintain engineering for
Betacam component and multimedia studio. Digi-
tal video opportunities. Professional status. full
university benefits. Ag. Communications. Box 3AE,
New Mexico State University, Las Cruces. N.M.
88003 (505) 646-2701 for official details.

REMOTE SUPERVISOR: Engineer in charge of re-
mote truck for mobile TV productions. Perform site
survey, arrange for truck power and parking, drive
truck to location, perform engineering setup, repair
equipment. Valid FCC radiotelephone license and
commercial driver license. one year experience in
TV remote production, and background in analog
and digital troubleshooting required. Send resume
to Broadcast Engineering, Dept. 731, P.0. Box 12901,
Overland Park, KS 66282-2901.

REMOTE ENGINEER: Assist in setting up remote
truck for mobile TV productions. Establish micro-
wave signal, shade cameras, operate videotape
machines, repair equipment. One year experience
in video setup and control required, and back-
ground in digital trouble shooting desired. Send
resume to Broadcast Engineering, Dept. 750, P.O.
Box 12901, Overland Park. KS66282-2901.

VIDEQ ENGINEER, OUTSTANDING OPPORTU-
NITY. Immediate opening in Midwest location.
Must be proficient in maintaining full service multi-
format production facility. In-depth hands-on
experience a must. Excellent salary and benefits
package. Cafl 1-800-960-3838, as well as faxing re-
sume and salary history to John Prechtel at
515472-6043.

CHIEF ENGINEER/CHIEF OPERATOR: WNUV TV
54, Baltimore has excellent opportunities for a
hands-on broadcast engineer. The position de-
mands an extensijve background in maintenance of
transmitter and studic systems. Applicant must
possess specific knowledge of computers, digital
electronics, 1/2 inch broadcast VCR's, UHF trans-
mitters and the duties of Chief Operator. An FCC
license and the ability to be “on call” are prerequi-
sites for this position. A parttime engineering
position which includes many of the same qualifi-
cations also exists at WBFF-TV in Baltimore. The
position oflers a competitive benefits and compen-
sation package. Send resume and salary history to:
Del Parks. Director of Engineering and Operations,
2000 W. 41st. Street. Baltimore. MD 21211. No
phone calls please. EOE.

KFWD TV 52, IRVING, TEXAS seeks Energetic
Maintenance Engineer. UHF Transmitter pre-
ferred. immediate opening. FAX resume with
references to (214) 258-1770.

" WEPLACE )

{Technical Engineers- Post Production
Editors & Colorists)

o All Levels, Locations & Disciplines o

Employer Paid Fees
Guaranteed Confidential
IS Years Service

FAX and/or Mail your Resumne to Mike Kelly

KEYSTONE INTL, INC.
16 Laflin Road
Pittston, PA 18640

\ Fax 717-654-5765 * Phone 717-655-7143

ENGINEERING MAINTENANCE POSITION: 45
minutes from beautiful Lake Tahoe in the Big-
gest Little City in the waorld. Greal place to live
and work. KOLO/TV presently has an opening
for a Maintenance Engineer iu our Technical
Department. Must have a thorough knowledge
of television broadcast practices and technol-
ogy. Responsible for various routine and
emergency maintenance procedures. Experi-
ence with computers, various videotape
formats, and satellite receive/transmission
systems a plus. Send resume to Chief Engineer,
KOLO/TV, P.O. Box 10.000, Reno. Nevada 89510.
News Channel 8 KOL(O/TV is an Equal Gpportu-
nity Employer.

MAINTENANCE TECH: Must be capable of
troubleshooting studio equipment. Requires
FCC General Class License, SBE certilication
desirable. Shift position. VHF transmitter op-
eration experience a plus. Send resumes ONLY,
NO PHONE CALLS PLEASE, to Mr. Ken High.
C.E. KAMR-TV, Box 751, Amarillo, Texas 79189.
Female and minority applicants are encour-
aged to apply. KAMR-TV is an EOE.

BROADCAST MAINTENANCE ENGINEER: Must
have minimum three years experience in broad-
cast television maintenance. Able to
troubleshoot to component level. FCC General
Class license or S.B.E. Television Engineer’s
Certification required. UHF transmitter experi-
ence a plus. Able to pull cables and ctimb
ladders. Salary: $24K to $28K, D.(.E. This is a
maintenance position. Inmediately send resume
to: Broadcast Search Committee, WNIT, P.0O. Box
3434. Elkhart. IN 46515. WNIT is an Equal Oppor-
tunity Employer. Women and minorities are
encouraged to apply.

ENGINEERING OPPORTUNITY to live in the
Black Hills of South Dakota. one of nature’s bet-
ter places. Four station television network
seeking maintenance engineer with F.C.C. Gen-
eral Class Radio Telephone Operator's License
and three year's experience. Strong cligital video
background a plus. Salary negotiable. Respond
to: Director of Engineering, P.0). Box 1760, Rapid
City. South Dakota 57709-1760.

TELEVISION
ENGINEER

The future of television has al-
ready begun and its name is QVC.
In just eight years, weve become
one of the most powerful playersin
the electronic retail industry. Our
sales top $1 billion annually. And
our success is just beginning.

You will provide technical sup-
port to QVC's live state-of-the-art
broadcasting and post production
facilities. You'll also be respon-
sible for preventative maintenance
and troubleshooting on television
systems, VTRs, cameras, switch-
ers and character generators as
well as assisting with new installa-
tions.

Position requires an AS degree
in electronics or equivalent combi-
nation of training and experience,
or 4 years of broadcasting trouble-
shooting or operations experience
or equivalent. SBE certification or
FCC license preferred.

QVC offers a competitive salary
and comprehensive benefits. For
immediate consideration, send
your resume with salary require-
ments to: QVC, Inc.,, Human Re-
sources-JS, 1365 Enterprise Drive,
West Chester, PA 19380-0044. We
are an equal opportunity employer.

QVC

| EQUIPMENT WANTED

WANTED: USED VIDEO EQUIPMENT. Systems
or components. PRO VIDEO & FII.M EQUIP-
MENT GROUP: the largest USED equipment
dealer in the U.S.A. (214) 869-0011.

MAINTENANCE ENGINEER: FCC General Class
license required. Must have 3 years experience
trouble-shooting to component level in RF, video
and audio TV equipment. Experience in main-
taining digital and microprocessor based
equipment required. SBE certification desirable.
Resume and salary requirements to: Elmer Chan-
cellor. WEHT-TV, P.0). Box 25, Evansville, IN
47701. Fax 502-826-6823 EOE, M/F/D.

VIDEOQO TAPE MAINTENANCE TECHNICIAN:
WBRE-TV. an NBC affiliate in a top 50 market,
currently has an opening for an experiencec
Video Tape Maintenance Technician. This per-
son must excel in 3/4, Beta and/or MIl tape
systems and be an aggressive troubleshooter,
repairer. and communicator. FCC license is a
must. Send resumes and salary requirements to:
Barry Erick. Chief Engineer. WBRE-TV, 62 South
Franklin Street, Wilkes-Barre, PA 18773. WBRE-
TV is an Equal Opportunity Employer.

| TRAINING

FCC GENERAL CLASS LICENSE. Casselte re-
corded lessons lor home study. Our 30th year
preparing radio technicians for the license.
Bob Johnson Telecommunications. Phone
(310) 379-4461.

SITUATIONS WANTED ]

STUDIO/MOBILE EIC VIDEQ/TRANSMITTER
ENGINEER: 20 years broadcast experience
Including major television network and na-
tionwide mobhile production facilities. FCC
licensed/SBE Senior Television Certified. For
resume and information: (908) 494-49443.
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Ad Index

Reader Reader

Page Service Advertiser Page Service Advertiser

Number Number Hotline Number Number Hotline

AAVS/Div. of Sencore ..................... 3 5 ... 800-769-AAVS Leitch e BC 3. 800-231-9673
Abekas Video Systems ................. 19 9 ... 415-369-5111 Lightwave Systems, Inc. ............... 46 24 .....214-741-5142
Acrodyne Industries, Inc. ............. 28 16 ... 800-523-2586 Logitek ..o 103 100 ... 713-782-4592
ASACA/Shibasoku Corp. .............. 65 32 .. 310-827-7144 MagNavoX ......cccccerriernninieeenee e, 17 8 ... 615-521-4316
Audio Precision ... 13 6 ... 800-231-7350 Matrox Electronic Systems ........... 89 46 ... 800-361-4903
Avid Technology ...........cccocoeeiiee 21 15 ......800-949-AVID Maxell Corp. of America................ 1M 14 .. 800-533-2836
Belar Electronics Laboratory ......... 90 64 ... 610-687-5550 Midwest Audic/Video Exchange . 105 100 ...... 708-251-0001
Belden Wire & Cable............... 50,51 27,28 ... 800-235-3364 Neutrik Canada ..........ccccceeeneen. 41 21 .. 514-344-5220
B&H Photo - Video .......... 99,100,101 62,63 ... 800-947-9928 Neutrik U.S.A. ..o 83 48 ... 908-301-9488
Broadcast Video Systems Ltd....... 57 66 ... 905-764-1584 Nikon Electronic Imaging ................ 5 11 .. 800-52-NIKON
BTS Broadcast TV Systems ......... 15 7 .......800-962-4BTS Opamp Labs, InC. ....ccccovveriennes 104 102 ..... 213-934-3566
Cadex Electronics, Inc. ................. 98 58 ... 604-451-7900 Optibase, INC. .....ccerimvririiiececeenne 93 39.... 214-239-5242
Canare Cable, InC. .......ccccvveennee. 42 22 ... 818-365-2446 Otani Corp. ....ooveevecieieeeeeecee 43 23 ... 415-341-5900
Canon USA Broadcast Lens ... 68A-D 33 ....... 201-816-2900 PAG .o 98 59 ... 800-845-6619
Century Precision ..............c.c.oc..... 72 50 ... 818-766-3715 Panasonic Broadcast & TV ...... 4445 ... 800-524-0864
Clark Wire & Cable....................... 52 53,54 .. 800-CABLE-IT Panasonic Pro Audio................ 60-61 ... 800-777-1146
Clear-Com Intercom Systems..... IFC 1 ........ 510-527-6666 Philips Components ............ccc....... 73 45 ... 800-447-3762
COMSAT RSI, Mark Antennas ..... 72 49 ....... 708-298-9420 Sachtler AG ...........cocveveecceeicicreannne g 13 ... 32-909-150
DPS e 47 25 ... 606-371-5533 Sierra Video Systems.................... 5% 31 .. 916-478-1000
Dynatech Video Group.................. 87 52 .. 800-453-8782 Snell & Wilcox Ltd. ................... 3340 17-20 ... 730-821-1188
EEV, INC. oo 63,103 42,61 ..800-DIAL-EEV Snell & Wilcox Ltd. ................... 53-56 75-78 ... 730-821-1188
ESE ..o 91 37 ... 310-322-2136 Snell & Wilcox Ltd. ..o, 79 79 ... 730-821-1188
Graham-Patten Soft TOUCh ..o 102 57 ... 703-549-8445

Systems, INC. ..occovevveeeienee, 76-77 35 ... 800-422-6662 Sony Business &
Grass Valley Group ............. 29,3031 10 ....... 800-343-1300 Professional ..........cc........ 25,26-27 ... 800-635-SONY
Grass Valley Group .................. 70-71 33 ... 800-343-1300 Standard Communications ............ 85 561.... 310-532-0397
Harris Allied ... 1 4. 606-282-4800 Switchcraft Inc./Div. Raytheon...... 67 43 ... 312-792-2700
HHB Communications Limited ...... 97 65 ... 081-960-2144 Tascam/Teac America, Inc. .......... 81 29 ... 213-726-0303
IDX Technologies .............cc.c........ 78 40 ... 714-541-3460 Tektronix, INC. ....cooeeeiie 7 12 ... 800-TEK-WIDE
Intraplex, INC. ..cccoveevenieieece e 69 36 ... 508-692-5000 Tektronix, INC. ..covvecericrccciain 74-75 44 ... 800-TEK-WIDE
Jampro Antennas, INC. ......ccooeneene. 86 47 ... 916-383-1177 Telex Communications, Inc. ......... 43 26 ... 800-392-3497
Jensen ToolS ......ooeceveccecceneen 106 110 ... 800-426-1194 Utah Scientific .........cccoeeeeieriennne. 87 52 ... 800-453-8782
Kings Electronics ...........cccccccceeee. 69 38 ... $14-793-5000 Videotek, InC. ... iIBC 2. 800-800-5719
Lamp Technoloegy ........c..ccceeeneee 106 108 ... 516-567-1800 The Winsted Corporation .............. 80 55 ... 800-447-2257
Advertising sales offices
NEW YIIRE., NEW YORK AGOURA HILLS, CALIFORNIA TOEYO, JAPAN

(hiems Echo, Tnc.

Mieskey Fosfrikiwa

1101 Girand Bdaison
Shimomiyahi-Cha 2-18
Shinjuku-ku, Tokye 162, Japan
Telephone: {33 32355061
FAX: {3} 3X35-5R52

Telen: J-33376 MY ORIENT

CLASSIFIED ADYVERTISING

Dhiane Hefner

5256 Cododny Ave,, Sufie 108

Agoura Hills, Ca 41301

Tebephone: (K18} N7-6876H

FAX: (BER) T00-2513

SANTA MONICA, CALIFORENIA

M Magazine Commanicmtions Markering Corp,
Javon Perfman

Telephone: {310} 4585957

Cioorglon o A ssociare

Lokt Gaardon

21b Presiclend Streei
Braklyn, NY 11231
Telephone: (718} BU2-LHEH
FAX: [T18) 522-475]
Foarvne Madvam

A Trh Averue. 3%k Floor
Mew Yark, MY G

Telephone: (212 332-0628 FAX: (310 393-234] DVERLAND PARK, KANSAS
TR 3 Loy & Tl
e L e CHICAGO, ILLINOIS PO B 2901

Vitae Ulrbwmars

53 Eaxl Juckson, Suste 110680
Chicagn, IL &G04
Telephone: (3123 415-236]

OXFORD, ENGLANID
Riciard Woolley

Intertec Publishing Carp.
Unmin 2, Farm Busimess Centi,

Orverlamd Park, K5 G662H2
(U133 967- 1732 FAX: (915) 967-1735

LIST RENTAL SERVICES

Clifion Raad, Deddingien, FAX: (312} 922- 1408 E:{?F:ﬂimhﬂ?}'
O fioed O 15 TP Enpland QR0 Meloalf

Telephone: 444 (1) 1865 31874
FaX: 44400 186% 518040
Telex; B17-460 HES G

Orverlamd Park, KS 66212-2215
Phane: ©13-967- 1928
Fax: 913-967-1872
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It's the age of automation, a time when you need precise, yet affordable, automatic
video measurement to assure compliance with new FCC regulations. This is why Videotek
proudly presents our selection of state-of-the-art auto-measurement instruments for the
cable and broadcast industries. Call us today to find out more about your Videotek choices.

DM-154 Demodulator. High performance stereo TV DM-141A Demodulator. 154 channel cable-ready demodu-
demodulator with remote control capability. The perfect com- lator with BTSC stereo balanced outputs. Easy operation
panion to the S-2000 or TVM-730 auto-measure instruments.  makes it great for off-air or cable monitoring.

Now at last you can afford a demodulator that has the features

and specifications necessary 1o test cable and broadcast systems

Jor FCC compliance.

S-2000 System Auto Measure. The
most affordable auto-measure instrument
in the industry is also one of the most
advanced. The 5-2000 is capable of per-
JSorming hundreds of NTSC and PAL video
measurements with absolute accuracy.

TVM-730 Video Analyzer. This acclaimed video analyzer provides all
the auto-measure capability of the S-2000 and outstanding waveform/
vectorscope features such as three independent line selects, measurement

E VIDE OI‘EKTM cursors, combination displays and twenty versatile memories.

— id6 9005
A Zero Defects Company o T Yo, A
243 Shoemaker Road, Pottstown, PA 19464  1-800-800-5719  (215) 327-2292  Fax: (215) 327-9295 8= -
S O
Circle (2) on Reply Card L - I
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Leitch Video International Inc., 220 Duncan Mili Rd. #301, North

Preserve Your Still
Image Quality!

Store both Component and Composite Stills in a Dual Format STILL FILE® and
eliminate the unnecessary transcoding quality losses of a single format still store.

Component Composite

Used in Graphics Used in Production

Sample Rate Conversion
Encode

4:2:2 — 4Fsc
D1, DCT —_—
Digital Betacam

D2, D3

Sample Rate Conversion
Decode

Crossing this line
impairs signals
only by adding

Quantizing Noise |

Encode

Transcoding

RGB
Betacam

T 1
i Crossing this line greatly impairs signals by |

| reducing bandwidth and introducing artifacts. |

But When You Do...

Why Cross This Line?

The Dual Format STILL FILE® stores It shouid be done with the Dual Format
BOTH Component and Composite stills STILL FILE® which transparently

using one STILL FILE® maintaining the transcodes all images in the

highest quality images by remaining in background, producing the same

the original format without transcoding. superior quality as the high-priced

dedicated transcoders.
mmenn  Call Now\k ’/ STILL FILE
1-800-231-9673

DUAL FORMAT

B
]
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Leitch Incorporated, 920 Corporate Lane, Chesapeake, VA 23320 Tel: {800) 231-9673 or {804) 548-2300 Fax: {804) 548-4088

York, ON, Canada M3B 3J5 Tel: {800) 387-0233 or {416} 455-9640 Fax: (416) 445+«

Leitch Europe Limited, 24 Campbell Ct., Bramley, Basingstoke, Hants., UK. RG26 SEG Tel: +44 (0} 256 880088 Fax: +44 (0) 256 880428
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