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The HK-377 Ultra-wideband Studio/Field CCD
Camera System has the highest resofution, sensitivity
and pixel count of any NTSC camera currently
available. The camera employs newly-developed
2/3" FIT CCDs, each with more than 600,000 pixels.
An ultra-wideband triax system with 10MHz
bandwidth for each RGB channel delivers an
unprecedented 900 TV Lines resolution at the base
station output. The new base
station has provisions for
digital signal output
(optional) to accommodate
the demands of high-quality
production.

Unique features of
lkegami’s new high-end
camera also include
extensive remote control of
detail functions, including

PROFEZSS

Ikegami Electronics (U.S.A.), Inc

The HK-377P portable companion
offers the same performance
characteristics as the HK-377 and
operates through the same Base
Station or can Ee configured for
stand-alone operation.

. K E -

37 Brook Avenue, Maywood, NJ 07607 East Coast. I

the Skin Detail to soften the complexion and to give
your stars a more youthful appearance. A high-
resolution viewfinder has its own VF DTL (Viewfinder
Detail) and PIP (Picture-In-Picture) circuits. The HK-
377 has an AHD (Auto Hue Detect) circuit for “skin
tone capture.” Master Control Panels are equipped
with memory card I/O Ports. A “Snap Shot File”
permits control and scene file data to be written into,
and read quickly, for shooting parameter replication.

Current users include: ABC (20/20, World News
Tonight, Good Morning America, All My Children,
Loving. Prime Time Live, etc.), CBS (Late Show with
David Letterman, 60 Minutes , CBS Evening News,
Sunday Morning, etc.), Disney/MGM, MTI, TNN,
Turner Entertainment Network, Goodyear Blimp,
Unitel Mobile Video, GC & Co., and Channels 2 and
13 Buenos Aires.

Shoot your stars, with the HK-377. Call the nearest
lkegam! Regional Office.

ONAL"S

368.9171

West Coast: (310) 534-0050 Southeast: (305) 735-2203 Southwest: (214) 869-2363 Midwest: :708) 834-9774
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Excitin

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 a smaller antenna. The
innovative design of the DSE
1400 Satellite Exciter provides
the latest MPEG-2 video and
audio compression standards § 3

witn advanced motion com- 821 '

pensation and digital coding 3 “
algorithms in a compact ~ ' P
video encoder, combined S O

with QPSK modulation and

o HARRIS
ALLIED=—=

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, error-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-

s vertor automatically establishes, main-

tains, and displays the required
operating status.
: With this system,
——— the cost of upgrading

[E==s todigital technology is
=S4 quickly offset by opera-

Circle_(4) on_Reply Card
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g 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, S-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 worldwide.

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 is a registered trademark of Sony Corp.
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The $310 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.

With over 18 different , easy-to-use tests and
measurements, the $310 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 * Presence of

¢ Correct luminance & reserve codes in
chrominance levels active video

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

In addition, the S310 is equipped with:

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

¢ Remote control software with an R§232C/
RS422 port for remote control meonitoring 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.




News

By Dawn Hightower,
senior associate editor

SMPTE adopts standards
for digital control network

The Society of Motion Picture and Tele-
vision Engineers (SMPTE) has come to a
consensus on new digital control stan-
dards for the wide range of equipment
used in producing TV programs, motion
pictures and accompanying audio mate-
rial. The new standards will provide for
high-speed/high-volume communication
of control commands and status infor-
mation using computer industry-stan-
dard techniques and hardware.

The Working Group on Digital Control
employed a 2-stage approach. The first
stage accommodates small and moder-
ate-sized systems using a current ANSI/
IEEE 802.3 (Ethernet-type) implementa-
tion. The second stage will provide oper-
ation at a higher rate with a wider range
of services and features for large sys-
tems. Details of the first stage system are
complete, and documents supporting it
have been approved. The second stage
system is under development.

The parameters of the first stage stan-
dard are the use of ANSI/IEEE 802.3 hard-
ware connections operating at a 10Mb/s
data rate, use of any of several cable and
connector arrangements, User Datagram
Protocol and Internet Protocol for com-
munications control and addressing, and
implementation of existing EBU/SMPTE
virtual machine dialects for messaging.

The new scheme is called ESlan-1 and
will provide a mechanism using gateways
for interconnecting existing equipment
using proprietary communications pro-
tocol at the RS422 interface level (as well
as equipment built around the RS422-
based ESbus).

The digital control scheme provides
for overall facility control of functions
within equipment types ranging from
editors and VTRs to routing switchers,
release switchers, production switchers,
digital effects and graphics equipment,
camera robotics and audiotape recorders.

Cable advisory group
proposes joint decoder
interface to FCC

A joint proposal for a decoder interface
for cable-ready televisions is being sub-
mitted to the Federal Communications
Commission (FCC). After more than a
year's worth of work by the cable and
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consumer electronics industry, this rec-
ommendation reflects the primary ob-
jective of consumer electronics manu-
facturers, advances pro-consumer and
pro-competitive policies to the FCC in
relation to cable and TV compatibility.
In response to the FCC's request for a
decoder interface for cable-ready televi-
sions, the proposal specifies require-
ments for the interface, such as the me-
chanical connectors, cabling and electri-
cal signaling. The electrical signalling
includes the driving signals for the de-
coder, AGC control, audio and video sig-
nals, and communications protocol.

VOA distributes digital
audio newscasts on

Internet

The Voice of America (VOA) has begun
distributing digitized audio versions of
selected newscasts in Russian, Chinese
and 13 other languages via the interna-
tional research Internet.

The sound files offer computer users
all over the world samples of internation-
al newscasts and regional reports.

In addition to Russian and standard
Chinese, VOA plans to offer digitized au-
dio in Arabic, Cantonese, Czech, English,
French, Hindi, Hungarian, Korean, Pol-
ish, Slovak, Spanish, Swahili and Ukranian.

VOA text files available to users of the
Internet also include program schedules,
frequency information, and satellite
downlink instructions for the VOA and
Worldnet Television, which is situated
along with VOA in the Bureau of Broad-
casting of the U.S. Information Agency.

97th AES Convention

“Bridging Audio Throughout the World”
is the theme for this year's 97th AES
Convention. The show will be held Nov.
10-13, at the Moscone Convention Center
in San Francisco.

More than 300 exhibitors will cover
more than 150,000 square feet of space.
Eleven demo suites along with workshop
rooms will be located near the exhibits.

In addition to technical paper presen-
tations, 14 workshops are also sched-
uled. Other events lined up include the
technical tours, presentations from AES
technical councils and an awards recep-

tion.
=a

BROADCAST

enGineerING
EDITORIAL

Yrad Dick, Editor

Skip Piezl, Technical Edutor

Steve Epstein, Techmical Editor

Dawn Hightower, Sendor Associate Editor
Deanna Rood. Assoceate Editer

Tom Cook, Senior Managing Editor

Carl Bemtz, Directory Editor

ART
Ruth Knotts, Associate Art Dirvctor

BUSINESS

Rayvinond k. Maloney, President

Cameron Bishop, Group Viee President

Dennis Triola, Publisher

Towm Brick, Marketing Divector

Stephanie Hanaway, Group Duvctor. Special Projects
Kathryn Buckley, Promotions Manager

Sanedra Tomezak, Promotions Coordineator

Dee Unger. Director Advertising Services

Naney Hupp, Advertising Production Manager
Susan Jones, Advertising Coordinator

Chris Coughlin, List Rental Sales Representative
Doug Coonrad, Corporate Art [irector

Barbara Kummer, Cireulation Director

Eunice Longanecker, Circulation Manager
Customer Service: 9139671711 or 800-441-0204

TECHNICAL CONSULTANTS

lerry Whitaker, Contributing Editor

Eric Neil Angevine, Broadeast Acoustics
John H, Battison, Antennas Kadiation
Dennis Ciapura, Radio Technology

Dane E. Ericksen, PE. Svstems Design
lohn Kean, Subcarrter Technology

Daonald L. Markley, Transmisston Facilites
Harry C. Martin, Leval

Curtis Chan, Audio Video Technolaogy

MEMBER ORGANIZATIONS

Sustaining Members of

* Avoustical Soclety of America

* Society of Broadcast Engineers

o Society of Motion Pleture and TV Engineers

ABP
V/BPA

BROADCAST ENGINEERING s odited for
corporate management, engineers/technicians and
other station management personnel at
commerclal and educational radio and TV statlons.
teleproduction studios, recording studios, CATV
and CCTV facilities and governmen! agencies
Qualified persons include consulting engineers and
cealer/distributors of broadeast equipment

Member, American Business Press

Member, BPA International

BROADCAST ENGINEERING (155N 0007196 is
published monthly (except semi-monthly in
November) and mailed free to qualified persons
within the United States and Canada in occupations
described above. Secand-class postage pald at
Shawnee Mission, KS, and additional mailing
offices. POSTMASTER: Send address changes 1o
Broadcast Engineering, .0 Box 12902, Overland
Park, KS 6R282.2902

SUBSCRIPTIONS: Non-qualified persons may
subscrilie at the following rates: United Statos and
Canada; one year, 350,00, Qualified and non
qualified persons in all other countries: one year
$60.00 (surface mally, STIS.00 (air mail)
Subseription information: .0, Box 12937 Overland
Park, KS 66282.2937

Authorization ta photocopy items for internal or
personal use, or the internal or personal use of
specitic chients, Is granted by Intertec Publishing,
provided that the base fee of LS $2.00 per capy
plus US. $00.00 per page is pald diréctly to
Copynght Clearance Center. 222 Rosewood Drive
Danvers. MA 01823, The fee code for users of this
Iransactional Reporting Service s ISSN 0361-0942
1994 20000000, For those organizations that have
been granted a photocopy license by CCCa
separate system of paymenm has been arranged
Prior to photogopying items for educational
classroom use, please contact COC at SUS-750-8400

CORRESPONDENCE

Editorial and Advertising: 9800 Meteall, Overland
Park, KS 662122215, Telephone: 9133111300
Editorial tax: 915-967-1905. Advt, [ax: 9139671504

O 199 by Intertec Publishing

NI rights reserved 6," RTEC

PUBLISHING




FOGUS

i
3
S
x
i

SI19x 8 Bl SI5x 8.5 BI

* Focal length of 8-152mm ¢ Longest zoom in its class — 127.5mm

¢ Built-in 2x extender— for maximum range of 304mm ¢ Built-in 2x extender — for 255mm zoom performance

e Lightweight— just 1.65kg * Shortest length in its class — only 177mm

* 0.9m minimum object distance e Lightest in its class — just 1.25 kg. with lens hood
$13,576 $7.995

It's easy with Nikkor ENG lenses from Nikon. Nikkor TV lenses
use the same glass and coating technologies that have made
Nikon optics the professionals’ standard for quality, worldwide.
And when you compare costs with other 2/3 inch ENG lenses,
you'll be convinced of the value Nikon delivers.

Plus, Nikon service is secand to none. We have service
facilities across the country, and you are guaranteed a
free loaner lens within 48 hours through our Express
Loaner Service program.

Quality, performance, affordability, service - when you
add it all up you'll see why more and more video pro-
fessionals are choosing Nikkor TV lenses.

To learn more about the value of owning Nikkor
TV lenses, call 1-800-52-NIKON or (908)935-0175
for our brochure. Or write to Nikon Electronic Imaging,
1300 Walt Whitman Road, Melville, NY 11747.

S9x5.5 Bl

* Longest zoom in its class — 49.5mm
¢ 0.3m minimum object distance

¢ Internal focus system

¢ 77.3 degree wide angle

S ) | "~ N .kon
Prices quoted are suggested retail prices and are ’

© Nikon, Inc. 1994 subject to change without notice ELECTRON’C ’MAG’"G
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Editorial

Top 10 reasons why we need HDTV

As the Advanced Television Test Committee winds down its
work, the approved HDTV transmission standard looms ever
closer. While every survey I've seen says broadcasters don’t
want it, the adoption of such a standard is a foregone conclu-
sion. So that leaves us with somewhat of a dilemma.

If broadcasters don’t want it, then why adopt it? Well, I've
looked into that question and have come up with some an-
swers.

solescence of every TV set in America.)

We were led to believe that by being the first to bring digital
HDTYV to the world, the U.S. could again become the technological
giant. HDTV was to be the keystone to the electronics industry’s
grand resurrection.

Well, don’t you believe it. The real reasons for having HDTV lie
elsewhere. In consultation with highly placed (and unwilling to

be named) sources, I've been

One of the original rea-
sons for developing HDTV
was to ensure that the tech-
nological leadership of the
United States was not lost
to foreign competition. It
was claimed that through
the work on HDTV technol-
ogy, a wide variety of soci-
etal technological benefits
could be expected. They in-
cluded the development of
sophisticated data-reduc-
tion techniques, new IC
manufacturing processes
and a wide range of enter-
tainment delivery and soft-
ware benefits. (Not men-
tioned was the benefit to
TV set manufacturers
through the legislated ob-

$500022 AND STILL
NOTHING BVT RERUN

able to identify the top 10
reasons why this country
needs HDTV, and they’ve got
nothing to do with the public
reasons you've heard about.

So mark them on your 1995
calendar. That’s when the
transmission standard
should be approved. Once it
is, the real reasons for need-
ing HDTV will come out. In
the meantime, here's an ad-
vanced look at the reasons
for the wide scam, high-diffu-
sion dilemma.

By Brad Dick, editor

One word: “Baywatch.”

Top 10 reasons the United States needs HDTV

9. Zenith needs something newer than System 3 to sell TVs.

8. With his eye on a fat bonus check, Thomson Consumer Electronics executive vice president of marketing and
sales, Joe Clayton, is convinced that the “HD” in HDTV stands for “hefty dividends.”

1. Overall health of Americans will improve when they can see what fast food really looks like.

6. Will give Al Gore something new to talk about now that everyone’s bored with the information highway.
5 Will be wide enough to capture the full width of Rosanne without pan and scan.

4.  Bill Clinton thinks 16:9 are the odds of his re-election if he supports HD.

3. We'll finally be able to tell if that funny stuff on David Letterman’s head is hair or a toupee.

2. Viewers will at last be able to read those tiny disclaimers at the bottom of auto dealer ads.

... And finally, the number one reason the United States needs HDTV:

1. Adopting HDTV means the FCC will be too busy writing new regs to levy fines.
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Unattended operation

By Harry C. Martin and
Andrew S. Kersting

The FCC is preparing a Notice of Pro-
posed Rulemaking (NPR) providing for a
significant relaxation in the attended op-
eration rules for radio and television. In
the meantime, stations are expected to
adhere to all existing rules.

Current rules: Section 73.1860 requires
that, at all times, a duty operator must be
present at the station’s transmitter loca-
tion or studio control point. From this
position, the operator must be able to
observe transmitter and monitor meters
and be able to make adjustments in oper-
ating parameters.

Extension meters: Section 73.1550) gov-
erning extension meters, provides a lim-
ited exception to the transmitter control
requirement. If extension meters and
monitoring devices are in the same build-
ing as the transmitter and no more than
one floor above or below the transmitter
location, the use of such meters is per-
missible so long as the transmitter is no
more than 100 feet from the meter location.

Remote control: Another exception to the
attended operation rule is provided in
Section 73.1400 dealing with remote-con-
trol operations. An off-premises remote-
control point can be established any-
where, including the licensee’s or chief
operator’s home, provided the FCC is
notified of the location of the remote-
control point, and provided the remote
operator can observe and control the
operation of the transmitter. Directional
AMs, however, must seek a specific re-
mote-control authorization.

Studio rule: The main studio rule requires
that all broadcast licensees, during regu-
lar business hours, maintain a meaning-
ful management and staff presence at a
main studio within the station’s city-grade
contour. This can be met by having a full-
time management-level employee based
at the main studio facility, with a clerical
person present at the studio on a full-
time basis. The management employee

Martin and Kersting are attorneys with Reddy, Begley, Martin &
McCormick. Washington, DC.
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must report to the main studio daily, and
be based and work there part of every
business day.

Violation: In July, the Dallas office of the
FCC'’s Field Operations Bureau (FOB) in-
spected an AM-FM facility that was in
violation of the attended operation and
main studio rules. When the FOB repre-
sentatives appeared, the building was
lacked and the stations were operating
unattended. The AM station did not
change to its nighttime pattern when re-
quired. Neither station had an announc-
er on duty and no one was watching the
EBS receiver. Pre-recorded programming
and coinmercials were brought in peri-
odically by an employee, but the station
had no telephone or other contact point.
The fines for these violations will be tens
of thousands of dollars.

Relief for short-spaced FM stations?

TheFCCis considering adopting an NPR,
which could make it possible for grandfa-
thered short-spaced FM stations to change
sites or otherwise improve their facilities.

This initiative was begun by the engi-
neering firms of Hatfield & Dawson,
duTreil Lundin & Rackley, and Cohen Dip-
pell & Everist. In 1991, they suggested
that Section 73.213, which governs mod-
ifications to short-spaced FM stations,
be changed as follows:
* To permit stations that are short-spaced
to co-channel or first-adjacent channel
stations to apply for maximum facilities
for the class, provided the pertinent
predicted interfering contour of the pro-
posed modified facility does not extend
any further toward the short-spaced sta-
tion’s predicted ImV/m contour, or if such
contour overlap already occurs, that the
overlap area is not increased.
* To permit stations that are short-spaced
to second- or third-adjacent channel sta-
tions to change location without regard
to further short-spacing, and to permit
increases in such stations’ facilities to
the maximum power and height permit-
ted under Section 73.211.

Co- and first-adjacent channel: Section
73.213 proscribes any change in a short-

spaced station that would extend the
predicted distance of the lmV/m con-
tour toward the ImV/m contour of the
station to whichit is short-spaced. Chang-
ing the rule to prohibit an increase in the
distance to the predicted interfering con-
tour would permit greater facilities be-
cause, as co- and adjacent stations move
closer together, the distance to the inter-
fering contour changes proportionately
less than the distance to the ImV/m ser-
vice contour.

Second- and third-adjacent channels: The
petitioning firms pointed out that prior
to the most recent rule revision, the FCC
had, at least since 1964, recognized that
no significant problems would result from
allowing stations short-spaced on sec-
ond- and third-adjacent channels to im-
prove their facilities without regard to
short-spacing. Many grandfathered sec-
ond- and third-adjacent channel short-
spaced stations are located within the
ImV/m service contours of the stations
to which they are short-spaced. Facility
improvements and site moves under
these circumstances would have little
consequence in terms of interference.
Permitting improved facilities in such sit-
uations could reduce interference be-
cause the improved signal might help
serve areas and populations subject to
interference.

Prospects for rules changes

Prospects for speedy changes to the
attended operation and FM short-spac-
ing rules are poor due to the FCC's con-
centration on non-broadcast issues. The
agency has been occupied with cable
television, PCS, IVDS and other matters.
The Mass Media Bureau has had little suc-
cess in getting its proposals before the
FCC in this environment, [ ]

Date line
Dec. 1, 1994, is the due date for annual
ownership reports for commercial sta-
tions in Alabama, Georgia. Connecticut,
Massachusetts, Maine, Minnesota, New
Hampshire, Rhode Island, Vermont,
North Dakota, Montana and Colorado.
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Are you in SC/H phase?

By Curtis Chan

With all the hoopla about digital video
and audio technology, it is easy to forget
that numerous facilities are producing
quality productions with analog equip-
ment. Because of this, this month’s col-
umn will look at SC/H phase and some of
the reasons why maintaining proper SC/H
phase is important to an analog facility.

The importance of

proper SC/H phase
RS-170A defines SC/H phase as the
phase relationship of the color subcarri-
er to horizontal sync. There are 227.5
subcarrier cycles/horizontal line. The half
cycle causes subcarrier phase to reverse
every line, reducing subcarrier visibility
on black-and-white monitors. Each frame
has 119,437.5 (227.5 x 525) subcarrier
cycles, again the half cycie causes the
phase to reverse every frame. It takes two
frames (four fields) to complete a color
frame. RS-170A further defines that for
proper SC/H phase, the zero crossing of

For color field one,
the extrapolated
subcarrier zero
crossing will be
positive going on

even lines.

the extrapolated subcarrier of color burst
shall align with the 50% point of the lead-
ing edge of horizontal sync. For color
field one, the extrapolated subcarrier zero
crossing will be positive going on even
lines. Although this definition is good in
theory, it does little to explain the impor-
tance of maintaining proper SC/H phase.

The real impact of SC/H phase lies in the
video editing environment. During VTR
playback, if the off-tape color frame is
incorrect relative to when it was record-
ed, the video’s horizontal position could
be displaced. This can result in loss of
active picture as well as the possibility of

Chanis president of Chanand Associates, a marketing consulting
service for audio, bioadcast and post-production, Fullerton, CA.
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haorizontal shifts occurring at edit points.
These shifts may occur at random and
are nost noticeable when doing match-
frame edits.

Potential problems

To achieve proper SC/H phasing
throughout a facility, a little sleuthing is
in order. Check all sources and derived
sources for correct SC/H phase, paying
particular attention to switcher inputs.
Potential problem areas include sync to
subcarrier time base error caused by
regenerative pulse DAs. Remember that
sync to subcarrier time base error is dif-
ferent than video time base error, be-
cause it can occur either on the reference
pulses to a VTR or be recorded on tape.
During playback, excessive sync to sub-
carrier time base error can cause hori-
zantal line shifts of 279ns (one subcarri-
er cycle), which may appear as picture
tearing.

First, look at the primary source, the
house sync generator, and work from
there. The house generator should have
less than Ins sync to subcarrier time
base error, less than 10ns long-term error
and stable SC/H phase regardless of mode
or specified operating conditions. Cam-
eras and other non-tape systems should
maintain proper phasing, however, older
units may “wake-up” improperly. If this
is the case, they must be checked for
prover SC/H phase each time they are
turned on.

Tape machines can have problems align-
ing their off-tape outputs to house sync
consistently. Depending on make and
manufacturer. VIRs handle color fram-
ing differently. Many l-inch machines
have true color framers that operate in
coniunction with a 4-field capstan servo.
Some VCRs have only 2-field capstan ser-
vos but shift the TBC output +/-140ns to
place the picture in the proper positior.
Other decks, especially older units, do
not have color framers at all. If you're
having trouble with horizontal shifts at
edit points, consult the manuals and/or
the manufacturer for the proper machine
setup.

Another common source of SC/H trou-
bleis the switcher/proc amp output. Make

Shifts at edit points

may occur randomly

and are most notice-
able when doing
match-frame edits.

sure that both are correct and also check
the edit controller. Many controllers have
an auto color framer. Verify it is on and
operating properly if problems suddenly
crop up. In a properly setup facility, a
properly framed edit can be determined
easily by looking at the time-code num-
bers. All time-code numbers associated
with an edit will be either even or odd. If
the edit point numbers are both (for in-
stance editing frame 20 to frame 13) the
machines will not be properly color
framed at the edit point. Auto color fram-
ers will shift one of the points by one
frame to take care of this. Sometimes out-
of-house tapes will come in with the color
frame reversed with respect to time code.
Some editors allow for this and will ad-
just the numbers accordingly. The fact
that auto color framers change the edit
points by a frame is usually the reason
they are turned off, editors (the human
kind) may want to edit exactly on a frame
for an effect. The edit controller will not
let them, so they turn the auto color
frame capability off, which allows the
editor to set the proper point, possibly
creating a bigger problem - an improper-
ly color-framed edit. One legitimate rea-
son to turn off the auto color framer is
when editing audio, but sometimes they
forget to turn it back on.

Achieving and maintaining proper
SC/H phase is critical to the success of an
analog editing facility. With fierce compe-
tition from digital houses, touting “qual-
ity clean video,” it is important for analog
houses to produce the highest quality
product possible. One way is to keep
proper SC/H phase all around the facility,
which will result in better interchange
with other facilities and fewer aborted
edits. -
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Employee training

The need for employee training

By Rick Morris

Employee training is one of the most
powerful tools that a good manager can
use. A properly trained employee is more
productive, able to do more types of jobs,
and more fulfilied with his work. Unfortu-
nately, employee training is often over-
looked, cut out of the budget, or ignored;
principally because of the expense and a
perception that once the company in-
vests money to train employees, they will
leave. These objections are ill-founded.

Benefits of training
Training employees has several bene-
fits including:

* Improved employee productivity
through raising skill levels.

¢ Increased employee motivation to-
ward the job.

* Increased promotability of employees.

* Increased awareness of the interrelat-
edness of station operations.

* Increased employee versatility at the
number of jobs they can perform.

¢ Reduced costs of vacation relief cov-
erage.

* Reduced non-productive time off.

* Reduced disturbance when an em-
ployee leaves the company.

Training is not the education of the
employee; that broad-based cultural,
technical, scientific, and humanistic de-
velopment is beyond the resources of an
individual broadcasting entity. Training
involves enhancing specific job-related
knowledge and skills, which the employ-
ee uses to accomplish the goals of the
station and contribute to its bottom line.
Training in the technical areas of broad-
casting may even be tied to the use of
specific pieces of equipment or specific
procedures and practices unique to the
station or industry.

Training makes an employee valuable
to your company. An employee may have
the best education credentials. However,
it is the formal training that they receive,
frequently extending for weeks, and in-

University. He is a former chief engineer and a former manager of
engineering and maintenance for a major TV network.
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formally for months, that makes them
valuable to your company. Managers
shouldn’t become complacent relying on
the initial training. Broadcasting is too
competitive for front-line employees to
specialize in one or a few jobs. Demands
placed on managers will only be able to
be met if they have a well-trained staff.

Through training, managers will have
more flexibility in how to schedule their
staff, what jobs they do, and haw to cover
for vacations. Managers may also notice
that employees who receive regular train-
ing have a better attitude and are more
motivated. There will be less employee
burnout if they have jobs that provide a
variety of interesting tasks. The more
employees know, the more they can con-
tribute ideas and solutions.

Planning ahead for training

Engineering managers are aware of the
swift change in technology, changes with-
in the industry, and the motivational and
cost advantages of promoting trom with-
in the company. Because of this, manag-
ers should be planning ahead of the com-
pany needs to have employees ready to
step in and operate and maintain new
technology. Managers may also need to
prepare for automation or combine cer-
tain jobs or create new ones. A well-
trained staff never finds their skills out-
dated because they are continuously re-
training. Many of the best managers are
developed from the front-line ranks and
your staff should be among those that
get the promotions.

Types of training

In the broadcast and production envi-
ronment, three basic types of training are
distinguished by who and where employ-
ees are trained: in-house training; sta-
tion-based training conducted by ven-
dor representatives or training consult-
ants; and out-of-house, usually vendor-
based training. Many stations find in-
house training to suit their needs and
budgets. In-house training is easy to
schedule, is more likely to be one-on-one
or small groups, and is customized to
your facility and procedures. It also can
be less expensive. Unfortunately. it takes

tremendous effort to create the "course”
content and instructional materials. This
involves time that managers may not have
the resources to support. Instruction may
need to be given multiple times to ac-
commodate each employee. Operational
emergencies may interrupt training ses-
sions, or there may be the temptation to
not complete the training and have the
employee perform the work anyway.

The out-of-house approach has the ad-
vantage of not having to devote staff re-
sources to compiling the training materi-
als and conducting the training. Manag-
ers are likely to receive new information
and a new perspective from an expert.
Employees sent out-of-house can con-
centrate on the training without distract-
ing influences. The disadvantages include
training costs and scheduling. In-house
training conducted by outside experts
has a combination of lower costs and
expert instruction, but sacrifices the ben-
efits of getting the employees out of the
work environment and into the training
environment. If you are using manufac-
turers’ training, cost can frequently be
negotiated as a part of the purchase of
new equipment or upgrading of existing
equipment.

Many stations use a combination of
these approaches. For example, routine
operational training is often done in-
house. However, advanced operational
training is frequently done by bringing
outside experts, usually manufacturers’
representatives, while maintenance train-
ing is often done by sending maintenance
personnel to manufacturers’ facilities.
The approach you take will depend on
the type of training and your expecta-
tions for the outcome.

Staff training helps your own career

Training your staff well is a direct reflec-
tion on you as a manager. Well-trained
employees are more motivated because
there has been an investment in their
skills and abilities. Training is a key to
your management of your staff and the
ability to reap department productivity
and other benefits. It also is part of your
own future career success. -
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Producing for
interactive

By David Leathers

Experienced producers of television,
video and film are finding there is a new
game in town — interactive. Clients are
asking for it, and money and other re-
sources are being poured into it. It's a
new market for production and produc-
tion services. And it is the first truly new
market in a long time and has the poten-
tial to become the biggest one ever.

Interactive productions can take sever-
al forms. There are interactive games,
CD-ROMs, interactive television, and lo-
cation-based entertainment. There will
undoubtedly be other permutations and
variations on the interactive form as the
industry develops. At this point, no one
can accurately predict what the norms
will be. Video producers are being asked
to “produce the CD-ROM version” and
some TV producers will surely beinvolved
with interactive production.

One factor that’s driving this involve-
ment is competition. As the technology
to deliver higher-quality images in inter-
active formats develops, developers are
seeking to distinguish their products by
using higher and higher production val-
ues. lmages that will end up as com-
pressed files on a game cartridge or disk
are now routinely being shot in film or
high-end video. Video and film produc-
ers are being hired by game companies
to do the production because they need
the experience and the quality that video
and film professionals can provide.

But what about video producers who
are interested in taking on an interactive
project? What are some of the things that
they will run into that are different than
the world of linear production?

Interactive production

Interactive production has its own
unique jargon. For instance, in a video
production, the video, audio and other
source materials may be referred to as
“elements.” In the interactive world, the
word is “assets.” There are also many
different terms that you will encounter
that emanate from the fact that this is

Leathersis presidentof Eye Square, Hollywood, CA,and operates
the Broadcast Engineering/Video Systems Digital Media Lab,
Hollywood, CA.
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basically a computer medium. As much
as we throw around terms that describe
various tape formats, procedures and
equipment in the video world, the com-
puter world is less standardized and clut-
tered with new terms. Even the term “mul-
timedia” still means 18 synchronized slide
projectors to many producers.

It’s the first truly new
market in a long time
and it has the
potential to become
the biggest one ever.

The team and the schedule

Let’s assume that you are undaunted by
the terminology and are going to pro-
ceed with interactive production. How
do you go about putting together the
team? Basically, it’s like putting together
a crew for a video, movie or TV produc-
tion, except that there are more job de-
scriptions and work flow considerations.

The complexity of the programming is a
big factor. An important decision that is
made early in the project is whether an
off-the-shelf authoring system can be
used or whether custom programming is
called for. Game production usually re-
quires custom programming because the
unique quality of the game relies on
unique programming features. If the
project is a CD-ROM that only requires a
few levels of interactive branching (oops,
there goes one of those terms) and doesn’t
require blazing speed, an off-the-shelf
authoring program may fit the bill. If so,
programmers may not be needed on the
development team.

Another big factor is what kind of ele-
ments (assets) are going to make up the
bulk of the media in the project. Each
type of asset has to be pre-produced so
that they are all available for the actual
authoring stage. Video will be produced
normally, but the additional “post-post”
stage of digitizing the video assets into
the right format will need to be done. Still
artwork will arrive in various formats

and/or be created by computer artists.
Animation may need to be created and
brought in as well.

The trick is having people available with
the skills required by the project. Sched-
uling has to be tightly controlled. It's easy
to run into a situation where expensive
programmers have nothing to do while
they wait for the completion of an ele-
ment needed to build an interactive link.
Snafus like this can ruin a budget.

File sizes, compression and quality

It becomes extremely important to
breakdown the development script to
quantify the number of assets in each
category that will be required. This pro-
vides a way to determine how many peo-
ple in each job category will be required
over what period of time. It also gives you
a way to determine what procedures to
use in digitizing and compressing assets.
After years in film and video where high-
er and higher quality levels have been
sought, when producing a CD-ROM or a
game, the consideration of available stor-
age space becomes a big factor. A CD-
ROM only contains 650Mbytes of data. A
large part of the strategy in creating a CD-
ROM involves making decisions about
image quality vs. file size. More compres-
sion means more media files on the disk,
but at a lower quality.

File management

When budgeting, it is important to add
a substantial amount of time for file man-
agement. Depending on the complexity
of the project and the number and types
of assets, a lot of time can be spent locat-
ing, transferring and tracking hundreds
or thousands of tapes, disks, files and
other elements that grow as the project
develops. It is helpful to try to standard-
ize whenever possible. For instance, if
more than one production facility is in-
volved, try to agree on common file ex-
change formats (possibly DAT tapes or
Syquest disks).

Like video, film or TV production, suc-
cessful production of interactive projects
requires understanding the technology

and having a well thought out plan. =
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Industrial computers

Maximizing PC system
reliability

By Steve Newbegin

The need for greater reliability on the
factory floor was the original reason for
ruggedizing the PC. This is one reason
why broadcast industry users are turn-
ing to these types of systems, especially
for critical, high-profile applications where
downtime can hurt. Increasing operation-
al reliability by eliminating or reducing
many of the PC’s inherent weaknesses
can be accomplished in numerous ways:

e Chassis: Steel instead of plastic improves
EMI/RFI shielding. As a stopgap, some
manufacturers even offer metal rack-
chassis kits for mounting small foot-
print office-style PCs in standard 19-
inch racks.

¢ Convection cooling: Radiated heat sets
up a cooling air flow pattern.

* Positive pressurization: Filtered air in-
takes build higher air pressure inside
the chassis, keeping airborne dust out
of the system.

* Multiple fans and filters: These can be
more efficient than the standard single
fan at cooling specific chassis “hot
spots” (common with Pentium and oth-
er high heat-generating CPUs).

® Redundant power supplies: Small, robust,
dual supplies can share the system load
when both are working together but, if
one fails, the other can provide the
output to carry the whole system load
by itself.

* Plug-in CPUs: These offer higher MTBF
(in terms of power-on hours) than ac-
tive-backplane (motherboard) CPUs.

e Watchdog timer: This provides an auto-
matic reset or alarm to alert the user
that a system lock-up has occurred.

» Shock and vibration dampening: Espe-
cially important in mobile applications,
this protects drives and other fragile
components from premature failure.

* Hold-down clamps: Also important in
mobile computing applications, these
items secure feature cards and ensure
firm board-to-backplane connections.

e Strain relief: Keeping tension off cords,
cables and connectors prevents bend-
ing of pins or separation of wiring.

Newbegin is sales engineer for Industrial Computer Source, San
Diego. Respond via the BE FAXback line at 913-967-1905.
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* System security: Lockable access to
control switches and keyboard/mouse
ports prohibits unauthorized entry.

» Safety approvals: UL, CSA and others
guarantee that the product has met or
exceeded minimum quality and safety
requirements.

* Warranty: This can be useful for mea-
suring manufacturers’ confidence in
their owr products. PC board-level war-
ranties, for example, typically range
from 99 days to lifetime. The longer the
warranty period, usually the better the
quality, reliability and support.

Cne of the most
popular emerging
solutions is RAID

technology.

Improving data integrity

Redundancy is one of the key areas
affecting overall system reliability, and
that clearly includes protecting your data.
One of the most popular emerging solu-
tions is RAID (Redundant Array of Inex-
pensive Disks) technology. Defined in the
late 1980s by computer scientists at UC
Berkeley, RAID architectures may be hard-
ware- or software-based. Reduced over-
all network performance may result with
software-based systems, however, be-
cause they tend to tap into the process-
ing power of the file server.

Hardware-based arrays combine multi-
ple disks into a subsystem that appears
to your file server’s operating system as
a single device. RAID technology allows
you to write or stripe blocks of data across
muitiple, lowcost hard drives with stored
parity and error-correcting codes that
compensate for any failed drive within
the subsystem. When such failure oc-
curs, data is rebuilt transparently from
the array’s other drives in a background
operation, while the host system contin-
ues to operate. Because of their high
degree of fault tolerance, RAID sub-
systems are ideal for maintaining data
integrity. For mass storage, data may be

P e
Troubleshooting

downloaded to rewritable optical drives,
CD-ROMs or other appropriate media.
Six current RAID compliance levels have
been established:

1. Datais striped on multiple drives with
no error correction codes (ECC).

2. Data is duplicated on a second drive
for backup.

3. Data is interleaved across multiple
drives using ECC for single-bit error
correction.

4. Data is transferred to multiple drives
in parallel; one redundant drive is used
to store ECC information.

5. Blocks of data are transferred to indi-
vidual drives; one common drive
stores ECC information.

6. Blocks of data are transferred to indi-
vidual drives with ECC embedded;
no dedicated ECC drive is used.

RAID systems not only offer reliability
improvements, but can also increase per-
formance dramatically. For example, the
time required to download a 16MB com-
mercial segment from a single drive is
significantly longer than the time needed
for a RAID system, which could store the
same data across multiple disks. If four
disks were used in the array, a simulta-
neous 4MB download from each would
take only one-fourth as long (assuming
equivalent drives and adequate bus band-
width). To determine which RAID archi-
tecture would be best for your applica-
tion, consider the cost per megabyte of
user-available disk space, storage densi-
ty, transfer speed constraints and other
price/performance factors that a reputa-
ble manufacturer can provide.

In summary, let your application drive
the solution. Resist the temptation to
focus exclusively on reducing initial cap-
ital outlay when purchasing the system.
On the other hand, don’t be sold on a lot
of extra bells and whistles that you will
probably never need. The most valuable
resources may be your associates who
havealready traveled down a similar path.
Don't be shy about asking them what
works and what doesn't. You will not only
profit from their mistakes, but avoid mak-
ing some new ones of your own. a
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American Lightwave Systems brings
uncompromised digital video
quality to fiber frans-mission. The
DV6000™ is a universal 2.4 Gb/s per
second multichannel system for all
types of video plus telephony.
Sixteen baseband video, RF
scrambled video, multi-level QAM
signals in any combination, plus CD
quality baseband audios and 4.5
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information in vertical blanking
intervals is preserved. DS3/DS1
channels can be transported along
with every video and audio format.
The unequalled fransparency of the
DV6000 means that signal quality is
preserved throughout the digital
backbone, and AM fiber distribution
systems can be cesigned more cost
effecfively than with other digital
frans-mission aiternatives.

DV6000 offers unequalled
channel routing flexibility. Each
DV6000 channel can be dropped,
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Domestic and International Sales Offices also in California, Colorado, Connecticut, Georgia, lfinois, Massachusetts, Minnesota, Texas, Virginia, ! '
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X system with powerful drop/add/pass
capability

added or passed at each site.
Channel routing soffware
automatically fracks channel
assignments and protects against
routing confiicts. You can
implement local switching, fiber
redundancy and 1 x N channel
backup with standard DV6000
modules. Companion DVMS550
VSB/AM modulators provide the
ability o creale a complete,
compact headenc.

With DV6000, the future is real.



Technology News

Memory ramaclature

By Curtis Chan

Manufacturing companies designing
everything from multimedia graphics
cards to video file servers are pushing
memory technology to the limit. Current
and future broadcast, communications
and production systems are requiring
faster, higher density and higher through-
put solid-state storage requirements. Tra-
ditional stand-by (Dynamic) RAM is be-
ing nudged out in favor of newer applica-
tion-specific types (Specialty DRAM).
These new types of DRAM can be opti-
mized for speed, density and/or cost effi-
ciency. Although numerous types are
under development, only seven show any
current promise of making it into the
mass market within the next couple of
years. They are: Synchronous DRAM
(SDRAM), Enhanced DRAM (EDRAM),
Window RAM (WRAM), Synchronous-
Graphics RAM (SGRAM), Rambus DRAM
(RDRAM), Cache DRAM (CDRAM) and
Extended-Data-Out RAM (EDORAM or EDO).

SDRAM

SDRAM is basically an asynchronous
DRAM with an added clock plus burst
addressing capability. Although it will not
displace traditional DRAM or VRAM in
the near term, future prospects look good
for specific applications, such as graphic
accelerators. For instance, conventional
DRAM may be used for resolutions up to
800 x 600 at 16 bits/pixel. SDRAM is more
suitable for resolutions of up to 1,600 x
1,280 at up to 32 bits/pixel with VRAM
taking up the high-end applications.

These new types of
DRAM can be optimized
for speed, density and/

or cost efficiency.

SDRAM’s combination of high perfor-
mance and low cost will allow a new
generation of RISC-based systems using
SDRAM to replace current high-priced
workstations that use traditional SRAM

Chanis president of Chanand Associates, amarketing consultirﬁ
service for audio, broadcast and post-production, Fullerton, CA.
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cache and DRAM for main memory. As
market demands increase, SDRAM may
find itself in the enviable position of re-
placing DRAM. A side note is SROMs.
although still in the R&D stage, could
have enormeus speed benefits to any
device that requires fast access to stored
data. such as computer operating systems.
DVTRs, switchers and handheld devices.

EDRAM
EDRAM integrates a static memory buff-
er and cache contraller with a fast DRAM
to optimize timing. The benefit is the
replacement of primary DRAM and sec-
ondary RAM cache for computers, thus
saving valuable real estate, power and
cost while increasing system perfor-
mance. Computer niotherboards are not
the only applications for EDRAM. They
have also found a home in virtual reality
devices, graphics accelerators, multipro-
cessing DSPs, disk controllers and com-

munications processors.

WRAM and SGRAM

Other manufacturers are betting on
their own specialty memory for mid- to
high-end graphics applications. In theo-
ry, the SGRAM is a single-port device with
graphics features, such as block write
and write-per-bit. WRAM is a dual-port
device like VRAM, but has a sinaller serial
access memory, which translates to a
smaller die size, making it easier to test.
This makes it more cost effective to man-
ufacture compared 1o VRAM, but has a
performiance impact on some types of
applications, although it’s still applica-
ble for systems targeted at real-time vid-
eo. Atriple-port device alsa is targeted at
the communications industry. For broad-
band ATM types of communications, tri-
ple-port RAM is fast and cost-effective
because it can replace conventional FIFO
types of DRAM currently in use.

RDRAM
One of the most revolutionary ap-
proaches to the new order of specialty
memories is the RDRAM and the Ram-
Link DRAM. This architecture adds a spe-
cial controller cell to a standard DRAM
design. The high-speed dyte-wide paths

transfer addresses and data between the
DRAMs and the memory controller at

Current and future
systems are requiring
faster, higher density
and higher throughput

solid-state storage

requirements.

extremely high speeds. In operation, the
RDRAM removes the existing interface
that supplies up to 30MB/s from an ordi-
nary page-mode DRAM. What's left is the
DRAM core where all of the data is stored.
The core is then shifted to allow the
insertion of the new interface. One of the
major applications of these high through-
put devices will be in graphics systems
and accelerator cards.

CDRAM and EDO

CDRAM chips integrate a static-mem-
ory cache with a standard DRAM and
replace the traditional SRAM-DRAM 2-
tier architecture. The devices are avail-
able in 4Mbit and 16Mbit and include
3.3V operation. The most common
architecture will be the 256k x 16 version.

The last entrant to be discussed is EDO.
These chips improve upon the Jedec-
defined fast-page mode DRAM by remov-
ing some of the timing constraints to
allow for up to 40MHz of bandwidth. A
4Mbit EDO version may be out this year,
followed by a 16Mbit version next year.
Apparently, EDO has taken on a strong
following as well because some of the
largest memory players are now manu-
facturing it or heavily evaluating its use.

The next half decade will see a pletho-
ra of “specialty” DRAMs coming to the
market. System and product manufac-
turers are going to have a field day trying
to pick the right one for the right job. It's
possible that instead of risking every-
thing on one type, many companies will
use several types to minimize risk and
maximize technology and manufactur-
ing leverage. n



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 Details: 415-369-5111
Email info@abekas.com

Atlanta 404-451-0637 ’

Chicago 708-699-9400 YOU’LL NEED

Dallas 214-385-4544

Los Angeles 818-955-6446 SOMETHING TO WIPE
New York 516-939-8000

San Francisco 415-599-3078 UP THE DROOL.

Abekas

A Carlton Company
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Coming in
November

* Measuring Serial Digital
Signals:

Testing serial digital signals is
not easy. It requires sophisticat-
ed test equipment and an under-
standing of the test results. Learn
how to test serial digital video
signals for integrity with this first-
level tutorial.

* Testing Fiber Systems:

From fiber splicing to data er-
ror rates, using and testing fiber
requires a whole new set of skills.
This tutorial on testing in-house
fiber systems will provide an im-
portant base of instruction for
video engineers first encounter-
ing fiber in their facilities.

Preview

* Maintaining Digital Systems:

Engineers are still the only way a
facility can know if their equipment
is performing properly. So a review
of the types of test equipment need-
ed to test modern broadcast equip-
ment is in order.

¢ Maintaining Power Tubes:
Transmitter tubes for radio and
TV transmitters are some of the
most expensive components in a
facility. Proper maintenance of
these devices can mean the differ-
ence of cents per operating hour —
or dollars per operating hour. Now
that many stations are operating
with smaller staffs, the key to max-
imum return on investment is pre-
ventive maintenance. Check out the
tips on obtaining maximum tube life.

¢ Standards Converters with
Buyer’s Guide Update:

This is the latest buyer's guide
update. It comes complete with a
tutorial on the latest technology
inside standards converters.

* Getting the Most from Your
Battery:

In this tutorial the author dis-
cusses the chemistry of batter-
ies and how they can be extend-
ed by careful charging methods.
Review how battery life is charg-
er dependent and how the wrong
charging procedure can greatly
reduce the amp-hour capability
of even a relatively new battery.

OuRr REPUTATION SPEAKS FOR ITSELF. ..
1994 BROADCAST EQUIPMENT SURVEY

FM TRANSMITTERS

RECOMMENDED
85.71%
33.33%

100.00%
72.73%
28.57%
42.86%

Buy AGAIN
85.71%
66.67%

100.00%
72.73%
28.57%
28.57%

% OF TOTAL REPLIES
B.E. 17.95%
COLLINS 7.69%

Continental 28.21%
HARRIS 28.21%
RCA 8.97%
OTHER 8.97%

Printed with permission of Taurus Publishing

P.O. BOX 270879 DALLAS, TEXAS 75227-0879 214-381-7161 TELEX 73-398 FAX 214-381-4949
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OUR NEW LOW-LIGHT
CAMERAS ARE OUR
VIOST SENSITIVE VET

.
v o
i \
Introducing the JUG 1.5 Lux KY-278
and 2 Lux KY-19 Cameras.
Get your paws on the newest breed of and Full Auto Shooting provide easy operation. and contin-
low-light shooters - JV('s KY-27B 2/3" uous shooting in a wide range of field applications.

PROFESSIONAL  3-CCD and KY-1912" 3-CCD video cameras. But there are high-performance upgrades that belong only

These super-sensitive cameras have evolved by anticipating to the KY-27B. Like 2/3" CCD's. which deliver higher
the ever-changing demands of the toughest video profession- sensitivity. and dramatically reduced vertical smear -
als. As astarting point. we utilized the technology of the all for just a tad more than the affordably priced KY-19.
renowned KY-27. and sharply improved several of its keyv
features. For instance. a unique CCD pixel readout svstem
enables the KY-27B to sheot in light as low as 1.5 Lux. and
the KY-19 as low as 2 Lux. Also
achieved are 750 lines of horizontal
resolution. and a 62dB signal-to-noise
ratio. The addition of new field
production accessories like a Triax
System permits operation up to 5.000
feet. Plus automatic features such as
JV('s enhanced ALC. Extended
Electronic Iris. Full-Time Auto White

We realize different people have different needs, as well
as budgets. And what better way of satisfving both. than
by offering vou a choice of two superb
cameras. At JVC. we don't just meet
vour needs...we anticipate them.

For more information on the KY-27B
and KY-19 cameras. or for the name
of vour nearest JVC dealer. please call

1-800-JVC-5825.
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You can hold rapidly changing technology by
the tail and not get bitten.

¢ “Contract Engineering:
A Manager’s Guide”

¢ “Managing Technical
Resources with Computers”

¢ “Cable/Telco/Broadcasting:
Convergence or Confusion?” ...... 36

e “14th Annual Salary Survey”

e “CameralLenses”

* “New Recording Media:
Optical and Magnetic”

* “Moving to Server-Based
Production”

Photo Courtesy Optical Disc Corporation







For more information call: 1-800-528-8601 (Upon request enter product code 041 One Panasonic Way Secaucus NJ 37094
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1994 Matsushita Etectiic Corporation of Anterica

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 fargest telecaster, uses D-3 for 80%
of its production and 100% of on-air playback. USA Networks
utilizes digital M.AR.C. systems for automated playback of
all on-air programming and commercials. ESPN deploys D-3
VTRs for time zone delay of its international programming.
At the local level, stations fike 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 in a composite environment can
actually reducethe quality of pictures.y 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, widescreen television
and HDTV.

For today and tomorrow, whether your business interests
are near or worldwide, D-3 is the first choice in composite

digital video. From Panasonic. First in Digital Video.

Panasonic S
Broadcast & Television Systems Company W

' Atlanta 19%
the 1996 Olympic Games. xL ::lmolucoe)

The Official Broadcast Equipment of




The Bottom Line

One effect of modern broad-
castequipment’s high
reliability is a reduction in
the need for constant engi-
neering attention to keep a
station on the air. Many
stations have therefore
elected to obtain their
technical support on a more
a la carte basis, using
contractors rather than staff
engineers. The process
followed when implementing
this change can greatly affect
a station’s resulting opera-
tions and profitability — for
better or worse.

3

Photos by Ben Weiss.

guide

By Terry Baun

There was a time when every station
had an engineer, and that engineer had
an extremely broad-based job descrip-
tion. It included everything from specify-
ing, building, and maintaining all the sta-
tion technical gear, to servicing the phone
system, computer network, and electri-
cal/HVAC, to some occasional locksmith-
ing and plumbing tasks, and even to
changing the lightbulbs in the hallway.

That time is history. Today, many radio
stations (and an increasing number of TV
stations) choose not to employ a full-
time engineer. The duties formerly han-
dled by that employee are now distribut-
ed among other staffers and outside con-
tractors. Driven by the necessity to main-
tain earnings performance in an increas-
ingly competitive commercial environ-
ment, many broadcast managers have
embraced the business principle known
as outsourcing.

Outsourcing need not be a bad thing for
either broadcast managers or engineers.
It is simply a new kind of business rela-
tionship that may better suit the technol-
ogies and economies of broadcasting in
the 90s. It allows managers to purchase
only the level of services they feel are
essential, and supports a broadcast con-
tract engineering profession that is effi-
cient at providing specific kinds of tech-
nical support to a wide range of client
stations. Thus both sides can benefit.

Anewmanagement/engineering
relationship
The station manager who pursues out-
sourcing by hiring contract technical help

Baun is president, Criterion Broadcast Services, a contract engi-
neering/technical support company in Milwaukee, W1, and vice
president of the Society of Broadcast Engineers. Respond via the
BE FAXback line at 913-967-1905.
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Contract
engineering:
A manager’s

Replacing a staff engineer with a
contractorrequires some adjustment.

faces a number of issues, perhaps most
important of which is the need for a
change in attitude about the engineering
functions of the station. No longer can
engineering be a “catchall” for the repair
and maintenance of every physical item
at the station. Rather, only broadcast-
related maintenance and repair will be
performed by a contracted specialist.
Other technical support functions of the
station may be divided among other pro-
fessionals, many of whom may also be
outside contractors. For managers ac-
customed to assigning all those tasks to
a single paid staff member, this will be a
radical change.

Many broadcast
managers have
embraced the business
principle known as
outsourcing.

Moreover, because these support pro-
fessionals will be called upon as needed,
management and staff must also be pre-
pared for a time lag between the support
requests and the service delivery. For off-
the-air situations, this is a critical ele-
ment. The manager and service provider
must have a clear understanding of ex-
pectations on typical emergency re-
sponse times.

The positive side of this cost/benefit
analysis will be seen in the trade-off be-
tween the money paid in salary and ben-
efits to a full-time employee expected to
handle a wide range of support functions
vs. hiring non-employee specialists to fix
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FROM CLEAR-COM INTERCCM SYSTEMS

© 1994 Clear-Cam Intercom Systems.
Matrix Plus Il is a trademark of Clear-Com.

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 I
intercom system is the
new industry
standard for high- 7 Daa masa @ @e e
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performance intercoms. R

With a wide variety of

Prefer Push-Buttons? Choose the new ICS-2102
Master Station

stations, interfaces and
accesories, the Matrix Plus Il makes all of your communications
easy and froublefree.

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 party-line intercoms. And it comes
with the highest level of service and
support in the industry.

From two to one-hundred stations, there is a

Matrix Plus Il system that will fit your needs and your budget.
Want all the details? Call us at 510-527-6666.

Domestic Sales: Clear-Com Irtercom Systems Export Division: Clear-Com International
945 Camelia Street, Berkeley, CA 94710. PO Box 302, Walnut Creek, CA 94597,
Tel: {510) 5276666, Fax: (510 5276099 Tl {510) 932:8134, Fax (510} 9322171
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specific problems as they arise. Manag-
ers should dust off their crystal balls to
predict how muchtechnical support their
stations will require. Factors, such as the
age and condition of the studio and trans-
mitter equipment, the talent currently
available among staff for minor technical
tasks (equipment cleaning, filter chang-
es, etc.) and the station’s competitive

Management must be
prepared for a time lag
between support
requests and service
delivery.

situation in the marketplace will all play
a part in estimating the depth of techni-
cal support required. In essence, this
places some of the facility’s engineering
analysis squarely on the shoulders of
station management, who will make the
decisions about when and whom to call
for technical support as circumstances
dictate.

Although today’s broadcast equipment
is reliable and designed to operate with a
minimum of maintenance, savvy broad-
casters know that this does not render
maintenance unnecessary. Transmitters,
in particular, must have periodic checks
of parameters, timely tube changes and
touch-up tuning if the station is to oper-
ate reliably and at maximum efficiency.
Many stations can continue to operate
without a cart machine or two, or even
without a main studio console. However,
it is the rare station that can suffer the
loss of a main transmitter without a con-
comitant rise in the blood pressure of the
program director and the general manag-
er. Situations like that require reliable
and professional technical support from
an outside contractor.

Questions to ask
before negotiating a contract
Once the decision to outsource engi-
neering support is made, the next step is
to determine just how much will be re-
quired. Managers should consider the
following factors:

e How much technical support could be
supplied by existing employees?

Most stations have a production per-
son who is quite capable of cleaning tape
heads and rollers, replacing lamps in
consoles and source machines, and per-
haps even swapping modules in consoles.
As a first line of technical support, this
person is invaluable. Another important
area is setup and operation of remote
broadcasts. Many contract engineers
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prefer not to handle these, but will usual-
ly agree to help train staff people to set
up RPU and remote audio equipment.
DJs, salespeople and promotion direc-
tors will probably have to get used to
setting up remotes themselves.

o Will you require chief operator services?

Many contract engineering firms will
not take on the official FCC responsibili-
ties of the designated chief operator

+ ’,l "’. N
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Duopolies and other consolidations can keep a
contract engineer busier for more hours at each
client’s facility.

(DCO). Find out if the contractor will
work with an employee designated as the
DCO to get him/her up to speed on the
regulatory requirements of that position.
Remember that according to current FCC
rules, the DCO of an AM directional sta-
tion or an AM non-DA operating at more
than 10kW, or a TV station, must be an
employee, not a contractor. Many con-
tract engineers will not wish to jeopar-
dize their IRS independent-contractor
status by accepting part-time employ-
ment in such a situation. Nevertheless,
there is nothing prohibiting an indepen-
dent contractor from performing mainte-
nance and repair work so long as it is
understood that the DCO is the responsi-
ble party designated by the station lic-
ensee.

o What is the age and condition of your
technical facility?

Even the best equipment will experi-
ence anincreased failure rate as the years
go by. Consoles, frequently in use around
the clock, are particularly prone to con-
tact/switch problems, which are difficult

to work around. If you are still using mag-
netic tape as your primary source, cart
machine downtime also becomes a criti-
cal issue for programming and sales.

e How much backup capability do you
have?

Stations that have spent money to pro-
vide backup equipment will now begin to
realize an additional benefit from those
purchases, because properly trained staff
members can often work around prob-
lems until the next scheduled mainte-
nance visit. This also reduces the need
for those expensive 2:00 a.m. calls to
your contract engineer, many of whom
charge a premium for demand services
overnight or on weekends.

o What kind of technical reliability is man-
dated by your competitive situation?
Every station experiences technical dif-
ficulties at some time, but broadcast
management must decide how much is
tolerable. A typical uptime figure for a
well-maintained and well-equipped sta-
tion should be 99.9%, which still means
approximately 10 hours per year off the
air. Getting that last 0.1% of reliability
might cost more in service fees and equip-
ment expense than can be justified.

* How conversant are you with FCC rules?

Among the duties of most chief engi-
neers is updating station management
about FCC rules and assisting in mainte-
nance of the pubilic file. Contract techni-
cal support services may not provide
this level of assistance. If this is impor-
tant to you, be sure to include it in your
negotiation list.

¢ How comfortable will you be with out-
sourcing the other mechanical/telecom-
munications systems at your station?

Even the best
equipment will
experience an
increased failure
rate as the
years go by.

Remember, technical support for your
HVAC, telephone, office computer or
voicemail/PA systems may not necessar-
ily be among the duties your contract
engineer provides. It is best to get those
responsibilities clearly defined from the
start. You may prefer that your contract
engineer serves as a resource center and
provides names of other qualified sup-
port professionals for those systems, or
you may wish to retain that responsibili-
ty yourself.



e Who will purchase parts and supplies?

Many contract engineering services do
not sell parts, but will place orders on
behalf of clients, either using existing
client accounts or purchasing parts di-
rectly and requesting out-of-pocket reim-
bursement. Other contractors may
choose to sell parts and supplies to their
clients, usually adding a markup in the
process. In any case, be sure that there is
a clear understanding about purchase
authority and payment procedures.

On a related issue, one additional ad-
vantage of outsourcing is the reduction
or elimination of expenditures for station
tools and test equipment, because con-
tract engineers normally supply them
while working at your facility.

* Do you have corporate reporting respon-
sibilities that need to be handled by your
engineering services provider?

Ifyour corporate office demands month-
ly technical reports from its stations, you
may want to be sure that your service
provider will perform that task for you.
Managers may also wish to request prep-
aration of capital and operating budgets
as part of the services to be contracted
for. Some contractors will provide an hour
or two of off-premises office time for this

To avoid major failures occurring when no
technical staff is on site, the contract engineer
must watch for troublesoine trends at each visut.

purpose each month, but it is best to
have a clear understanding of this right
from the start.

You're ready to talk

Once a station has decided upon the
level of technical support it will need, it is
time to actually sit down and talk with
prospective technical support provid-
ers. Finding a competent contract engi-
neering firm should be much like secur-
ing any other professional service. Ask

Finding a competent
contract engineering
firm should be much
like securing any other
professional service.

your business associates for recommen-
dations, check with other stations in the
market, and check with former engineer-
ing employees for leads. Contract engi-
neers are often sustaining members of
state broadcast associations, so check
with yours.

Most engineering services contracts
contain business confidentiality clauses,
and responsible engineers know they are
to be respected. So there need not be
undue concern about engineers working

For 35 years,video professionals all over
the world have put their reputation
on the line by choosing Grass Valley systems.
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for multiple stations in the same market.
Engineering is engineering, whatever the
competitive situation. The objective is to
have a clean and reliable technical facility.

Working as an

Many managers are inclined to hire a
former full-time employee as a contrac-
tor. This may offer a quick and easy con-
clusion to the selection process, but it
often leads to misunderstandings and
conflict because expectations formed by
the old employer-employee relationship
are difficult to change. Working as an
independent service provider is differ-
ent from working as an employee. To the
extent those lines are blurred, difficulties
are sure to result. Proceed with caution.

Questions to ask
when negotiating a contract
Once a manager has located a prospec-
tive contract engineering firm, the next

Taking pride in the quality of the air signal is an
attitude that contractors should adopt for every
station they service.

step is to ascertain whether that firm has
the technical and financial resources to

supply the services you require. Among
the preliminary information you should
be seeking are the following:

e Ask for a rate card and client list.
These are sales tools that any profes-
sional company should be eager to provide.

e Ask about professional credentials (FCC
licenses, SBE certification).

If you are unsure of credentials, ask to
see a résumé and be prepared to make a
few phone calls.

* Ask about quantity and quality of test
equipment and tools.

One sign of a thriving contract engi-
neering company is its ability to invest in
high-quality test equipment and supplies.
Be sure that the firm has all equipment
needed to perform a full audio proof of
performance, and access to specialized
tools, such as an RF spectrum analyzer
and wattmeter.

e Ask about 24-hour support and backup
policy.

Will emergency service be available 24
hours/365 days per year? Will backup
support be available in case of illness or
vacation?

At Grass Valley, we're keenly aware of the fact that you put
your reputation on the line every day—whether it’s the quality
of 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.

And that’s why today, one call to Grass Valley can put
you in touch with people who can help you—no matter what
you're looking for in the world of video. Everything from pro-
duction switchers and digital effects systems to open-platform
graphics tools and editors to routing, control, and systemiza-
tion solutions. And, of course, the world’s leading fiber-optic
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* Ask how the service provider intends to
deal with parts and supply purchases.

Will there be a set limit for out-of-pocket
purchases each month?

provided.

¢ Ask about the firm’s policy on travel time

hours or on weekends.

Will it cost the station more if your
transmitter goes down at 2 a.m. rather
than 2 p.m.?

How services are billed

Most contract engineers operate on a n

billable hours basis. Because there is a P
finite number of hours in a month, there
is a limit on the services that one person
can provide. If you have determined that
your station requires five hours of techni-
cal support time per week, be certain
that the service provider is capable of
providing that time. Contract engineers
provide services to several stations, each

with its own unique maintenance require-  tends to perpetuate an employer/employ-
ments, so it usually will be impossible for ee type of relationship instead of the
a service provider to maintain a consis- more realistic one of an outside service

tent schedule week-to-week at any sta-
tion. It is not unreasonable, however, to
request a detailed time log each month
as part of the billing process, so that both
you and the contractor have a clear

provider.

record of the number of service hours

You may also find some companies will-
ing to offer you aflat fee service contract,
wherein they will handle all your techni-
cal requirements for a fixed sum each
and demand services during overnight month. This arrangement is attractive to
contract engineers just launching a busi-
ness, becauseit guarantees acertain cash
flow each month. The downside is that it

a fnr 1512

A third type of service offering is a
hybrid of the two plans previously men- sense of both parties involved.
tioned. It is essentially a guarantee of x
hours of services at a flat cost of x dollars

go wrong.

all your concerns are addressed.

The decision to outsource broadcast
technical support functions is like any
other business decision — it should be
made only after careful consideration of
alternatives and a thorough review of
proposals. It does fundamentally change
the way in which management and engi-
neering work together, however. Wheth-
er that change is for better or worse will
depend on the wisdom and business

per month, with any additional hours
required often billed at a discounted rate
or applied to the next month’s billable
hours if requested. This allows both par-
ties the advantage of a predictable
amount of expense or cash flow. It also
provides a law-of-averages cushion for
those months when everything seems to

No matter how the services are billed, a
written contract should be employed
when hiring a contract engineering com-
pany. The Society of Broadcast Engineers
(SBE) has provided a sample contract to
its members that has proven suitable for
most situations. Like any contract, you
should read it carefully to be certain that

line from which to choose.~

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-
self how the products we offer are, more than likely, just what
you've been looking for.
Grass Valley. The best
choice you can make. Grassvalley
ATEKTRONIX COMPANY
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A bausic tenet of good man-
agement is feedback. The
right kind of feedback lets
employees know if their
efforts are achieving the
desired results. Fortunately,
the nature of a broadcast
operation allows the quality
of its end-product to be
observed in tangible and
measurable ways. Attaching
a computer database to this
observation process can
greatly enhance its accuracy
and comprehensiveness,
without necessarily adding
much complexity or labor
intensity.
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By George Krug

7

our facility probably already has a daily
discrepancy report of some kind. Al-
though this report gives a handy snap-
shot of the problems that occurred on a
given day, it doesn't give the reader the
long-term “big picture.” You may have a
gut feeling for the type and volume of
problems that have been occurring, but
long-term trends can only be accurately
evaluated by methodically tracking per-
formance statistics.

A database can help staff and manage-
ment alike see beyond the daily discrep-
ancy report. By compiling the right data,
and using that information to generate
regular performance reports, manage-
ment gains a powerful tool. The report
can be used to build team spirit, reward

Krug is director of technical operations at Lifetime Television,
Astoria, NY. Respond via the BE FAXback line at 913-967-1905.

A simple, user-friendly screen makes data entry chores easier,
and improves the likelihood that they will be done in a timely and
accurate fashion.

Managing
technical
resources with
computers

Proper use of computers can help chart your
operation’s course for success.

individual accomplishment, justify a bud-
get, fine-tune procedures and ensure that
everyone learns from everyone’s mis-
takes.

Planning your database

The first step is planning. The best way
to develop a database is to begin by
turning your computer off. As with any
project, decide what your goals are first,
then let those goals guide you in deciding
what aspect(s) of performance you want
to measure. For example, you may want
to track the number of discrepancies
caused by operator error, or you may
prefer to log and document equipment
failures, network interruptions and other
facility problems. Keeping the categories
to a salient few will prevent overwhelm-
ing the reader at report time. It also will
help get the important points across.
Categories can be fine-
tuned as required by your
facility’s configuration
and the number of dis-
crepancies that occur.

Quantifying events re-
quires you to make some
more decisions: Do you
want to show a simple
count of equipment fail-
ures, head clogs and op-
erator errors, or do you
want to show the amount
of downtime due to each
kind of event? If you use a
downtime approach, do
you want to show the
quantity of downtime in
minutes, or express it in
percentage terms? Other
considerations: Which

perspective best express-
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es the intended message? Will one depic-
tion reflect better on your operation (or
you) than another?

Although a written summary may suf-
fice on its own, the impact of a visual
representation, such as graphs and
charts, cannot be overstated. Even if your
readers don’t have the patience or time
to read through the text of a written sum-
mary, they will likely give a graph or chart
at least a glance.

Before forging ahead, solicit the
thoughts of staff and supervisors to en-
sure that the items tracked, the trends
illustrated, and the graphs you plan on
using, will be meaningful. Ask yourself
and your potential readers whether the
information tracked will serve as a guide
to better performance, or will these lists
of numbers amount to little more than
interesting trivia? Also consider the soft-
ware you'll use. It will have an impact on
both the structure of the database and
the kind of reports you can generate.
Time invested in planning could save you
a false start and unnecessary expense.

A database can help
staff and management
alike see beyond the
daily discrepancy
report.

On the subject of software, chances are
you already have a spreadsheet and/or
database that will allow you to compile
the data, create some custom (but sim-
ple) reports, and use the data to create
graphs and charts to helpindicate trends.
The latest versions of these programs
make it easy for even the casual comput-
er user to put a tracking system together,
so the average engineer will have little
difficulty with this phase of the project.

A key factor in creating and using such
a database is to make the entire process,
from entry to reporting, as easy and
streamlined as possible. The steps need-
ed to keep the information flowing should
be integrated into daily procedures so
that keeping the database up to date
becomes second nature. Some database
experience can be a big help here, espe-
cially when it comes to creating a user-
friendly entry screen that can reduce the
required number of keystrokes and speed
the data-entry process. Daily data entry
also means that up-to-the-minute infor-
mation is available at virtually all times.

If data entry is handled by administra-
tive staff, it may be helpful to offer some
guidance from operations staff to verify
proper categorization, terminology and
abbreviations. This uniformity is essen-
tial to maintaining database integrity, and
will ease report generation later on.

Turning data into knowledge

When producing reports, it is helpful to
include analytical text as a guide for the
accompanying graphs. Although graphs
should be relatively self-explanatory, sim-
ple statistics are subject to interpreta-
tion. The analysis helps to put the chart-
ed figures into perspective, and high-
lights events and factors that cannot be
shown graphically. All errors are not cre-
ated equal, and the character of the mis-
takes, contributing factors, and unusual
circumstances, all merit some mention.
Resulting changes in procedures should
also be noted and reinforced in the ana-

lytical text.

The process of writing this analysis can
be enlightening to the author(s), as well.
Sifting through the statistics, digesting
the facts and reviewing the measures
that were taken forces the manager to
revisit the reasons behind the failures
(and successes) before sharing that in-
formation with his or her readers. It’s a
good time to ask yourself: “Have 1 done
all that I can to ensure that this doesn’t
(or does) happen again?”

Figure 1 is an example of using bar and
line graphs to show the quantity of oper-
ator errors that occurred during the most

The Story 0f Our
BNG Gonnectors Has A Very
Predictable [73<] Ending.
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recent reporting period. Comparing this
data for the 12 preceding months pro-
vides a good point of reference. To help
smooth out the inevitable highs and lows,
and to help the reader look beyond an
anomalistically good or bad month, a
“trend line” is overlaid that plots a rolling
12-month average.

The right kind of
feedback about your
mistakes can move you
to change.

Figure 2 reveals which kinds of discrep-
ancies occurred most frequently relative
to others. Such a chart can help identify
consistently problematic areas. The writ-
ten analysis that accompanies this graph
should explain what factors contributed
to the number of errors and list what the
errors were.

Consider carefully how personnel mat-
ters are dealt with in these reports. To
avoid turning the report into a blame
sheet, you may want to exclude individu-
al names in generally circulated reports.
On the other hand, using the report as a
vehicle for occasional kudos to staff mem-
bers who have performed exceptionally
well can help reinforce the reporting pro-
cess as a positive experience. Managers

seldom get the chance to give an employ-
ee a public pat-on-the-back.

A multipurpose tool

Although the monthly graphs and
analyses show how an operation is
performing as a whole, the same
database can provide empirical
data on how each operator, proce-
dure, system and piece of gear is
performing.

For example, while a database
won't tell you that VTR-5 needs to
be rebuilt, it will show you that head
clogs and other playback woes are
trending upward throughout the facil-
ity,and that VTR-5 was indicated in more
than half the instances. Such information
can help gauge the effectiveness of main-
tenance cycles and procedures.

The database can also provide valuable
support to managers at performance re-
view time. The type and number of errors
a technician makes during a review peri-
od can be quickly and easily summa-
rized, giving a ready indication of the
person’s strengths and weaknesses.
When compared with data from previous
performance reviews, the manager can
quickly see if there have been significant
changes in the person’s work from year
to year (or day to day).

Comparing that person’s record to his/
her co-workers ensures that you are mea-
suring everyone’s performance with the
same yardstick. This avoids the use of
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Figure 2. A pie chart shows at a glance what
area is causing the most discrepancies.

gut feelings and general impressions,
which can be unreliable guides. Never-
theless, this data must be applied with
care, and should be viewed in the context
of other, less empirical factors involved,
such as team spirit and general work
habits. Don’t expect to be able to create
an instant review with a few keystrokes.

This kind of feedback can be an effec-
tive motivational tool. To best take ad-
vantage of such properties, use a bal-
anced approach that is part carrot and
part stick in your written analysis. Draw
attention to the items that take priority. If
performance has been good, call it good.
If an inordinate number of discrepancies
have occurred in any area, use the report
torelay expectations of improvement and
long-term goals. For a staff to buy into
and benefit from the program, getting
feedback should be a positive experi-
ence, but not necessarily a painless one.

Virtually everyone wants to do a good
job. The right kind of feedback about
your mistakes can move you to change.
Feedback about your successes pro-
motes confidence in your ability to
achieve. It's the manager’s job to let staff
members know if they are meeting ex-
pectations. It's also management’s job
to know if the measures taken and the
changes made have been effective. A
mechanism for tracking and reporting
performance lets everyone know where
they stand. ]

= For more information on facility
management software, circle
(304) on Reply Card. See also

“Business Automnation,” “Comput-

ers & Peripherals" and "Engineer-
ing Software,” p. 71 of the BE

Figure 1. Bar graph shows each month's performance, while trend line shows a running 12-month
average. In this example, despite the peaks that occurred in February, March and April, the trend
line shows that the average number of errors is moving downward.

Buyers Guide.
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Believe it or not,

this is exactly what
your viewers have

been asking for. -

The Philips GCR Waveform The Philips GCR Spectrum

Its bere, it's operable, and its time to turn it an. The GCR <ignal, developed by Philips, endorsed by CBS, PBS and the NAB,

and referred 10 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 only from Magnavox iz 1995, the time to send it is
notw. Depending on the equipment you have, it may only involve installing a new chip or simply flipping a switch. So dou't be

left with a broadcast that sends your viewers the wrong signal. Call 1-800-221-5649 today to recaive a free GCR videotape
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The techno-envy that has
telecommunications giants
poised to pick each other’s
pockets will undoubtedly
affect broadcasters’ future.
Yet the changes ahead may
be simply turns in the
broadcasters’ road, not the
end of it. TV networks and
stations exclusively
possess Rey assets that are
more valuable than any
distribution system. Properly
leveraging these strengths
in the multichannel
environment ahead may
bring broadcasters
unexpected new prosperity.

Broadcast Engineering October 1994

By Michael Feazel

The question no longer is whether the
“Baby Bells” will enter the TV business,
or whether cable will enter telephony.
The only unresolved issues remaining
are: 1) When? 2) Who will benefit the
most? and 3) What will the role for broad-
casters be in a digital, wired world? What-
ever the answers, the eventual result will
create the bulk of the information super-
highway.

Some hard data pertaining to these
questions is already in. For example, the
“when” answer is “almost immediately.”
The courts, Congress and the FCC are in
a heated 3-way race to see who can open
the doors to competition fastest. U.S. Dis-
trict Courts in Seattle, WA, and Alexan-
dria, VA, have said that telcos in their
jurisdictions can enter the cable busi-
ness almost without restriction. The U.S.
Appeals Court recently ruled that telcos
don’t even need a local cable franchise.

Meanwhile, Congress is finalizing work
on legislation that, if passed, would re-
move virtually all restrictions against tel-
cos and cable getting into each other’s
business. The FCC has begun approving
telco applications for commercial video
dial tone (VDT) systems, which have all
of the video aspects of cable systems,
plus interactivity and other new bells
and whistles.

Cable companies are starting to oper-
ate their own competitors to local tele-
phone companies, such as Teleport Com-
munications Group, which provides al-
ternative access to long distance lines.
Cable operators are also obtaining FCC
licenses for new services, such as person-
al cornmunications services (PCS), and

Feazelis senior editor of Television Digest and associate man-
aging editor of Communications Daily. Respond via the BE
FAXback line at 913-967-1905.

Cable/telco/
broadcasting:

Convergence
or confusion?

Where will broadcasters be when the dust settles?

they are well ahead of the telcos in pro-
viding broadband transport of high-
speed data, including access to the Inter-
net and commercial on-line services.

Competitive strategies

It's immediately clear why each indus-
try wants into the other’s business. Tele-
phone companies see an opportunity to
pry away a major chunk of cable’s $20
billion annual revenue.

But the telephone companies may have
even more to lose than cable, assuming
that the telco entrance into the TV busi-
ness leaves the door open for cable com-
panies expanding into telephony. Cable
operators hope to tap into the estimated
$150 billion of revenue that telephone
companies and other providers of tele-
communications services generate yearly.

Both the telephone companies and ca-
ble are hoping that the convergence of
their industries will allow them to tap
third parties’ markets, as well. For exam-
ple, socalled full-service networks that
combine video with interactivity and data
services could give service providers
access to the $160 billion annual market
in catalog retail sales and financial ser-
vices, or to the $35 billion market for
other information services, or to the $28
billion entertainment market (movies and
video rentals).

Building the highway

The total size of the market for con-
verged telephony and cable depends on
how the information superhighway
evolves. The basics are relatively simple
to describe, although far less so to imple-
ment. They include a broadband, 2-way
connection from every household to a
central video/telephony switch and vid-
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eo server. The fiber and coaxial networks
already being built by both telcos and
cable generally are fully capable of serv-
ing as the pipeline for the broadband
digital datastreams.

The hard part may be figur-
ing out what to do with the
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formation superhighway. Virtually all of
its major elements have been developed
and are already in test, or in actual use.

The most challenging technology in-
volves broadband digital switches and

superhighway once it’s built,
and more importantly, how to
generate enough revenue to
support the hundreds of bil-
lions of dollars invested in it.
Most lists of likely uses for the
highway are relatively short:
video-on-demand (VOD — like
having a video rental store in
your set-top box), much-im-
proved catalog-like home
shopping, Internet-like infor-
mation services at high
speeds, at-home banking, and
the ability to play complexand
visually exciting video games
in direct competition with oth-
ers elsewhere in the world.
Beyond that, most video vi-

The Hewlett-Packard video server system is currently in use at a number
of cable and telco VOD tests.

Time-Warner and Pacific Telesis tests.
Challenge video servers from Silicon
Graphics are on-line for other tests in
Orlando. IBM has developed a massively
parallel processing platform called POW-
ER SP-2, as well as a separate
system now under test that is
based on an IBM System 390
mainframe. Another joint ef-
fort is under way between Th-
omson Consumer Electronics
and Sun Microsystems. On the
software side, Microsoft has
released its Tiger video serv-
er software, while Oracle is
making video-server software
for several current test
projects. (See “Disk-Based Vid-
eo Storage,” June 1994.)
Making the in-home decod-
er boxes is somewhat easier
because these are much sim-
pler computers, although
most have at least the com-
puting capacity of a 486-class
computer. The challenge in

sionaries just say that it’s im-
possible to predict what will be the “kill-
er application,” but they’re convinced
that if they build it, we will come.

Even though Time-Warner Cable’s full-
service network tests in Orlando, FL, have
been delayed for several months because
of technical glitches, hardware issues
aren't likely to significantly delay the in-
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digital video servers, which will be locat-
ed at the telco central office or cable
head-end. Both are essentially large, spe-
cialized computers, though the video
server will add massive tapeless digital
storage capacity. Among the manufac-
turers are many familiar names. Hewlett-
Packard’s video server is being used in

this area is making the units
cheaply enough to justify their installa-
tion in millions of homes by service pro-
viders. The manufacturers in the decod-
er market comprise another familiar lita-
ny: Scientific-Atlanta is building set-top
boxes for US West’s Omaha trial and Time
Warner’s Orlando network. Philips is
making set-top decoders for Bell Atlan-
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tic’s full-service network trials in subur- Yet the telcos’ vaunted lead in switch- video. TCI and its partners estimated

ban Washington, DC. General Instrument,  ing may be somewhat overblown. TCI's that, in their United Kingdom cable sys-
whose set-top converters have a major CEO John Malone recently estimated that  tems, networks that combine voice with
share of the cable market, is launchingits  about 40% of current telephone custom- video cost only 18% more than video-
2200 family of interactive digital convert- ers don’t have access to even the most only, and generated 40% incremental rev-
ers late this year. Zenith offers its Multi-  rudimentary digital switches. Cable firms  enue. Voice-only networks may have to
media-1 set-top box, and Pioneer is up-  believe that it's relatively easy to buy be substantially rebuilt to carry video.

grading its set-top units for 2-way digital  digital switches that will plug into their Cable companies also have decades
capability. Other players include Korean  existing fiber networks. Instead, they cite  more experience than the telcos in pro-
manufacturer Goldstar and Apple Com- regulatory obstacles, such as those bar-  ducing, selecting and marketing TV pro-
puter (using a modified Macintosh for a  ring them from competing with the Baby  gramming. It’s unclear whether that’s
decoder). Meanwhile, the ubiquitous Bells in many states. more important than experience with
Microsoft is said to be spending $100 Cable companies are far ahead of the billing and maintaining reliability. Of
million a year on telco-cable convergence  telcosin installing broadband fiber. While  course, people with each skill are rela-
development. Its full-service network telcos were bragging that they had in- tively easy to hire away from competi-
project, code-named Parrot, is based on  stalled long-range fiber land lines con- tors, so human resource issues alone are

elements of Windows NT software. necting most cities around the country, not likely to determine which industry is
the cable companies, unfettered by state  most successful.
A rocky road ahead Public Utility Commissions, proceeded
The telco and cable industries both to extend fiber deep into their networks High stakes

have a long way to go before they can be  within individual cities. Getting fiber as Regardless of relative strengths and
fully competitive with each other. For close as possible to the end-user is criti- weaknesses, telephone companies have
example, cable companies are clearly cal to providing wide-bandwidth servic- already announced plans to spend an
inexperienced with high-speed digital es, as well as the requisite reliability for ~ estimated $75 billion on a variety of vid-
switches and computerized video serv- digital telecommunications/video net- eo projects, ranging from buying cable
ers. Less obviously, they also lack telcos’  works. Fiber connecting different mar- companies to building their own full-ser-
facility to bill millions of customers for kets is far less important in this regard. vice networks in dozens of cities.

tens or hundreds of millions of individual ~ Because such installation is the toughest Cable companies, working under the
transactions. On the marketing side, the part of the job, cable companies appear umbrella of CableLabs, have issued a
cable industry also falls far short of tel- to have a major edge in existing wide- request for proposals for a reported $2
cos’ reputation for reliability, customer bandwidth infrastructure. billion worth of equipment designed to
service and good value. Telcos also have One of cable’s biggest advantages is add telephone capabilities to cable net-
the edge on access to a seemingly unlim-  that it may be much less expensive to  works.

ited pool of capital needed to establish upgrade video networks for telephony The networks being planned by telcos
new networks. than it is to upgrade voice networks to and cable look quite similar. Bell Atlan-
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tic’s hybrid fiber/coaxial network, for ex-
ample, closely mirrors the hybrid cable
structure that emerged in the cable in-
dustry after the discovery that taking
fiber all the way to the home doesn't
make economic sense.

Both telcos and cable also plan to pro-
vide virtually unlimited channel capacity
on their networks. The initial claim is for
500 or more channels, but everyone be-
lieves that number will become meaning-
less as full interactivity arrives, because
there will be essentially one channel for
every subscriber, which can be pro-
grammed as desired by ordering pro-
grams from the video server.

Where do broadcasters fitin?

A critical question on many minds asks
what this means for broadcasters, be-
cause every additional channel, no mat-
ter how small a niche it targets, siphons
some viewers from broadcast television.
So far, the average cable system’s menu
of about 50 channels, along with the ar-
rival of Fox, has cut the traditional 3-
network audience from more than 90% to
near 60%. Such concerns, along with lag-
ging revenues and profits, have helped
drop the selling price of many TV sta-
tions. and the stock price of TV networks.

But recent interest in buying networks
indicates that investors have suddenly
realized that it will take years, possibly
decades, and hundreds of billions of dol-
lars for the information superhighway to
reach all of America. They believe that at

TRANSFER

TAPE STORAGE

the very least, TV networks could make
billions of dollars while the superhigh-
way is under construction.

Furthermore, for the long term, inves-
tors believe big networks will continue to
be important in a multichannel world for
several reasons: 1) When there are too
many TV choices, viewers will often re-
vert to tried-and-true “brand names” of
CBS, NBC and ABC; 2) Hundreds of niche
channels, although they can deliver tar-
geted audiences to advertisers, will nev-
er be as the major TV networks in deliver-
ing the large, broad-based audiences that
many advertisers need; 3) Broadcasters,
including local TV stations, have particu-
lar skills that any information highway
operator will need. Among them are the
ability to produce much high-quality,
heavily demanded programming (espe-
cially news) every day for arelatively low
cost, along with an almost-unparalleled
ability to sell local advertising; 4) Local
TV stations also have a local brand name
that can be valuable in selling new services.

Far from becoming road-kill on the in-
formation superhighway, TV broadcast-
ers could benefit, both directly and indi-
rectly, from the technological and politi-
cal developments that lead to the super-
highway — assuming that stations real-
ize their transmitter isn’t the most impor-
tant part of their business anymore. For
example, in addition to developing pro-
gramming and selling ads for cable and
telcos, broadcasters could benefit from
wider signal reach. Instead of getting vir-
tually nothing for their signals under the
must-carry/retransmission consentrules,
broadcasters are likely to have telcos,
cable and possibly others bidding against
each other for the right to carry “broad-
cast” programming.

On another front, instead of using com-
pression to transmit HDTV, broadcasters
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are hoping to have the option of using
equipment developed by General Instru-
ment, Scientific-Atlanta, Philips, Oak and
others to transmit multiple NTSC signals,
plus data and other services, on a single
6MHz digital TV channel.

Many radio and TV broadcasters al-
ready are generating some revenue from
similar data services, some using the ver-
tical blanking interval (VBI), and others
using virtually invisible digital data inter-
spersed in the regular TV lines. Wave-
Phore, for example, says its equipment
can deliver up to 384kb/s of data (soon to
jump to 1.5Mb/s) on the existing TV lines
without disrupting the picture. On the
radio side, the Radio Broadcast Data Ser-
vice (RBDS) is becoming established for
text and other data transmission by FM
stations. Radio may also benefit from
enhanced services with future digital
audio broadcasting (DAB) systems.

In the end, it appears that neither telcos
nor cable has a clear head start on the
information highway. The odds are that
the winner will be the one that first finds
both the “killer application” and the abil-
ity to make the highway easily accessible
to and fun for consumers. Broadcasters
may actually have it easier because any
new delivery service will need the pro-
gramming, sales talent and brand name
that broadcasters alone can provide.

ISDN
TELEPHONE

TWISTED
PAIR

«———»|SPLIT

I CONVERTER

L—ml BOX

HOME

Figure 1. Basic plan for typical telco VOD system. Consumer orders programs froim on-screen menu by phone (or hand-held remote). Prograins not
already on disk are high-speed transferred from tape archive. Compressed digital video is sent in wideband data bursts to RAM on consumer’s line
card. Consuiner controls real-time video output of line card by remote control, which allows pause and rewind commands. (ATM = Asvnchronous

Transfer Mode; ADSL = Asyminetrical Digital Subscriber Link).
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J15ax8B IRS

IFplus

Internal Focus

IFrLUS: WE'VE TAKEN A (GREAT
TECHNOLOGY AND MADE IT BETTER.

IFplus: The Future Is Now.

Having pioneered IF technology, Canon takes
another step forward with IFplus, the latest break-
through in Internal Focus that provides important
features and benefits that meet the requirements
of new wide screen formats. Now for the first
time ever, you can shoot as close as .65m with a
wide angle of 8mm (57.6°) using Canon’s

J15ax8B IRS lens. Enjoy higher resolution, higher
MTE, reduced chromatic abberation and improved
optical performance.

Unsurpassed Optical Quality.

Consistent with Canon’s reputation for outstanding
lens quality, the 1IFplus utilizes a new and improved
glass, which is stronger by design and able to
provide extremely low dispersion, while correcting
chromatic aberrations. Wide angle images, with
substantially reduced distortion, is just one benefit of
this technology.

Meets The Demands of 16:9.

You can depend on Canon’s IFplus technology to
meet the challenges of new formats that require
increased screen line density (Outstanding perfor-
mance is also achieved in 4:3). Offering the highest
MTF required, the J15ax8B IRS will meet and exceed
your expectations.

Outstanding Specifications.

e Canon’s J15ax8B IRS features:

¢ The shortest MOD in a standard ENG lens: 0.65m
* The longest focal range: 8-120mm

® The widest standard lens, with a wide angle of
8 mm (57.6°).

It all adds up to a lens you can rely on to let

you get up close to the subject. We’d like to

tell you more. Please call us at 1-800-321-4388 for
more information. (In Canada, call 905-795-2012)

Canon

The Number One Lens
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Now, more than ever,
stations require good,
competent, and technically
knowledgeable people.
Stations interested in main-
taining a profitable bottom
line will invest in the right
equipment - and the right
people. Just as stations must
adapt to the changing
technologies, so to must
those who work with it. But
paying the right salary to the
right people for the right job
has never been easy, espe-
cially in an industry as
diverse as ours. See how
your salary stacks up in the
BE 14th Annual Salary
Survey.

still on the rise.

! his year, as in the past 13 years, it's
time to get down to the nitty gritty on
salaries and who makes what where in
the broadcast industry.

Also, for the second year now, data is
provided for our non-broadcast readers.
In addition to the traditional broadcast
salary results, the same data is provided
for cable and post-production.

Tables explained

Engineering salaries are divided into
four reports by jobtitle: engineering man-
agement, chief engineers, staff engineers
and operators.

This year’s survey results are summa-
rized in Tables 1A, 1B, 2A, 2B, 3 and 4. You
will find information about each position
by major category, job title, industry and,
for broadcast titles, market size.

Salary breakdowns

Table 1A shows the results of engineer-
ing management salaries for television
and radio. The estimated median salary
in television is $60,625. Radio engineer-
ing managers earn about $22,000 less,
with the estimated median salary for ra-
dio engineering management at $38,333.

Chief engineering salaries (Table 1B)
did not change dramatically over last
year. Salaries for the TV Top 50 category
rose only about $1,500. Radio actually
dropped slightly in the Top 50 category,
with salaries at $42,500 compared to last
year’s salary of $43,333.

Table 2A summarizes staff engineer sal-
aries, which increased in every category
except for cable. The salaries for TV in-
creased this year by more than 15%. Ra-
dio staff engineer salaries increased by a
whopping 47%.

Table 2B summarizes operator salaries.

Broadcast Engineering October 1994

14th annual
salary survey

It’s a slower climb, but salaries are

By Dawn Hightower, senior associate editor

Overall, there was a slight increase in pay
in five of the six categories. TV salaries
rose approximately $3,200 over last year.
The below Top 50 radio operator salaries
dropped by $110. The estimated median
salary for television is $36,818; for radio
it's $26,250.

Summary results for
cable and production

For the second year in a row, the salary
survey also includes tables on salaries
paid in cable and production facilities.
(See Table 3.)

This year’s estimated median for exec-
utive/general managers increased by
$10,000 to almost $55,000. Like last year,
production salaries ran higher across the
board than cable salaries. The salaries
for broadcast executives and staff engi-
neers ran slightly higher than for cable
and production salaries when measured
in the same category.

Does SBE make a difference?

SBE certification pays. And in some cas-
es, it pays big. Table 4 compares the
median salary betwen SBE-certified re-
spondents with those respondents who
are not SBE certified. In all but one cate-
gory, SBE-certified respondents report-
ed higher salaries, from $2,600 to $11,250
higher than their non-certified counter-
parts. Want araise? Contact the SBE about
becoming certified.

Tables begin on page 44.

Editor's note: The complete resuits of the 1994 Salary Survey are
available in bound form of more than 100 pages. The data is
displayed in tabular and graphical form for easy evaluation. Cop-
ies are available for $75 each. Call Chris Lotestoat 312-435-2357
for more information.

Details about the research methodology are available to any



Tapeless commercial
playback will make you
an Avid fan.

Today. more hroadcasters choose Avid AirPlay
over any other disk-hased play»ack system 10
replace their aging cart systems.

They’re becoming Avid fans with good
reason. AirPlay provides instant access to
commercials, promos, and news stories. It’s
f exible and easy to use, so you can juggle = )
playback schedules right up to the last J\ ”““”mml"m I
minute. Lven while olaying to air \i 8 |

AirPlay is scalable, allowing vou to grow - ; . ———
from single- to multi-channe: playback. It JErrrrrrey
handles up to 56 hours of online storage anc
offers multiple redundancy options, including
RAID-3. AirPlay’s unique architecture also
eliminates single points of failure for
exceptional reliability. “Make goxls” are a
thing of the past

Fully compatible
with Avid's online
editing systems, ,
AirPlay is the only —
aimtars ser e+ e gt (lisK-Dased playback
(EBEISTTOnd v writin system that can he

networked with your promo prozluction and
news-gathering operations. For maximum
efficiency, it can also he integrated with your
traffic and billing systems, automation
systems, and newsroom compuiter systens,
With over 4,000 systems installed, Avid
is the world leader in disk-based technology
for recording, editing, and playback. Call %
us today. We'll help you become an Avid /) /

fan of AirPlay! 1-800-949-AVID (#2)
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TABLE 1A. ENGINEERING MANAGEMENT SALARIES TABLE 1B. CHIEF ENGINEER SALARIES
i [ BELOW BELOW BELOW BELOW
BASE = ALL TOTAL | TOP50 | TOP50 | TOTAL TOP50 | TOP 50 | TOTAL | TOP50 | TOP 50 | TOTAL | TOP S0 | TOP 50
RESPONDENTS ™V | TV | TV | RADIO RADIO | RADIO | TV | TV | TV | RAOIO | RADIO | RAOIO
Less than $15.000 00% | 00% | 00% | 85% 00% | 159% | 00% | 00% | 00% | 7.3% | 4.0% | 10.0% |
$15.00010$24.999 | 10% | 00% | 22% | 11.0%  26% | 182% | 45% | 00% | 85% | 209% | 4.0% | 35.0%
525,000 0 $34,999 125% | 78% | 17.8% | 26.8%  158% | 36a% [ 182% | 5.9% | 288% | 300% | 22.0% | 367%
535,000 t0 §49.999 219% | 59% | 400% | 232% | 211% | 25.0% | 40.9% | 353% | 45.8% | 309% | 46.0% | 18.3%
550,000 10 s14990 375% | 431% | 31.1% | 183% 8% | 23% | 327% | 510% | 169% | 64% | 140% | 0.0%
$75,000 or more T27.1% | 431% | 89% | 122% | 237% | 23% | 36% | 78% | 00% | 45% | 100% | 00%
Estimated mﬁian o _Ts%gs §72,000 | $47.500 | $38,333 554,167 [ $30.556 | 344,545 | $52.500 | $39,999 | $32.500 | $42,500 | $26,538
TABLE 2A. STAFF ENGINEER SALARIES TABLE 2B. OPERATOR SALARIES

] BELOW BELOW BELOW ?5‘505“5
BASE - ALL RESPONDENTS | v~ | ‘" | TN | RADIO  RAoio | AAoiD | TV | T | "o | RADIO | Rapio | RADIO
Less than $15,000 27% | 00% | 77% | 100% 00% | 20.0% | 68% | 19% | 139% | 188% | 146% | 227%
$15,000 to $24,999 136% | 7.0% | 25.6% | 200%  13.3% | 26.7% | 17.0% | 115% | 25.0% | 28.2% | 19.5% | 36.4%
$25,000 t0 $34,999 218% | 113% | 410% | 25.0% | 20.0% | 30.0% | 22.7% | 11.5% | 389% | 32.9% | 31.7% | 34.1%
$35,000 to $49,999 30.0% | 352% | 205% | 26.7% | 36.7% | 16.7% | 26.1% | 346% | 13.9% | 82% | 12.2% | 4.5%
$50,000 t0 $74,999 264% | 38.0% | 51% | 16.7% | 267% | 6.7% | 20.5% | 28.8% | 8.3% | 106% | 195% | 2.3%
$75,000 or more 55% | 85% | 00% | 17% | 33% | 00% | 68% | 115% | 0.0% | 12% | 24% | 00%
Estimated median $39.999 | $48.889 | $30,909 | $33,750  $42,500 | $27,500 | $36,818 | $44,999 | $29,999 | $26,250 | $31.250 | $23,125

® . ‘ g srore o mwss'z“? OOE
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Pristine Digital Quality From the AVA 22 Audio/Video Alignment Delay

The AVA 22 does only one thing: digital audio delay in one-field increments. It does it very well. And very inexpensively.

By clever application of the Dolby * Time Link I-bit delta-sigma circuitry, Rane brings uncompromising
digital performance with a new degree of cost-cffectiveness to the process of audio-to-video
synchronization. Two separate channels each provide up to 9.5 NTSC frames or 8.0 PAL/SECAM
frames of audio delay. That's it.

Okay, we did add a few nice features, like two memory locations per channel,
remote memory recall capability, front panel lockout, fail-safe bypass and
battery-free EEPROM operation. But we didn’t get carried away.

The AVA 22. Pristine. Clever. Reliable. Inexpensive.

The Rane solution for audio sync.

\/ ZZ NIV AL T GNMENT D E L

RANE CORPORATION 10802-47th Ave. W, Mukilteo, WA 98275 (206) 355-6000
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If you've been quietly suppressing
a monumental U¥Z€ to smash

the living HECK out of every single
noisy, clumsy CARTRIDGE that's

been jamming up your carts
for the last umpteen vears,
NOWwould be an extremely

opportune time to VENT
allthat pent-up RAgeL

X \ 4 !
Take out that old NAB cart and plug in Otari’s new MiniDisc!*@'
It's as easy as that! And you get fast random access editing, auto-program- \ 4
ming for commercial sequences, digital 1/0, and high quality digital soyad Al )
for transparent copies. For fiexibility, Otari’s MiniDisc recorder/pla f

delivers a next-play function and auto cue, plus optional RS-422 <] ,
In short, Otari's MiniDisc is the perfect cart replacement. ™
And at the same time, you get Otari's legendary “workhor57' Al

reliability for on-air dependability. Call your local Otari dealer fo / A\
information about how the powerful, yet easy-to-use Otari MiniDisc
cost-effectively meets your on-air

and production requirements. mﬂﬂmﬂ

Otarl Corporation Otarl Inc. Otarl Deutschiand GmbH Otarl Singapoee Pte., Ltd.
U.SA Japan Germany Singapore
Phone: (415) 341.5900 Phone: (81) 424818626 Phone; (49) 2159-50861/62/63 Phone: {65) 2847211

Fax: (415) 341-7200 Fax: (81) 4-2481.8633 Fax: (49) 21591778 Fax: (65) 2844727
N.Y. Sales: (212) 2976109
LA, Sales: (818} 9723687
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TABLE 3. CABLE AND PRODUCTION FACILITY SALARIES

EXECUTIVE/GENERAL

MANAGER VP/DIR. & CHIEF ENGINEERS STAFF ENGINEER OPERATIONS MANAGEMENT
BASE = NON-BROADCAST SUB- SUB- SUB- SUB-
RESPONDENTS TOTAL CABLE PROD. TOTAL CABLE PROD. TOTAL CABLE PROD. TOTAL CABLE PROD.
'rLeSS than $15,000 3.2% 31% 3.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.4% 3.0% 0.0%
E$15,000 to $24,999 4.8% 6.3% 3.2% 1.5% 0.0% 2.9% 145% 226%  6.5% 11.4% 182%  54%
[$25,000 to $34,999 9.5% 9.4% 9.7% 92% 200%  0.0% 226% 323% 129% 30.0% 455% 16.2%
:835,000 to $49,999 206% 21.9% 194% 30.8% 267% 343% 41.9% 258% 581% 37.1% 212% 51.4%
[$50,000 to $74,999 333% 375% 29.0% 33.8% 267% 40.0% 16.1% 129% 194% 86% 6.1% 10.8%
'575,000 or more 286% 219% 355% 24.6% 267% 229%  4.8% 6.5% 3.2% 11.4%  6.1% 16.2%
I
EEstimated median $54,999 $54,999 $61,667 $54,286 $53,333 $56,667 $39,091 $34,286 $42,500 $38,333 $31,875 $43,333

—_—

TABLE 4. TECHNICAL SALARIES: SBE-CERTIFIED VS. NON-CERTIFIED
|

ALL MARKETS TV ONLY RADIO ONLY
NON- SALARY NON- SALARY NON- SALARY
JOB CATEGORY CERTIFIED CERTIFIED DIFFERENCE CERTIFIED CERTIFIED DIFFERENCE CERTIFIED CERTIFIED DIFFERENCE
VIP/Dir. Engineering $57,500 $:6.250 E,ZSO $67,500 $57,500 $10,000 $44,167 $33,636 $10,531
Chief Engineers $41,923 $39,167 $2,756 $51,429 $42,813 $8,616 $35,714 $31,364 $4,350
Staff Engineers $39,999 $37,333 $2,666 $39,999 $40,625 -$626 NA ) $32,143 NA
‘AII Engineers $44,000 $39,595 $4,505 $52,500 $44,444 $8,056 $39,167 $32,069 $7.098

RGB
NTSC 'Hpry | SERIaL
DIiGITAL

EQUIPMENT.

Canare Patchbays handle every 750
standard in your plant, from Baseband
Video to High Resolution Computer
Graphics and, the studio interface
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
e PERFECTLY COMPATIBLE
Your Cords or Qurs
e BEST BOTTOM LINE
Less Expensive!
Call, or write today for a FREE
technical brochure with complete
specifications and the number of your
local Canare dealer

L= INLAFIE

511 5TH Street, Unit G, San Fernando, CA 91340
(818) 365.-2446 FAX (818) 365-0479

Straight thru 75 £ terminating

\

vwy2-w
Normal thru 752 terminating

.!{: :
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Gonstant Gonstant.
Ghange.

ADC’s New LightSwitch ™ The “Future-proo” Digital Router

As digital formats come and go, so does a lot of expensive equipment. But while changing
formats often requires upgrading cameras, decks and other source equipment, it doesn’t have
to affect your switching system.

Introducing the new LightSwitch digital router from ADC. A switching system that literally
doesn’t care what format you use. By avoiding internal reclocking, the LightSwitch router is
able to switch any true digital signal, regardless of format—even ones that don’t exist yet! It can
interface with either coax or fiber and features on-site matrix mapping, group takes, chop mode
and RS232/RS485 control panel interfaces.

So, regardless of what digital format the future holds—from D1 to HDTV-turn on the

LightSwitch router from ADC. For more information
about LightSwitch or our digital video and audio fiber
optic links and DAs, call us at 1-800-726-4266 1| rTelecommunications
or circle the reader service card below. A
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The Bottom Line

High-quality studio and field
cameras are expensive.
Putting a lens on the front
can add 50% or more to the
camera’s cost. Cheap lenses
can reduce the image quality
and camera usefulness. The
sound of zoom servos in the
background of quiet scenes
can be distracting. Choosing
the wrong lens can make a
good camera look bad,
choosing the right lens will
make a good camera look
even better.

For those responsible for choosing one,
camera lenses can be a lot like transmit-
ters — they are expensive and with a little
maintenance they last along time. Choos-
ing the right one can mean years of trou-
ble-free service, choosing the wrong one
can be an ongoing headache. Quality lens-
es have several things in common. First
and foremost, they provide the camera
with high-quality images. Second, the
mechanical components of the lens must
be smooth and quiet. Third, construc-
tion of the lens must be precise and solid
to prevent dirt and moisture from con-
taminating theinternal parts. Finally, they
must meet the needs of the application
for which they are intended.

The first three of these points have
been determined by the time the lens
leaves the factory. For the fourth, howev-
er, the purchaser must decide the suit-
ability of the lens to the task at hand.
Several things must be considered in-
cluding camera type, aspect ratio, wheth-
er the intended use is indoor or outdoor,
and what type of handling the lens will
receive throughout its lifetime. This arti-
cle will look at the basics of zoom lenses
and some things to consider when choos-
ing a lens.

Lens basics

Zoom lenses were invented in the mid-
'50s. Since then, they have found their
way onto video cameras everywhere. The
key to a zoom lens is its ability to change
focal length continuously without losing
focus. Accomplishing this requires mov-
ing multiple lens elements along precise
paths. Today’s zoom lenses can have more
than 20 separate optical elements. Each
is precision ground and optical grade,
and each must be positioned precisely to

Broadcast Engineering October 1894

By Steve Epstein, technical editor

Camera
lenses

Getting a clear picture isn’t always easy.

focus images properly.

Rather than starting with the complex-
ities of a zoom lens, let’s focus on a single
lens element. Spherical lenses come in
two basic shapes, convex (converging)
and concave (diverging). When parallel
light rays pass through a double convex
lens (a lens with convex surfaces on both
sides), they converge. The point at which
they converge is called the focal point.
(See Figure 1.) Focal length is the dis-
tance from the center of the lens to the
focal point. Lenses have two focal points,
one on each side of the lens.

When parallel rays pass through a dou-
ble concave lens, rather than converg-
ing, they diverge. The focal point of these
lenses is determined by tracing the rays
backward to a point where the rays ap-
pear to be emanating from. Because of
this, these lenses have a negative focal
length and are referred to as negative
lenses. Using combinations of convex and
concave lens surfaces makes it possible
to control the light passing through the
lenses in a precise manner.

F-number

The ability of the lens to pass light is
extremely important. The F-number ex-
presses the speed of the lens on the
assumption that the lens transmits 100%
of the incident light. The smaller the F-
number, the brighter the image. The F-
numbers on the stop ring give an indica-
tion of the brightness of the image. Each
time the ring is turned one number up the
F-scale, theimage brightnessis decreased
by one half. Even though two lenses may
have the same F-number, they may not
produce images of the same brightness.
This is because the lenses may have dif-
ferent transmittances. The F-number



AT THIS

YEAR’S WORLD
CHAMPIONSHIPS
ONE PERFORMANCE
IS HEADS ABOVE
THE REST.

At soccer’s World Championship Tournament, held at sites
across America for the first time in 1994, one of the most
powerful performances is being turned in by one of the smallest
performers — Schmid’s SIAT-MAX Audio Test Generator.

Using the portable, hand-held SIAT-MAX unit at live broadcast
sites, along with a Schmid measurement receiver at its control
center, the European Broadcast Union can quickly, repeatedly
check site-to-center audio links. In doing so, EBU can assure
the quality of its transmissions under the most challenging,
time-critical conditions.

Innovative audio testing applications like
the EBU’s are what SIAT-MAX —
and Schmid’s entire family of short
interval audio testing products —
are all about. Portability, speed,
accuracy, ease-of-operation and low
cost all add up to the best, fastest,
most versatile audio test solutions on
the market today.

Whether you need to conduct
audio proofs from remote sites or
conduct fully automated tests across
your entire network ... whether you need
to troubleshoot in the field or test audio
paths in-house ... Schmid has the products to
give you peak audio performance. For more information
or to arange a free demo, call 800-438-3953 toll-free today.

S Schmid

Intelligent by design

Sales Offices U.S. Sales and Service Schmid Telecom France
Corporate Headquarters Schmid Telecommunication 23, rue Colbert
Schmid Telecom AG America, Inc. F-78885 St-Quentin
ginzstrasse 35 2’22 South BCroadway Cedex

H-8045 Zurich loucester City, NJ 08030 - 33.1- B
Switzerland Tel: 800-438-3953 -;I:-:Ix' -33% 1 1 %006; 8.8 200026 1
Tel: 41-01-456-1111 Tel: 609-742-1878 '
Fax: 41-01-461-4888 Fax: 609-742-0485
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Our Commitment Continu

The new D/ESAM" 400 Edit Suite Audio Mixer. .. award-winning performance

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

at a price that fits the budget of every online editing facility.

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

The D/ESAM® 400 control panel includes a large, easy-to-read
status display, meters, monitor controls, and floppy disk drive.
The ergonomic, space-saving design can be table top, recessed,
or rack mounted depending on your requirements.

B The D/ESAM® 400 mixer is a true four channel system matched to today's
four channef videotape formats. And like all D/ESAM® mixers, the 400
provides simultaneous AES/EBU digital, analog, and monitor outputs [
of all four channels.

B NEW Advanced Digital Signal Processing assures the exceptional audio
performance your clients demand.

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

50

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

© 1994 Graham-Patten Systems, Inc. D/ESAM is a registered trademark of Graham-Patten Systems, Inc

times 10, divided by the square root of
the transmittance gives the T-number.
Two lenses with the same T-number will
always give the same image brightness.

If a zoom lens is operated at full aper-
ture at the wide-angle end, and then
zoomed to the telephoto end, the
image brightness may decrease. This
is common in many zoom lenses and
is termed F-drop. In a zoom lens, the
diameter of the entrance pupil chang-
es as the focal length changes. As the
lens is zoomed toward the telephoto
end, the entrance pupil gradually
increases. Depending on the diame-
ter of the lens’ front elements, they
can limit entrance pupil diameter.
When this happens, the apparent F-
number changes. To eliminate F-drop
requires large front elements that
increase the size, weight and cost of
the lens. For field use, the compro-
mise of size and weight vs. F-drop
leans toward reduced size and
weight. However, for somestudio and
live sports applications, zero or a
small F-drop is important.

Aberrations
Even high-quality lenses are not
without problems. Visible light is
composed of different wavelengths.
Prisms split light into a range of col-
ors corresponding to the various
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prisms, bending different wavelengths
differing amounts. This results in chro-
matic aberration. (See Figure 2.) When
the colors focus at different points, the
edges of the image become blurred, re-
sulting in a loss of image detail. Solving

Figure 1. The shape of a lens’ surface affects the path of
light rays going through it. A double convex lens (a) causes
light rays to converge. Double concave lenses (b) cause
light rays to diverge. Together (c), they can be used to vary
magnification.

To learn more about D/ESAM® mixers, call Graham-Patten Systems
at (800) 422-6662 in the United States or +1(916)273-8412.

"See the entire array of Graham-Patten products at World Media Expo Booth 550"

this problem is difficult, and is accom-
plished by using coatings on the lenses
as well as using several different materi-
als in the construction of the individual
lens elements. In tube cameras, this prob-
lem was not as critical, and could be
addressed by adjusting the location
ofthetubesintheirrespective yokes.
CCD cameras, however, don’t allow
for this type of adjustment and the
problem must be corrected by the lens.
Other types of lens aberrations in-
clude spherical aberration, coma,
astigmatism, curvature of field and
distortion. Spherical aberration re-
sults from the fact that all the light
rays don't converge at precisely the
same point. Again, multiple elements
can be used to correct this. Another
approach to correcting the problem
is to use non-spherical lens elements
that focus all the rays at a precise
point. These elements are more dif-
ficult to manufacture, and can add
to the lens cost. The added cost can
be offset because fewer elements can
be used in the lens, which can also
reduce the lens’ size and weight.
The tendency of off-axis light rays
to develop a comet-like tail, rather
than focusing at a precise point, is
called coma. Astigmatism results
from a lens’ inability to focus a point
off the optical axis into a point im-

wavelengths. Lenses also act like

Broadcast Engineering October 1994

Continued on page 53
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lelus A step forward for internal focus

By Ken Ito

Canon, the pioneer of IF technology, has gone one step
further with IFplus. IFplus improves upon IF technology
through the use of uitralow dispersion glass. The Hi-UD
glass has a high refractive index. When combined with
existing fluorite and low dispersion elements, it provides
for reduced longitudinal and lateral chromatic aberrations.
In addition, Modulation Transfer Function (MTF) of the
lens has also been improved, allowing for MTFs corresponding
to as high as 6MHz. With higher resolving power. these lenses can be
used for production in 16:9.

To fully appreciate the advances made by Canon’s IF technology and
the new IFplus technology, a quick look at conventional lens construc-
tion is in order. In a fixed focal length lens there are two elements. The
rear element is fixed and the front element is mounted on a threaded
barrel alowing it to move relative to the rear element. In modern
lenses, the front element is composed of a number of glass elements
mounted together called the focusing group. The rear element can also

be a number of elements working together and is called the relay group.
Today's fixed lenses, such as those used for 35mm cameras, require
the camera to be moved toward the subject to achieve the desired field
of view. The image can then be focused by moving the focusing group
forward or backward in relationship to the relay group. Zoom lenses
can change the size of the image and thus the field of view (without
moving the camera physically) by changing the distance between
some of the internal lens elements. To accomplish this. two more lens
groups are added hetween the focusing group and the relay group.
The first group is the variator. When this group is moved the image
size changes, however, image focus is lost. The second group is the
compensator. It carrects (compensates) the facus for changes in image
size. The two groups are precisely adjusted by a cam system within the
lens. This lens system has been in operation for years and works
satisfactorilv. However, there are some problems because the largest
and heaviest element is moved to focus the image and the required

Ito is marketing manager for Canon Broadcast, Englewood, NJ.
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GRAHAM-PATTEN
SYSTEMS. INC.
PO. Box 1960, Grass Valley, CA 95945
Tel: (916) 273-8412 Fax: (916) 273-7458

- TheJ15ax8BIRS IFplus lens from Canon
& features improved optics, an MOD of
0.65mm and a focal range of 8-120mm. |

support structure is substantial. The

lens hood has to be round to allow for

rotation, and because the TV format is

rectangular,the round lens hood atllows ghost-

ing and flaring problems that could be eliminated if the

sun shade was closer in shape to the image format.

Another problem is in the use of filters. Many filters, such

as polarizing and star filters, are position sensitive. Once the

field of view is selected and focused, the photographer can adjust the
effect of the filters. If the image is not ideal, the whole process must be

repeated.

Because of these problems, the search was on for a better way. The
solution is Internal Focus(IF) lens technology from Canon. To under-
stand this breakthrough. recall that the front focusing group (in a
conventional lens) consists of a number of convex and concave ele-
ments that move together. With cenventional focus technology, the
front or focus group is several lenses close together, which move as a
unit when the focus ringis rotated. However, with Canon’s iF system, the
focusing group is separated into two or three subgroups allowing the
front element to be fixed. The internal subgroups can then float within
the whole focusing group. This new focusing subgroup is smaller and
lighter than conventional focusing systems.

Changes brought about by CCD cameras have required lens manufac-
turers to rework their products. IF solved a number of problems and
today’s lenses are lighter and smaller, allowing for better balance
between the camera body and lens. The fixed front element allows a
square or format correct lens hoad. Smaller focusing elements allow
smaller motors and components with an additional reduction in weight.
The problem of filter rotation vanishes because the camera operator
can set the desired filter effect then zoom and focus as needed. Matte
boxes can be attached directly to the lens barrel instead of complicated
mounting systems to allow focus rotation.

IF technology, along with the improvements of {Fplus, zllows ease of
use and provides better images to cameras designed for use today ala

in the future.
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Imagine a towering stack of cartridges, open reels and DAT tapes—a vast
wealth of audio cuts—representing hours of costly, painstaking production.
Now imagine that treasury of sounds (like commercials, IDs, SFX,
and stingers) securely stored, intelligently organized and instantaneously

accessible. And all within the confines of one very impressive machine.
The digital audio hard disk recorder, DigiCart/11.
Smart operating controls and

D 11 an easy-to-read display makes 9/
Ll e — » <4 5 ad o 5 -
al v - I— | scanning through DigiCart/11s
L B EEm| masive vault of storage a snap.  EEEEEE
30 With a simple spin of a knob or Inthe bank
EEED keystroke on a remote control, ikl o
=~ ~=— | vyoucancall up any single cut, or e
e > - even an entire playlist—instantly, e e
Wigh.porforas.asos soblole. DigiCar i 1,000 While DigiCart/11 plays a pre- g

s et s i on g 0. s Selected cut, its production-oriented
reontle o aret buckeandrsrs— software allows you to program the next series
of cuts at the same time. All performed with reassuring reliability.
No dead air, no missed cues, no scrambling around

. It’seasy to see why DlglCart/II .-

is fast becoming the industry
standard for hard disk recording. S
If you're searching for the best ~ « "N
place to bank your audiovalu- g\ sl
From o ables, take a look—and listen—
Qe g 10 DigiCart/11.
Sucwrsn  Call 360 Systems for 2 hands-
hten 0N demonstration in your studio.
mdoenoe 818-991-0360.

PROFESSIONAL DIGITAL AUDIO

360 Systems - 5321 Sterling Center Drive - Westlake Village, CA 91361 USA - Phone (818) 991-0360 Fax (818) 991-1366
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Figure 2. Chromatic aberration is caused
by the lens acting like a prism. Depending
on where the aberration is observed, it
appears differently.

Continued from page 50

age. Distortionis just what it sounds
like, a rectangular object viewed
through a lens may appear barrel
or pincushion shaped. Most zoom
lenses will have some distortion of
the image at both ends with little
distortion in the middle.

Zoom lenses for video

Lens designations convey con-
siderable information about the lens.
The first character in the designation
references image size. For video camer-
as, four image sizes are used: 2 inch, %3
inch, 1 inch and 1Y inch. These sizes
relate to the size of the pickup device in
the camera. Lenses do not produce rect-
angular images, but rather produce
round images onto rectangular pickup
assemblies.

The next item found on lens designa-
tors is the zoom ratio. This is the ratio of
the focal length of the lens at the telepho-
to end to the focal length at the wide-
angle end. With a zoom ratio of 14, ob-
jects that occupy 420 lines of screen
height at the telephoto end will occupy
only 30 lines of screen height at the wide-
angle end.

Next, (after the x) is the lens focal length
(in millimeters) at the wide-angle end. In
a zoom lens, the lens elements function
as a single lens at any given point. The
focal length at the telephoto end is found
by multiplying the focal length at the
wide-angle end by the zoom ratio. Know-
ing the focal length and the image size
allows the field of view to be calculated.
Field of view combined with an object’s
distance from the camera can indicate
how a shot will look. Most people do not
bother with these calculations as a gen-
eral rule of thumb, but understanding
them makes it much easier to plan events
without leaving the office. Imagine hav-
ing to rent cameras and lenses to shoot a
sporting event in a distant city. Knowing
the stadium dimensions and camera
placements along with a few lens formu-
las will allow a good idea of what type of
shots are available with which lenses.

Lens calculations

Calculating object size and angle of view
can be done several different ways. The
simplest are range calculating slide rules
or computer software made specifically
for the task. They are available from time
to time as promotional giveaways from
lens manufacturers. Another method is |
to determine the information from com-
monly published charts. If prepared ma-
terial can’t be located, a couple of formu-
las can supply the information.

"h.\

NEw BELDEN® DIGITAL VIDEO CABLES
SUPPORT EXTENDED DISTANCE
TRANSMISSIONS UP TO 400 METERS.

Looking for a new interconnect cable for component
or composite Serial Digital transmission? One that
exceeds the SMPTE distance requirerrents of 300
meters? And provides exceptional picture definition as

well as eliminates problems resulting from periodicity?

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

Belden No. 1694A and No. 1695A tplenum version) are 75 ohm precision

cables specially designed to handle the high data speecs of Serial Digital
videc distribution at 270 or 360 Mb/s, allewing you to expenence the full
benefit of digital technology. They are alsa suitable for interconnection from

camera to monitos and for analog video distribution.

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

precision video cables

for you. Call 1-800-BELDEN-4 and
request New Product Bulletin No. 105.

Beld
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Tektronix brings non-linear thinking

Introducing Profile®
Disk-Based Video and Audio
File System.
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from your

video system
integrator.

© 1994 Tektronix, Inc, Profile® and Intelligent Compression™ are trademarks of Tektronix
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to an otherwise linear world

This is no mere evolutionary
advance. The new Profile® Disk-
Based Video File System is a
quantum leap forward in form,
function and value.

For starters, Profile provides
CD quality audio and first
generation Betacam® SP quality
video. While Intelligent
Compression” lets you specify
the exact video quality you
need for every application.
Tektronix Image QualityProﬁle makes the many
advantages of disk recording
both affordable and practical.

Intelligent Compression_
‘With four independent

record/play channels, a single
Simultaneous Record/PlayProfile streamlines commercial
Across All Channelsinsertion, newsroom editing
and program delay operations
that tie up multiple tape
Integral Video Routermachines. And it does so more
sitnply and economically. With

Open Al‘chitecturBVimlu“y no downtime.

An integral 32x32 digital router
makes it easy to integrate Profile
into any videc environment.

And, its open architecture lets

High Reliabilityyou expand and upgrade with
“ plug-in cards.

Multiformat

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

Tektronjx
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By Dave Waddell

The zoom lens s a deceptively subtle contributor to the performance
of a broadcast system, functioning as it does day after day, without a
sound. However, beneath this tranquil exterior is a technology that is
continuousty being refined to increase optical prowess. One impor-
tant recent lens improvement is called Aspheric Technology (AT). AT,
in its simplest terms, defines a type of lens element that is not
spherical, but rather one of several shapes, the exact dimensions
depending on the requirements of the lens. The benefits AT provides
in optical performance, specifically the efficient reduction of spheri-
cal aberration, have been known for decades. Small aspheric elements
have been used in commercial products for nearly that long. However,
they have not been used in TV zoom lenses because it was not possible
to manufacture large AT lens elements in commercial quantities at

an affordable price.

In mid-1993, Fujinon introduced the first hand-held TV
zoom lenses using AT. The lenses are smaller and
lighterthanlenses usingonly spherical elements,
and are no more expensive. In addition, AT
allows the new lenses to achieve their light
weight without resorting to the substitution
of plastic for metal components.

This breakthrough was achieved by aban-
doning traditional lens manufacturing tech-
niques — cutting, grinding and polishing. In-
stead, AT lens elements are molded. The elements start out as
a preformed glass shape, which is softened by heating, then "
pressed and cooled in a proprietary system. The molding pro-
cess eliminates most of the manufacturing steps associated with tradi-
tional lens manufacturing and is capable of producing AT elements in the
volume required for commercial production.

What’s in a shape?

To ensure that a TV zoom lens has the best possible optical character-
istics, manufacturers optimize the desirable properties of light transmis-
sion while minimizing undesirable properties. Various techniques have
been developed to accomplish this, including applying coatings to the
lens elements that reduce flare and ghosting as well as using multiple lens

Waddell is marketing manager, Broadcast and Communications Products Division, for Fujinon Inc.,
Carroltton, TX.

Aspheric technology: A new weapon in the optical arsenal 3

elements (a lens group) to control spherical aberration.

An aberration is adeviance from the norm. In lens parlance, it refers
to a family of conditions that cause light rays to depart from their
normal path, degrading optical performance. Members of this family
include spherical and chromatic aberration, coma, field curvature,
and astigmatism. Spherical aberration results from the tendency of
light passing through a lens to strike afocal plane behind it at different
points. It’s a characteristic common to all spherical lens elements.

The Fujinon AISX8EVM for */ -inch cameras uses AT along with inner
focus, V-Grip, and adjustable zoom speed to provide quality
images and ease of shooting in the field.

The level of spherical aberration can be substantial-
ly reduced by multiple corrective elements. Howev-
er, these elements add weight to the lens, which is
undesirable in models designed for hand-held envi-
ronments. In addition, each lens element adds to the

complexity of controlling ghosting, flare, chromatic
aberration, and other undesirable characteristics. In con-
trast, light passes through an aspheric element similarly at
all points along the element’s surface, and focuses at the
same point on the focal plane. Consequently, an aspher-
ic element does not need substantial corrective mea-:
sures to control spherical aberration.

Proof in the shooting

Fujinon has incorporated AT in virtually its entire line of premium
hand-held TV zoom lenses, as well as two of its most popular econom- |
ical hand-held lenses. The molding technique shows promise of
allowing even larger AT optics to be manufactured, which may allow
the benefits of AT to be exploited on other types of TV zoom lenses
as well.

Coincidentaily, the number of consumer 35mm still cameras using
aspheric lens elements is increasing rapidly. At least two major lens -
and camera manufacturers are touting the benefits of their new
aspheric elements. The benefits this technology holds for these |
products is equally obvious, as a visit to any camera store will quickly
demonstrate; new lenses using aspheric elements are noticeably |
smaller and lighter. {
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Angle of view = 2 tan ! " R A=, O fwﬁ*.xﬁ sign. These items are all important
Sl A e and depend on the application. In
y = image size (see chart) Video any event, don’t bother with features
f = focal length 1/2" | 6.4mm 4.8mm 8.0mm that are not needed, lens features
2/3" 8.8mm 6.6mm 11.0mm are expensive. Instead, put the mon-

When using this formula, the hori- 1 128mm | 9.6mm 16.0mm ey into higher-quality optics.
zonta! or vertical 1mag'e‘ size can be 11/a" 174mm | 12.8mm | 21.4mm Once a.couple of lenses that meet
substituted for the diagonal mea- . the requirements have been found.
surement, and the formula will re- Film compare them using the same cam-
turn the horizontal or vertical angle 16mm movie 10.3mm | 7.5mm | 127mm era. Things to look for include color
of view of the image. 35mmmovie 22.05mm| 16.03mm| 27.26mm purity, edge sharpness and resolu-
35mm stil %mm | 24mm | 43.3mm tion. When judging purity, shoot an

To calculate the object size from
the angle of view and object dis-
tance for an object that fills the

screen: size.

Image size dimensions for different formats. These can be
used with angle-of-view calculations to determine object

| object with vibrant colors then com-
pare the real object with the monitor
A good lens will accurately reproduce
the colors. For edge sharpness, check

Object dimension = 21 tan (w/2)

object edges carefully and make sure
they are clearly defined. Set the cam-

| = object distance
w = angle of view (degrees)

Substituting horizontal and vertical
angles of view will return horizontal and
vertical dimensions.

Other considerations
In addition to what size lens is needed,
consider the options available.In describ-
ing lens nomenclature we stopped after
the focal length. Next in line are a series
of letters and numbers that list lens-spe-

cific information including mount type,
motorized controls and whether an ex-
tender is included. Extenders change the
focal length. for example a 2x extender
doubles the focal length. Other lens fea-
tures can be determined by looking at
manufacturers’ literature. The ¢uestion
is which lens is needed, or maybe more
to the point, which one is affordable?
When buying a lens, consider a lens
with the following features: a high-quali-
ty extender, smooth and ¢«uiet servo
motors, high-quality glass elements, and
a lightweight, compact and rugged de-

Broadcast Engineering October 1994

eraup with a resolution chart and view the
output on a high-quality monitor.

In the end, the lens will have a major
impact on the quality of footage. Take the
time to choose the best lens you can
afford. it's worth it. ]

A related article, “Lens Converters,”
begins on page 58.

=  [or more information on cam- |
era lenses, circle (301) on Reply
Card. See also “Cumera Lenses” on
| p. 60 of the BE Buyers Guide.
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What video professionals have been waiting for...

The

Matrox Studio

Nonlinear Productivity and Linear Production Power Combined

Log, trim, rearrange, split, slip, slide, cutaway with lightning
speed. Choose from the widest range of compressed video quali-
ty in the industry — from preview-quality at one hour per giga-
byte to quality rivaling Betacam *'. You decide.

Don't sacrifice video quality — master from your high quality
source tapes. Pull your program into the powerful, true online,
A/B/C rall linear suite. Work with five layers of video/graphic mix
effects, hundreds of transitions, CG, keying, 2D and 30 DVE,
audio mixing, digital audio processing ....

The NEW Matrox Studio is unique. In one system you have the
benefit of fast random-access, nonlinear editing and the versatility
and quality of true component online. Without compronmise.

The NEW Matrox Studio features: vastly improved DVE, complete
proc amp controls; balanced audio I/0; a color-coded editing key-
board, an optional jog/shuttle knab; a hi-res, lightning fast editing
interface based on the award-winning Matrox MGA Windows
accelerator; and many more enhancements.

Don't settle for so called nonfinear “online” when you can spend
less and get the productivity boost of nonlinear editing AND true
component online (price of the decks included — no kidding!).

For more information call us today.

1-800-361-4903
or (514) 685-2630

Matros 15 a registered i itk and Matroa St FALItron MGA ane
tradenuarks of Mateos Bl Systeps i

Botagm 1 1 trademark of Som Corporatio

Matron Video Products Growy
105551 Reges Bivd, Dorcal Quedes
Fax. 1514) 685 2863

MATROX®

STUMO

HIP 21
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By Evan Krachman .

v Vith the advent of digital acquisition '
formats, cinematographers are becom- -
ing attracted to video. In the past, ¥
they had been reluctant to give :
up the high quality of film for
the convenience of videotape.
Digital acquisition allows high-
quality recordings to remain )

TELEPHOTO ADAPTER

ﬂ\?f i

| B 1 1 —

\AL‘:

WIDE ANGLE ADAPTER

Nikon’s FW-ENG conver-
tors provide wide-angle
conversion and have
both manual and servo
driven iris controls.

pristinethroughout the editing process.
Lens converters allow the high-quality
lenses developed for film to be used on
today's digital cameras. This not only
provides cinematographers with a com-
fort factor of using familiar equipment,
but also allows them access to the wide
variety of film lenses in existence.
Several things must be accomplished
to properly convert a film-style lens for
use with video cameras. The most obvi-
ous is the different mechanical lens
mounts. Along with providing for the dif-
ferent mounts, the position of the exit
pupil of the lens must be adjusted. Final-
ly, the converter must compensate for
the aberrations that exist in the camera
as part of the trichromatic separation
prism.
At least two types of converters for

Figure 1. Basic configuration of the ele-
ments used to convert 35mm film lenses for
use with video cameras.
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B 5"

0% Fiber

Keeps Your Audio Signals Regular Over The Long Haul.

Fven Over Short Hauls It's a
Remarkable, High Quality
Mlicrophone Pre-Amp, and
20 BIT &/D - /A Converter

All In One Affordable
Pachage

¢ 2.5 Miles transmission distance

¢ Eliminates RFI & EM! interference

* Eliminates Ground Loops & 60 eycle hum
* 108 dB dynamic range (A Weighted)

o 48\ Phantom power

* 70 dB continuously variable gain control

* Field powered by 12Vde
* Frequency Response .1hz - 21.5 Khz
¢ $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 1-800 525-3443 O Fax (214) 741-5145
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Model 5212 NTSC/PAL Vectorscope

At home in both worlds, Leader’s new Model
5212 Vectorscope and Model 5222 Waveform
Monitor fill the monitoring needs of facilities that
operate in both NTSC and PAL television sys-
tems. Switch-hitting is automatic, and system
flexibility is extended by universal power supplies
that accept power sources from 90 to 250 Vac,
48 to 440 Hz and 11 to 20 Vdc as an option.

Both units are microprocessor controlled. This
translates into a wide range of system tailoring to
fit individual needs, while keeping front panel
controls simple and familiar.

The vectorscope, Model 5212, features three
channel operation with overlay display of the
three signals. Automatic phase-set places burst
from the seiected reference precisely on the -(B-
Y) axis, and this includes an external reference.
Phase accuracy is +1°, and a digital readout
shows the phase of selected vectors with respect
to the burst reference. A simple method of mea-
suring differential phase and gain is provided,

NTSC/PAL

Switch

Hitters

Model 5222 NTSC/PAL Waveform Monitor ‘

with digital on-screen readout. X-Y (Lissajous)
display of stereo audio is also provided.

The waveform monitor, Model 5222, features
eight channel operation. Picture display is includ-
ed. Line select operation offers readout in both
NTSC or PAL (SECAM Ill) notation. Selected
line(s) are highlighted in the picture display and
in the combined 1V/1H display. Cursor measure-
ments apply to both time and level and provide
0.5% accuracy.

White phosphor CRTs are options for both units.

Call toll-free

1 800 645-5104
In NY State

516 231-6900

LEADER

FOR PROFESSIONALS WHO KNOW
THE DIFFERENCE

Leader Instruments Corporation, 380 Oser Avenue, Hauppauge, New York 11788
Regional Offices: Chicago, Dallas, Los Angeles, Atlanta. In Canada call Omnitronix Ltd., 416 828-6221
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-Fat's exactly what
you can do because our Audio DA

systems work - day in and day out.
they work so well we guarantee them for five years.

@ CH-20C Rack frame with dual power supply and
auto change over holds six transformer DA's.

@ CH-27 Rack frame with redundant power holds 10
stereo DA's, each DA can be strappedas a2 X 6 or
a1X12, a 13th summed output available for IFB feeds.

ADM

ADVLss=s Inc. PO. Box 250334 West Bloomlfield, MI. 48325
Phone 810 524-2100 FAX 810 932-1991

The
Audio
Company

Lens Converters continued

35mm lenses exist. (See Figure 1.) One is mainly for telephoto-type
lenses, the other is for wide-angle or fisheye lenses. Additional
converters exist for adapting lenses to cameras for HDTV use.
Converters used for telephoto lenses usually use a relay system
consisting of several concave and convex elements. Because
these lenses have afixed focal length, the viewing angle is reduced
to the ratio of the ?/»inch video image plane to the 35mm image
plane, which is 25%. As a result, the telephoto effects of the lens
are emphasized. In the wide-angle converter, the viewing angle is
not affected, but the image size is reduced to 25% of its original
value. Also found in the wide-angle converter is a correction prism
that prevents image reversal and an iris assembly that can be used
for auto-irising.

To give an idea of the type of versatility this type of converter
offers, a 6mm fisheye lens when combined with the wide angle

The Nikon F-ENG converters provide conversion for telephoto lenses.

Circle (37) on Reply Card

- NOTHING REMAINS
THE SAME

Whatever the size. . . Worldwide,

Technology is transforming the tape
storage industry. Keeping in touch with
= customer requirements is our top
_ priority. Call Storeel today when space
saving becomes your priority.
| 3337 West Hospital Avenue, Post Otfice Box 80523, Atlanta, Georgia 30341
404-458-3280, Fax 404-457-5585
Call Today For A Free System Design Consultation
Tailored To Your Individual Requirements
Circle (38) on Reply Card
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Storeel can help!

35mm lens spec

Angle of Video lens s?m.' Angle of
Focal length View Focal length view
Wide-angle adapter .
6mm fisheye 220° ' 1.5mm 220°
16mm fisheye 180° 4mm 180°
13mm 118° l 3.3mm l 118°
24mm 84° 6mm 84°
35mm 62° 8.8mm 62°
Telephoto adapter
200mm 12.3° 200mm 3.1°
300mm 8.2° 300mm 21°
600mm 4.2° 600mm | 1.1°
1200mm 21° 1200mm 0.6°
2000mm 1.2° 2000mm 0.3°

converter becomes a 1.5mm video camera lens. At the other end
of the scale, a 2,000mm lens with a 1.2° angle of view remains a
2,000mm lens but the angle of view changes to approximately 0.3°.
For information on other focal lengths, see the chart.

These converters, along with a set of 35mm lenses, can be used
by cinematographers and videographers to enhance productions.
Acquiring field footage in the digital domain with today’s cameras
offers nearly unlimited possibilities. New digital cameras offer
presets and adjustments on numerous parameters, and the new
converters add a whole new set of lenses to the equation. It is
unlikely that videotape will ever entirely replace film, however,
shooters from both the video and film worlds have more choices
than ever before.

Krachman is a sales specialist for Nikon Electronic imaging, Melville, NY.




In videotape, quality is everything.

Processes that introduce dropouts — whether they are in manufacturing, shipping, storage,
or usage — need to be identified and the scurces of dropouts removed. () That’s why we

at Ampex Recording Media Corporation have never taken our eyes off ore goal: Vo Dropouts.

Every day, 365 days a year, we're identifying — and removing — the czuses of dropouts

DR UTS

=0

wherever they are. This includes a world-class Quality Improvement Program within our
manufacturing facility — but it also incluaes helping our customers improve their storage,

handling, and usage of tape, to minimize dropouts.

AMPEX lF?ecor‘dihg Media
|
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PLEASE CALL OUR TOLL-FREE NUMBER

800/240-7042

AND REQUEST A COMPLIMENTARY COPY OF OUR BOOKLET:

ACHIEVING EXCELLENCE IN VIDEO PRODUCTION —
VIDEOTAPE QUALITY IS EVERYONE'S BUSINESS.

THIS BOOKLET PROVIDES THE AMPEX APPROACH TO'REACHING THE GOAL OF “NO DROPOUTS!’




The Bottom Line

The need for high-capacity,
fast and cost-effective digital
storage media continues to
grow at a rapid pace, but
developers are up to the
challenge. Breakthroughs in
both magnetic and optical
media have managed to stay
just ahead of the demand
curve, and this trend looks as
if it will continue. Broadcast
and production applications
can take advantage of these
new digital recorder systems
andtomorrow’s server-based
technology.
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media:

By Curtis Chan

The evolution of image management,
non-linear editing, video-on-demand, mul-
timedia and data compression have
brought about significant strides in data
storage technology. In fact, anyone in-
volved with the production or mainte-
nance of video and audio programs will
probably have developed a healthy re-
spect for storage technology in addition
to learning three critical axioms: There
can never be too much storage; storage
devices can never be too fast; and super-
fast storage is essential for real-time video
operation.

Both hard disk and optical technolo-
gies have strengths and weaknesses, but
when applied correctly, they each can
offer tremendous benefits tothe end user.
Some recent developments in both
forms of storage media will affect
the performance of future
products. This will be of par-
ticular interest to the broad-
cast and telecommunica-
tions industry as high-ca-
pacity/performancestorage
systems make their wayinto
the media servers of tomor-
row.

Hard disk storage
The broadcast and video
post-production industries’
continuing thirst for great-
er density and speed has

New recording

optical

and magnetic

Advances in storage media are
arriving not a moment too soon.

intense competition has encouraged hard
disk manufacturers to seek several alter-
natives for boosting capacity and
throughput. (See “Technology News,”
September 1994.)

Two of the most significant recent de-
velopments are the 2-head parallel pro-
cessing drives by Seagate and twin high-
density technology drives pioneered by
IBM. The 2-head parallel processing
drives, which use two heads and a buffer
on a single platter to process data, work
as a striped array. Striping is the process
of splitting data between two drives to
accomplish a doubling of data through-
put. Under SCSI-2 fast/wide condi-
tions,

The Seagate Elite 9 is a 5.25-inch, full height, 5,400rpm hard
disk drive with 9.1GB capacity and an average seek time of
11ms. It can provide an average data transfer rate of 6.9MB/s.
(Courtesy of Rorke Data)

been complemented by an

equivalent need from the general com-
puting industry. This has resulted in an
annual increase in hard disk areal stor-
age density of 60% in recent years. Such

Chanis president of Chan and Associates, a marketing consulting
company for audio, broadcast and post-production in Fullerton,
CA. Respand via the BE FAXback line at 913-967-1905.

data can be output at close to 20MB/s.
The second breakthrough, high-densi-
ty technology drives, exceed the perfor-
mance of current ferrite or thin-film drives
by packing 260MB onto a 1.8-inch platter.
These devices combine two separate
technologies: magneto-resistive (MR)
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Designing and producing superior test instruments that are the industry’s measure for accuracy

Pertormance engineering is clearly seen
in ShibaSoku's CM205N Auto Setup Color
Monitor. [t reproduces images with the highest
Color and Luminance Fidelity, but never adds
or masks even minor video defects

True NTSC Monitor

Utilizing Test and Measurement expertise.
ShibaSoku manufactures monitors to true
NTSC specifications. The NTSC Decoder
uses 1'Q Chroma Demodulation. tuned to
Human-Eye color perception. for richer, more
accurate Chroma saturation wth less cross-
color noise. The 205 has excelient Luminance
Frequency response and uses a 0.2¥mm Dot
Pitch, 20" Precision In-Line Dot CRT, able to
display over 900 TV lines with Adjustment
Free Convergence, accurate to +0.2mm.

Auto Setup—Plus

ShibaSoku’s Auto Setup system provides
acute accuracy and longer-term color temper-
ature stability with impeccable chromaticity
reproduction. to +0.002 points on the CIE « v
scale  accurate as the best color analyzer.
Unlike other systems. the Optical Sensor and
CPU circuitry reduce measurement errors from
compensation adjustments and eliminate opti-
cal filters in the probe. Auto Setup operation
is executed with an internal CAL signal
generator. Five Color temperature memories
store Contrast and Brightness data. the R.G.B.
Gain and Bias levels. Manual Front panel
controls have Preset UNCALL switches for two

separate settings without using Auto Setup.
High Voltage Beam current detection circuitry
ensures better Luminance stability plus higher
luminance pertormance (to 38fL.).

Standard Features/Options

3 Composite Video inputs
Component and RGB inputs

Y- C input

D1 Component Digital Option

D2. D3 Composite Digital Option
Auto Setup on any [npur Signal

PAL Decoder Option

Dynamic Double Focus system
Wideband CCD Comb filter

3 Line Comb filter

High Voltage Protection

HV Stand-by function (Saves CR7 life)
Power supply monitoring & protection
Svne, Burst circuit manitoring
Automatic Degauss operation
Chroma Gain compensation circuit
Variable Aperture compensation
Color Mono Split Screen function
Independent Preset UNCAL switches
Residual Subcarrier indication

+ H V Pulse Cross modes

TR I R IR I S

Full Line of Companion Models

‘the Multi-standard CM206N (900 TV line
CRT) is capable of a combination of 3 decoders:
NTSC. PAL. SECAM. DI. D2 and D3. Auto
Setup is opuonal in addition to the decoders.
Other Auto Setup models include: the 20"

Circle (28) on Reply Card

CM20IN. 14" CMI14IN, and Mulu-standard
CM202 and CM142, all 700 TV line CRTs,

Lasts Too Long

ShibaSoku’s moritor design philosophy,
anchored in Test and Measurement precision,
is dedicated to giving video pros the means to
inspect & video signal for ANY flaws or errors.
There are many picture monitors. but only one
line of Reference Quality monitors offers years
of reliable. stable service. You get longer-term
stability. sharper focus and resolution, and
higher luminance control, which truly let you
see what you've been missing in vour video
signal. Optimum ShibaSoku performance is
demanded by top professionals. In fact. some
users report having our monitors On-line tor
over a Decade. It seems the only way to get a
new ore into service is by enginecring the
Advancements vou need.

Find out more about the monitor that lets
you sec what vou need to see — circle the
reader service card number helow.

NSMLN

Asaca/Shibasoku Corporation of America
12509 Beatrice St., Los Angeles, CA 90066
(310) 827-7144 FAX (310) 306-1382




heads and digital partial response, maxi-
mum-likelihood (PRMI.) read channels.
The high-priced drives will first appear
in workstations and media servers, a
quickly growing market segment. (At NAB
1994, more than 100 manufacturers were
moving video on and off hard drives.)
In the last three or four years, the hard
disk industry has managed to increase
areal density primarily by flying heads
closer to the disk surface. But at the
present 2.5 micro-inches, tolerance
anomalies are starting to surface, and
the possibility of a head crash has be-
comemorelikely. Designers are now look-
ing at different schemes like PRML and
MR head technology, and getting away
from the analog peak-detect chip tech-

nology that the majority of today’s drives
are based on. Of course, PRML and MR
are not panaceas, and both will face start-
up pains. In fact, there seem to be as many
detractors as there are advocates of the
technologies.

The two systems (PRML and MR) work
in unison to provide greater than 40%
increase in areal density. Additionally,
PRML. helps increase capacity while de-
creasing cost by keeping the parts count
down. MR heads can pack flux transitions
so tight on the disk that current peak-
detectors may find it hard to read. To
recover the pulses on a read pass, the
PRML channel looks at samples from the
waveform, not the peaks. In theory, PRML
asks what sequence of bits would most

Since CBS first aired a videotape recording of
Douglas Edwards and the News on Nov. 30, 1956,
from Television City in Los Angeles, videotape
recording technology has enjoyed a number of
significant advancements. Most of these improve-
ments would not have been possible had it not
been for major advances in magnetic media and
media coating technologies. As the early adopters
of disk-based systems pronounce the end of mag-
netic tape, it is worth noting how the magnetic
tape industry is responding to the challenge.
Recent trends in videotape formats, particularly
those in the digital domain, have been character-
ized by narrower track and tape widths, higher
packing densities, slower linear tape speeds, more
compact cassettes and a demand for lower-cost
media products. Media manufacturers project
these trends will continue. Consequently, they are
focusing their efforts in the areas of base film, tape
formulation and tape coating developments.

Base film

Traditionally, magnetic media has been coated
onto polyethyleneterephthalate (PET), or more sim-
ply, polyester base fitms. Over the years, PET has
seen a number of technological advancements
that have improved surface integrity. This trans-
lates directly to lower dropout counts and im-
proved electrical performance. The physical de-
mands made on base film are enormous, however,
and it is clear that PET may eventually give way to
polyethylenenaphthalate (PEN) films. PEN is con-
siderably stronger and more durabie than PET. It
offers higher tolerance to changes in environmen-
tal conditions. As a result, magnetic inedia for
newer formats can be thinner while being signifi-
cantly stronger, while offering higher volumetric
packing densities and better performance across a
wider range of temperature and humidity.

After PEN, the next major advancement on the
horizon is polyaramide films. At present, polyara-
mide and other newer generation films show signif-
icant promise for further improvements in base
film technology.

| Formulation elements
The next area of R&D involves magnetic parti-
I cles and formulation chemicals. The recent trend

Stafford is product manager, videotape products at Ampex Recording
Media Corporation, Redwood City, CA. Respond via the BE FAXback
line at913-967-1905.

likely have created the waveform it ob-
served, and reconstructs the bitstream.

On the other hand, time-proven induc-
tive thin-film heads are now capable of
providing areal densities of around
500Mb/in2 and development is still ongo-
ing. In addition, the manufacturing of the
new MR heads and their optimization
process is still challenging. PRML read
channels are usually digital, and they
involve far more software than analog
channels. Unlike tweaking analog filter
circuits for traditional peak detector
channels, PRML uses customized DSP
code requiring exotic DSP programming
skills. PRML also depends upon a high
sample rate, which forces the DSP core to
run at high speed, thereby generating

Continuing developments in magnetic tape technology

toward metal particle media products has
been driven by their higher coercivity and
retentivity, which allow much higher record-
ing densities. This attribute is particularly
beneficial to digital formats.

The evolution of metal particle technology is
certain to continue. Metal particles of 1,8000e
are now being coated in tape production envi-
ronments, and many companies are experi-
inenting with 2,2000e particles. Due to their
smaller and more uniform size, these particles
will allow improvements that will easily satisfy
the projected demands of future formats.

Functionalized binder systems are another
recent chemical advancement. These provide
a “glue” that is more efficient in cross-linking
all the formulation ingredients, resulting in
high surface durability and stability. The num-
ber of dispersants and solvents used during
the manufacturing process also can be drasti-
cally reduced with these new binder systems,
making formulations simpler and less suscep-
tible to natural variations in inert chemicals.

Coating technologies

Since the early days of magnetic media, a
continuingtrend has been toward thinner coat-
ings. Knife coating, therefore, has given way to
reverse roll and gravure coating, as the demand
for thinner products has increased — and still
the industry demands inore. Two recent im-
provements in coating technology are now in
partial production. The first of these is metal-
evaporated tape, which is coated in a vacuum
chamber and produces a tape with a high-
coercivity coating of pure metal. This type of
magnetic media product is extremely efficient
and consequently allows high packing densi-
ties. Due to the need to coat this type of prod-
uct in a vacuum chamber, however, the tech-
nology does not lend itself easily to large-scale
production volumes.

A much more practical coating method is
that of multiple-layer coating. Presently, most
of the professional videotape available on the
market today is of the single-layer variety. A
single layer must be optimized for use by the
entire recording system — both short and long
wavelengthrecordings must occur onthe same
coating. Consequently, a single-layer coating
is necessarily a compromise. Multiple-layer
coating allows each layer to be separately

By David Stafford

formulated for a specific purpose (e.g., one
layer of chrominance signals, another for lu-
minance). With the recent emphasis on com-
ponentrecording, the advantages of suchtech-
nology are obvious. Muiltiple layer coating
also allows for different layer thicknesses and
even for non-magnetic layers. The possibili-
ties for multiple layer technology are almost
endless.

Will disk systems
spell the end for tape?

The advances made in tape technology, and
the results of research and development ef-
forts into future requirements, ensure that the
storage media industry has the capability of
meeting the demands of future formats.

The advantages that tape offers are quite
significantand are frequently overlooked. Mag-
netic tape offers the following:

* Extremely high packing densities for
cost-effective storage

* Low cost per unit of recording time

¢ Flexible, inherently removable
medium

¢ Highly reliable and consistent

¢ Wide-bandwidth and high-resolution
recording capability

* Interchangeability due to standard formats
and large installed machine base

Onthe other hand, there are some features of
disk systems that tape cannot provide. Ran-
dom access is a prime example. Each technol-
ogy offers significant advantages and disad-
vantages, providing the end-user with a choice
of whichever technology best suits the applica-
tion. Ongoing development ensures the user of
continuing improvements in performance and
economy of all magnetic media — disk and
tape formats alike.

a

®)/or more information on magnetic tape, [

circle (302) on Reply Card. See also
“Recording Tape, Video,” p. 64 and i
“Recording Tape, Audio,” p. 56 of the BE |
Buyers Guide. ‘
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The Legend
Continues.

The Old Standard. The New Features.

Our M267 Mixer is more than the best selling mixer Without increasing the size, we were able to pack in
of the last ten years. It’s the most versatile, the most dozens of new features and improvements. The M367
durable, and the best performing. You trust it in your has all the features of the M267, plus:
rack — you trust it on the road. And while production e Input peak LEDs
environments have changed, your mixer remained the ¢ Detachable power cord
same. Until now. e Two XLR outputs

¢ Easy-access side battery compartment
The New Standardl. ¢ Headphone monitor circuit

Our new M367 Portable Mixer gives you all the » Output peak/limiter LED
reliability and durability of the M267, plus a list of new e Balanced, 2-position mix bus
features and improvements. We made it over 25 dB ¢ Adjustable limiter threshold
quieter with a low noise circuit — ideal for digital formats. * Battery/AC VU meter illumination
We added two more mic line inputs, bringing the total to ¢ Monitor input sensitivity selector
six. We added peak LEDs. And we gave it 12 and 48-volt e Program/monitor input selector
phantom power for your condenser mics. With the Shure M367 mixer, we've just raised the

What we didn't change was its toughness. It's still standards. It's time you raised yours.
made with a rugged all-metal chassis and manufactured in
the USA with legendary Shure durability. For The Shure Dealer Nearest You,

Call 1-800-25-SHURE.
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increased heat. This in turn results in

Some people inthis  |[EckEERE="
particular line of work
tend toliven a
world of their own.

cles are being addressed, and drive
manufacturers have set their sights on
some stringent goals: MTBF greater than
50 years non-stop and price declines of
4%-5% per quarter.

Hard drive prices will continue to fall
while capacity increases, putting the cost
below $0.50/MB soon. Today, 8" x 6" x 3.5",
14-platter, 9GB formatted drives, spinning
at 5,400rpm are on the market for a list
price of $4,500, with rumors of a doubling
of this capacity to come soon. This is
going to help make video servers and
virtual studios a reality in the not too
distant future.

Hard drive prices will
continue to fall while
capacity increases,
putting the cost below
$0.50/MB soon.

Optical advances

Equally impressive are advances in op-
tical disc technology. The near future
should produce some significant advanc-
es in WORM, CD-ROM and magneto-opti-
cal (MO) systems. Each of these tech-
nologies will certainly affect numerous
industries.

On the WORM side, one company plans
to introduce in late 1994 a CLV or CAV 12-
inch disc that can run at four different
capacity/throughput levels. These four
increments are 136min/side at 5.2Mb/s,
130min/side at 9.4Mb/s, 68min/side at
10.5Mb/s and 65min/side at 18.9Mb/s.
The same company is investigating the
next generation of optical video storage,
projecting video storage capacity of more
than two hours on a CD-sized disc using
a blue-laser recorder.

After a long, slow start, CD-ROM is final-
ly poised for growth. Prices for this
650MB, 4.5-inch disc have dropped for
hardware and media. Authoring studios,
system developers and end users alike
are moving to the format in increasing
numbers, attracted by higher-speed play-
ers, writeable CD-ROM drives in the $3,000
range and disc manufacturing costs be-
low $1.50. CD-ROM-based mass storage
jukeboxes now can be found in capaci-
ties ranging from a few gigabytes to more
than 180GB. An important issue in the
CD-ROM environment involves the cur-
rent battle for a new quadruple capacity
standard currently raging among several
competing manufacturers. One propo-
nent is evaluating a quadruple density
CD-ROM system capable of storing 2.2GB
on a 4.7-inch disc and 540MB on a 2.5-
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inch disc. Using MPEG compression to
get transfer rates down to 4Mb/s and
playing back at quad speed on the 4.7-
inch disc, this format could provide an
hour of real-time video.

The last, and probably most important,
area in the near term for video is MO
technology. For a start, 27 member com-
panies in the Optical Storage Technology
Association (OSTA) standardized an offi-
cial migration path for MO this past July.
The 3.5-inch MO disk moves from today’s
230MB capacity to 2.6GB by the year
2000. Similarly, raw data rates will move
from current 1.5-2.5MB/s to 5-10MB/s by
2000. (See Figure 1.) The 5.25-inch MO
migration path begins with 1.3GB capac-
ity today and goes to 10.4GB by 2000. Its
data transfer rate moves from the present
2-4MB/s to 7.5-10MB/s by 2000.

Servertechnology

The real uses of the enabling technolo-
gies discussed here will become obvious
as the markets for media-server and vid-
eodisc technology evolve into selected
applications. Some of these applications
are digital videodisc recorders (DVDRs),
digital still-stores, broadcast media serv-
ers, (near-)video-on-demand (NVOD and
VOD) and media servers for local and
distributed delivery of information. Be-
fore discussing the role that media serv-
ers will play in these broad-based appli-
cations, a brief discussion of media serv-
er basics is in order.

The most basic requirements of media
server technology are continuous retriev-
al of data and its management. This in-
cludes the storage medium and facilities
for capture, retrieval, delivery and error
correction of program data along with

An important issue
in the CD-ROM
environment involves
the current battle for a
new quadruple
capadcity standard.

high reliability and fault tolerance.

Data compression is also involved. The
amount of compression and its specific
process can vary based on the needs of
the storage and delivery system. There-
fore, optimizing compression for a spe-
cific application is a key process. Early
media servers will probably be based on
JPEG or MPEG-], followed later by MPEG-
2. High-end media servers might not use
compression at all and would depend
heavily on huge capacity and extremely
fast access speed.

In the broadcast facility, media servers

And then there
are those who prefer

to stay extremely
well connected.

If you're one of these people, then we have
exactly what you need: systemization
and connectivity products designed to
heip you do your job better, as well as
the design expertise to help you put it
all together.

Today, Grass Valley offers a compre-
hensive range of single-function, “bread-
and-butter” products—everything from
small, off-the-shelf distribution, timing,
processing, and format conversion prod-
ucts to large signal-routing systems—that
allow all those “bells-and-whistles” pro-
duction systems to operate flawlessly.

In fact, it’s these type of reliable sup-
port products that effortlessly bridge the
worlds of analog and digital and ensure
that everything’s well connected. All of
which makes Grass Valley the one com-
pany that can help you put it all together.

For more information, call us at
1-800-474-8889, ext. 210 and ask for a
copy of our Designing Digital Systems
Handbook.

Grass Valley. The best connection
you can make,

GrassValley

ATEKTRONIX COMPANY

© 1994 The Grass Malley Group, Inc. A Tektronix Company.
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Tapeless!

High Capacity
Uncompressed
Component Digital
Video Disk Recorders.

That's righr. The tapeless suite is
here. For virtually any project.

The Quick-Frame" is redefining
creative opportunities for
satisfied clients all over the
world—3 to 90 minutes in less
than 37 inches of rack space.

Starting at under $39,000,
Quick-Frame offers seamless
real-time non-linear playback for
telecine, broadcast, edit suite and
animation/effects. Just plug it
in—no need for expensive
£quUIpMENt re-investments—
and no need for tape!

SCS! and Erchernet, of course.

Quick-Frame
.at’s D1..it's here...and it works!

Call for Information
(702) 831-7837
Fax: (702) 831-5710
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Figure 1. Migration path for storage capacity of 3.5-inch magneto-optical disks, as proposed by
consortium of 27 manufacturers. (Source. Optical Storage Trade Association.)

might replace the decades-old electronic
still-store. On the consumer side, if the
future truly is interactive, media server
technology will be forced to evolve. This
can only be brought about by the devel-
opment of disk-based stand-alones and
server systems in all areas of industry.
Ideally, the future will not just be tape-
less, but open and scalable supporting a
multiserver architecture.

Media servers will be
capable of storing
terabytes (10" bytes)
to exabytes (10" bytes)
of information.

In this new world, media servers will

| take on additional features because they

will have to be more intelligent. For exam-
ple, features like automatic load balanc-
ing and error correction, fault tolerant
and transparent changeover and sophis-
ticated self-healing repair diagnostics
may become commonplace. In addition,
video-based media servers will require a
symmetrical architecture that must be
able to read and write at the same time,
have total random access and the ability
to process multiple datastreams.

The last frontier is the integration of
hard disk, optical and tape medias into
application-specific media servers. (See
the related article, *Continuing Develop-
ments in Magnetic Tape Technology” p.
64.) A typical media (video) server might
include one or more processors, a large
array of mass storage devices configured
for throughput and data integrity, a solid-
state memory buffer for real-time audio/
video, and appropriate processing for
compression and interfacing to the out-
side world. The server components may
be linked by LAN/WAN, or established as
dedicated systems. The LAN approach

requires a common protocol standard,
but would allow a flexible, multi-user en-
vironment. The dedicated direction may
be more appropriate within the context
of the information superhighway, where
the establishment of local and remote
media servers is a must. These media
servers will be capable of storing ter-
abytes (10'2 bytes) to exabytes (10'¥
bytes) of information. Linked through a
complex web of communications and
control protocol, local and remote media
server hubs will be able to provide vast
amounts of information to the produc-
tion, broadcast and end-user communi-
ty. The prospect of video e-mail may not
be too far from reality.

On the motion-picture and post-pro-
duction/graphics side of the industry,
imagine the possibility of having on-line
access to vast amounts of digital imag-
ery, stock footage, location scenery data-
bases and on-line services. Even licens-
ing and royalties could be taken care of in
the background automatically.

With off-the-shelf hard disk and optical
media increasing their reliability, capac-
ity and cost-effectiveness, designers are
turning to software to bring home the
bacon. With proven hardware design,
software then becomes the controlling
agent for change, seeking an ultimate
goal of hardware-infrastructure indepen-
dence. As the industry moves onward,
the media server (and its high-perfor-
mance magnetic and/or optical storage
components) will become another com-
mon tool. n

Editor’s note: The author wishes to thank Pioneer New Media
Technologies, Sanyo and Syquest Technology for their assis-
tance with this article.

™ For more information on
magnetic or optical disc-based
storage, circle (300) on Reply
Card. See also "Computers &
Peripherals,” p. 71 of the BE
Buyers Guide.
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every production facility in the country. And that goes for the TASCAM DA-88 modular digital multitrack,
as well. It offers you incredible flexibility and a quicker production alternative to elaborate workstations, yet it

costs less than a good cart machine. Bottom line is you get the benefits of digital and the ease of use of analog.

No matter how you look at it, the DA-88 is the smartest way to ease into digital production and it's the
essential complement to any digital audio workstation. It gives you one hour and forty-eight minutes of
crisp digital audio (8-tracks) on a low cost standard Hi8 video tape. Better yet. It works just like any
other TASCAM deck — no learning curve. That means hassle free, quick production, especially

on those smaller projects with crazy deadlines.

So if you're a demanding broadcast
production person, demand the best

value in digital multitrack —

THE TISCAMOASS

TASCAM.

Take advantage of our experience.
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The Bottom Line

Tape-based production and
automation have been a
cornerstone of the broadcast
and post-production
industries for years. Despite
theirrecent appearance,
servers coupled with high-
speed networks are opening
up new possibilities for
facilities throughout the
industry.
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By Stevan Vigneaux

The presence of video servers at NAB
'94 was evidence of a technology turning
point; disk-based editing and playback
devices have evolved from stand-alone
workstations to fully integrated produc-
tion systems. Why is there so much ex-
citement about servers? What are the
benefits derived from server-centered
production? Why are vendors and broad-
casters turning to servers and network-
ing? What distinguishes one server-cen-
tered product offering from another? This
article will look at some answers to these
questions as well as some of the reasons
for a transition to server technology.

The serverimperative
Several driving forces are behind the
rapid spread of servers across the NAB
floor, among them:

* Media sharing: Server-based systems
allow multiple users to simultaneously
record to, edit from and play out of a
shared central library of audio, video
and graphics. Media sharing also speeds
editing because multiple users can work
from the same material.

* Production speed: Editing from disk with
a non-linear editor is faster and more
flexible than the alternative. Once the
footage is digitized, non-linear editing
eliminates the shuttling, rewinding and
cassette changes that can slow the linear
editing process. With the footage on a
server, multiple users can simultaneous-
ly access clips. Editing from a server also
speeds the production process by elimi-
nating the wait for a recording to finish.

Vigneaux is senior product marketing manager, broadcast prod-
ucts, Avid Techinology Inc., Tewksbury, MA,

Moving to
server-base
production

First shown at NAB ’94, servers are
already causing quite a stir.

When properly implemented, server tech-
nology allows an editor to start using
material from a feed even before the feed
recording is completed. Another area
where server-based production speeds
the processis revisions. Rather than com-
pletely re-editing a news story, an editor
can re-open the original version stored in
the server, quickly add the updated ma-
terial, and then place the new version in
the server alongside the original.

e Technical quality: Many times news pro-
duction can involve editing a story once
and then recutting that version several
times. Some stories are third- or even
fourth-generation re-cuts of earlier sto-
ries. Production systems centered on a
server and central library hold all the
material in digital form so each re-cut
remains the same quality as the original
digitized footage.

With the footage on a
server, multiple users
can simultaneously
access clips.

¢ Production quality: Word processing
makes it fast and easy to revise and im-
prove documents. This added flexibility
allows for creative freedom that can re-
sult in documents that are better written.
The same quality improvement from op-
erating flexibility also comes with disk-
based broadcast production, especially
when practiced on a server. Instead of
having to choose between getting a story
done on time or getting it done right,
disk-based editing makes it possible to



HOT METAL.

REALLY HOT METAL.

Introducing the 3M BC-Metal videocassetie. The hot, destined to popularity. In fact, we wouldn’t be
new Betacam SP” tape designed to raise the  surprised if you've already heard about it. But if you
standards by which all others are judged and  haven', rest assured, you will.

3M Audio and Video Markets Division
3M Center, St. Paul, MN 55144
Within the 703 area code: 1-800-831-8726

All other US: 1-800-752-0732 ©1993 3M
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achieve both. The server's central library
acts as a resource for images, graphics
and sounds. Editors can quickly search
the database for the right music or sound
effect to enhance a story.

e Efficiency: Using a central library can
eliminate running tapes throughout the
building and can improve efficiency. Effi-
ciency can also be improved when multi-
ple versions of a story can be created
with only slightly more work than a single
version. Stories can be updated quickly
and be ready for playback immediately.

* Archiving: Because the audio and video
are digital, and the entire system is com-
puter-controlled, high-powered databas-
es can be used to archive or retrieve
finished stories or raw stock. Mass stor-
age jukebox systems provide near-line
storage ranging from 10 hours to hun-
dreds of hours with access times as low
as 30 seconds.

With server technology, the operation-
al flow of news production can be faster,
smoother and less chaotic. The opera-
tional advantages just outlined are some
of the significant benefits introduced by
server-centered production systems.

Another benefit is the reduced mainte-
nance needed on the disk-based systems

EDITORS
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when compared with tape machines.
Sealed hard drives are virtually mainte-
nance free, and when configured as part
of a RAID system, drive replacement can
be quick and easy.

Reliability is another area where disk-
based systems can enhance the produc-
tion process. News stories are less likely
to be lost to operational problems.
Commercial playback can benefit from
server technology because make-goods
caused by tape jams, dropouts, tape wrin-
kles and head clogs are eliminated.

Another advantage that is not always
considered, and applies to server-based
or stand-alone systems, is physical size.
A disk-based edit system occupies per-
haps one-quarter the space of a simi-
larly equipped 3-machine edit suite
with switcher, DVE and character gen-
erator. A playback system with storage
for 1,500 spots can fit into a single 6-
foot rack.

Serverdistinctions

The wealth of press coverage and man-
ufacturers’ announcements about serv-
ers often fails to make clear the impor-
tant distinction between the various im-
plementations and target applications.
This also makes it difficult to distinguish
current products from promises for the
future. In addition, there is a difference

SERVER DRIVES

SERVER

between products designed for broad-
cast production systems and those tar-
geted to the video-on-demand market. At
present, there are three distinct server
implementations:

1. Video-on-demand servers: Large capac-
ity servers primarily intended for cable
TV head-end playback to the home.

2. Application servers: Servers with suffi-
cient hardware to allow the recording
(digitizing), editing and playback soft-
ware to run on the system.

3. File servers: Servers that function as
central libraries networked to full-func-
tion external workstations.

Video-on-demand servers have re-
ceived the bulk of the media’s attention
in coverage of the information super-
highway. Although a critical development
in video-for-the-home, they are not in-
tended for or suited to broadcast pro-
duction applications. These systems typ-
ically use MPEG compression and there-
fore editing cannot be done without first
decompressing the images.

Application servers and file servers,
also known as editing servers or produc-
tion servers, are the server implementa-
tions suited for broadcast production

PLAYBACK SYSTEM

/" ATM SWITCH

Figure 1. In a servercentered production system, digitized audio and video is
stored on the server hard drives. Editor workstations can access the footage
for editing. A playback workstation is then used to feed the material to air.
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use. The file server architecture provides more flexibility and
portability for workstation applications than application serv-
ers. File server architecture allows the workstation application
software and hardware to be independent of the server. As more
technologically advanced servers become available, only the
server software needs to be ported to the new platform, while the
application software and the workstation hardware remain un-
touched.

A disadvantage of application servers is the recording, editing
and playback applications must be written specifically for the
server. Furthermore, the server must be equipped with server-
specific hardware for digitizing and playback. Changing to a new
server can be a complex task.

Redundancy is another reason to select a file server implemen-
tation. In the event of a server failure, the external client worksta-
tions continue to function because they are independent of the
server although direct access to media stored in the file server
may not be possible. In an application server design, any failure
of the server brings the entire system to a halt because all the
hardware and software is in the server. In many ways, the distinc-
tion between application servers and file servers is much like the
difference between mainframe computing with distributed ter-
minals and contemporary client-server systems using desktop
computer workstations.

The server’s central library
can also act as a resource for
images, graphics and sounds.

Applications

Like any new technology, servers must be applied to the right
tasks and projects. The best environments for server-based
production are those where a team works together to produce a
packaged whole. News production is a good example. A typical
30-minute newscast can be described as a group effort where a
surplus of raw material is turned into 15 to 20 minutes of edited
stories capsuling the day’s news. Two or even three separate
stories might be produced about major news events while other
topics are covered with a single edited piece. Some of each day’s
stories reflect prior events. Access to a central archive can be
used to enhance the edited product.

In a server-centered system, the workstations feed the incom-
ing audio and video into the hard drives. Editing workstations
can instantly access this material. It is possible for multiple users
to access the same material simultaneously. This allows several
stories to be cut from the same source material without copying
or waiting. The playback workstation can access the edited
pieces so there is no delay in going to air. Even last-minute stories
are available for playback the moment they’re completed. Fin-
ished pieces can then be digitally archived for quick recall.

Sports or magazine productions are other candidates for serv-
er-centered production. Sports programs and magazine-style
programs resemble newscasts in many respects. As with news,
these types of programs require that a variety of material be
pulled together by a team of editors and producers working
under deadline. Raw stock on the server may be shared by
multiple editors, revised, and assembled into a final package.
And, because every step uses the original digital data, each
segment can easily be modified, even during final assembly,
without losing a generation.

It seems clear that server technology is reaching a level that
solves today’s problems in a new and efficient manner. As server
technology improves, it is apparent that disk-based systems with
computer workstations linked by high-speed networks will play
an important role in future broadcast production. n
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can fit an 80 Ib. calf in its stomach.
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It's even more astonishing that the new RTS ADAM™ Intercom
can easily hold several hundred people in its system.

Introducing the ADAM™ intercom system,
the most advanced system ever designed to
fit your needs. Physically, it’s about 1/10
the size of current systems, so you'll never
feel constricted. Whether you're adding on
or just starting out, its expansion capabili-
ties will leave you room to grow. Effective
communication is possible whether you are
interacting with fifty people or several

hundred. And, because the price is linear-
based, the ADAM™ intercom system
easily fits into your budget. The ADAM™
intercom system is also backward compat-
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RTS/Telex key panels. When you're ready
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com, get the ADAM™ intercom system.
It’s one system that’s easy to, uh, swallow.
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The Bottom Line

Many broadcasters wait to
replace their transmitter until
it is truly on its last legs,
when further repair becomes
prohibitively expensive.
Moving up to the lower-
maintenance world of
current transmitter design
sooner rather than later will
free such a station from the
financial burden of frequent
transmitter problems that it
faces. Savings from reduced
maintenance and higher
power efficiency of new
transmitters can quickly
amortize their costs.
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AM and FM

transmitters

Quietimprovement has produced quieter
transmitters — and quieted the pagers of

By Skip Pizzi, technical editor

The item that most notably distinguish-
es a radio station from any other audio
facility is the broadcast transmitter. While
an increasing amount of television view-
ing takes place via wired paths, radio
remains a vital wireless medium, with no
signs of this changing. The mobility of
radio is a cardinal asset, and the lynch
pin of its continued strength. The trans-
mitter has been of singular importance
to a radio broadcast operation from the
earliest days of the medium, and this is
no less true today.

The transmitter is also the broadcast
facility's last transducer. It represents the
broadcaster’s final opportunity to influ-
ence the signal — beneficially or detri-
mentally — before launching it into the
earth’s atmosphere and topography.

The casual observer might think that
not much has changed in this scenario
since Marconi and Armstrong — AM and
FM are still broadcast by high-power
transmitters feeding appropriate anten-
na systems. Yet the incremental changes
that have occurred would certainly be
noticed if those pioneers were to visit
any radio station (or listen to anyone’s
home/car/personal radio receiver) today.

The changes continue

Some broadcasters might be tempted
to wait out any improvement or replace-
ment of the transmitter until the next
generation of radio arrives in the form of
digital audio broadcasting (DAB). Others
realize that there may be a need for inter-
im improvements in traditional broad-
casttransmission equipment. Evenif DAB
is just around the corner (and that’s no
safe bet), existing AM and FM services
willcontinue to coexist with DAB for many
years thereafter. Broadcasters who don't

many maintenance engineers.

take advantage of new developments for
AM and FM transmission will lose ground
to competitors who do.

Because the radio broadcast market-
place is essentially mature in the United
States (i.e., few new stations are coming
on line), transmitter manufacturers real-
ize that domestic sales come almost ex-
clusively from replacements and up-
grades. Therefore, most transmitter de-
signs are kept quite up-to-date.

What a new
transmitter will provide

Most of today’s transmitters stress high
reliability above all else. Major compo-
nents in this direction are ease of mainte-
nance through modular design and in-
creased internal redundancy.

Some new incremental features are also
available, such as microprocessor con-
trol, on-board diagnostic display, reduced
requirements for tuning, adaptive failure
sense/switchover systems and frequen-
cy agility. The trend toward consolidated
facilities and increased group ownershi)
limits can make frequency agility a handy
new feature, especially during emergen-
cy situations. A frequency-agile transmit-
ter can offer a wider range of nearly im-
mediate back-up service applications.

Qualitative improvements in AM and
FM transmitters have focused primarily
on reducing transmission noise floors.
Among FM systems, lower AM synchro-
nous noise has been a common theme
(often provided by improved PA cavity
design). Its benefits include reduced
multipath noise and lower subcarrier in-
terference. With the movement afoot in
new subcarrier services, this attribute
may become increasingly important for
FM broadcasters.
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= end to the endless search. With
0.3 seconds average access time
d two playback heads, you
% be cued and ready to move
the next segment long before
the current one ends.

That’s why just about
anyone doing anything with
video -- from the major broad-
cast and cable networks to
sports arenas -- is doing it with
= Pioneer VideoDisc Recorders.

The search is over for
scores of O&QO's, affiliates, inde-
pendents, PBS facilities, nation-
wide networks, production
houses, and corporations.
Discover why KRON, KESQ,
KMEX, Prevue Networks,
TNN: The Nashville Network,
WSFP, WEMZ, KCOP, KCNC,
KDFW, Videofonics, NIKE, and
many others chose the Pioneer
VDR-V1000.

If you're searching tor a
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AM REPLY
MFR. MODEL or FM POWER FINAL AMP COMMENTS CARD #
~ = —— Ssx a5 B S _
BEXT L series FM 4kW to 30kW Single tube 307
T2000 FM 2kW Single tube All models can be custom
SF series FM 150W to 2kW Solid-state phase.k)cked to ext. reference
ITEX 100 ' FM 100W Solid-state
= — =
Broadcast B series FM S5kW to 35kW Single tube Optional video diagnostics 308
Electronics FM series FM 100W to 3kW Solid-state Combined or main/alt. available
AM series IAM S00W to 10kW Solid-state C-QUAM std.
T ! S e
CCA IFM series TFEM | 700W to 50kW Single tube | Solid-state IPA option avail. on units | 309
Electronics | up to 13.5kW
{ AM series iAM 10kW to 50kW Single tube Multifrequency capable
b—— — —
Continental | 814H I FM [250W to 1kW Solid-state Easily transportable 310
Electronics l 8144 {FM 3.8kW Solid-state Broadband design, no tuning
{8158 | FM SkW Single tube Solid-state IPA
‘ 816 series | FM 11kW to 35kW Single tube Solid-state IPA
D816 series FM 40kW to 70kW Tube Combined 816 configuration
I 314T, 315T, 316T AM l 1kW to 10kW Solid-state Interchangeable amps, no tuning
317D | AM 50kW Solid-state Interchangeable amps, redundancy
|
- |
DB ! PM/S series FM 100W to 1kW Solid-state Freq. synth. exciter; easy pwr. adjust 311
Elettronica PM/T series FM 1kW to 10kW Single tube Modular, redundant design
|
Energy-Onix l SST series {FM 150W to S00W Solid-state Broadband design 312
| Legend series FM 550W to 11kW Solid-state Built-in redundancy
| ECO series FM 1kW to 11kW Single tube Grounded-grid design
| MK series |FM 1.7KW to 50kW Tube Grounded-grid design; full-featured
|AM series IAM 1kW to 10kW Tube | Lightning-resistant
S - ) _ | S
GEC : Marconi B6044 AM 600kW Tube 313
Marconi Eddystone B series FM 300W to 10kW Solid-state Single-phase AC up to 2kW
U S —_— e
Harris Allied | Gates series | AM 1kW to SkW Solid-state Polyphase PDM design 314
DX series | AM 1kW to 2MW Solid-state Digital AM; >85% efficiency
Quest series | FM 100W to 1kW Solid-state All solid-state; 10W exciter included
Platinum series FM 1kW to 11kW Solid-state All solid-state; FET RF amplifiers
| HT 250, 500, 1FM FM <100W to 1050W Solid-state All solid-state, modular design
HT3.5 - 35FM {FM 800W to 37kW Tetrode Supplied with digitai or analog exciter
! !
—— + — —
Itelco . T212, 242M, 282 FM 100W to 500W Solid-state 315
T213, 233, 273 FM 1kW to 4kW Solid-state
1 T283, 214, 224, 234 FM SkW to 20kW Tube
| T254 FM 30kW Tube
N E—
Larcan-TTC | FMS series FM 100W to 16kW Solid-state 316
- — . = . _
LPB | AM-30P AM 2W to 30W Solid-state All units; For PSSA/PSRA, synch or 317
| AM-60P AM 6W to 60W Solid-state back-up use; single-phase 117 VAC;
| AM-100P |AM 25W to 100W Solid-state remote power-change option
e —— - ——— —
Nautel | AMPFET FM series FM 4kW to 10kW Solid-state Modular design; 65% efficiency 318
AMPFET ND series AM 1kW to 50kW Solid-state Modular design; 70-80% efficiency
| AMPFET NA series | AM 100kW to 300kW Solid-state Frequency-agile; 85-88% efficiency
QEI 675T series | FM <100W to 600W Solid-state For low-power FM uses 319
Quantum series |FM 300W to 6kW Solid-state Modutar design; single or 3-phase
| FMQ series ; FM 1kW to 30kW Single tube Grounded grid; solid-state IPA
RiZ | OR 100 SD-1M AM 100kW Solid-state Both units: All solid-state; >80% eff.; 320
Transmitters | OR 300 SD-1M AM 300kW Solid-state frequency-agile, 525-1605kHz
_H . (LB 5 e e S e e
Thomcast | TMW Series 7 AM 100kW to 300kW Solid-state All solid-state 321
| TMW 2600, 2700 | AM 600kW to 1MW Single tube Solid-state modulator
| RAMSES | series | FM { S00W to 2kW Solid-state All solid-state; modutator design
RAMSES |l series ' FM | 100W to 5kW Solid-state All solid-state; redundant
FMT 10,000 S | FM I 10kW Tube Microprocessor control
1 i

Table 1. A listing of major transmitter manufacturers and their current offerings. { FM transmitters, exciters and translators below 100W are not included.)
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¢¢ T he thing is just impossible to
screw up! The DM-80's non-
destructive editing is the only way to
go, and revisions are extremely easy
and very quick!”
—David Esch, Director of

Commercial Production
WPNT Chicago

144 e looked at DAWs for a
year—no other product

could even come close to the

DM-80’s price/performance ratio.’

»

—Bill Robinson,
Production Director
WQCD N.Y,, NY

¢¢ T love this machine! It’s
reliable, and user friendly. 1
can edit in 1/3 the time, and I wasn’t
familiar with disk recorders--the
DM-80 is easy to learn and use.”
—Michacl Cook,

Program Director
KSJJ/KPRB Redmond, OR

Broadcast professionals
speak out about the DM-80
Digital Audio Workstation!

¢¢ T 've been editing on tape half

my life, and was hesitant to give
up “rocking the reels”-but I found
this machine is incredibly easy to
edit with. And its expandable storage
put it way ahead of the competitors
we compared.”

~George Zahn,

Operations Dircctor
WVXU Cincinnati

¢¢ T he DM-80 is a great produc-
tion tool-it really changed our
sound! I like its fast and easy editing
capabilities.”
~Mike Britton,

Production Director
KODY/KXNP, North Plattc, NE

¢¢"T"he DM-80 does more than
DAWSs costing twice as much.

It’s very rugged-you can set it up and

forget about it. And it’s easy to use.”
—Tony Diggs,

Chief Enginecr
WKHK Richmond, VA

144 It’s like a digital studio in your
lap! The DM-80 is a very afford-
able, portable, high quality digital
editing system.”
—Howard Silberberg,
Sound Engineer

United Nations Radio
N.Y, NY

49 e originally chose the

DM-80 because of its user
friendliness. Then we discovered the
real magic of this device: a promo an-
nouncement that normally would take
4 hours can be done in 30 minutes.”

~Tom Collins, Director
International College of
Broadcasting & Recording, Dayton

¢¢ T he DM-80 is easy to learn,
and once learned...it’s fast,
very fast! We also like its clean
digital sound.”
—Barry Witherspoon,

Program Director
WSTO-FM, Evansville, IN

We couldn't say it any better.

Call (213) 685-5141, Ext. 337, or FAX (213) 722-0911 for more information about the DM-80 Digital
Audio Workstation for the magic of hard disk recording and random access editing at your fingertips.

Roland’

ProAudioVideo

Circle (50) on Reply Card



Coming in January

The biggest
thing to happen
in telev181on
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Tired of fighting ac power system
problems?
Get the answers you need.

+ 330 pages
Ac ¢ 200+ illustrations

Power Systems
Handbook

Jerry C. Whitaker

Topics include:

¢ AC transients

e Lightning effects

¢ Grounding

¢ Power distribution
¢ AC system design
e Standby power

* Power conditioning
¢ Safety

Written by Jerry C. Whitaker, an authority on ac
power system design and transient suppression.

From CRC Press and the Intertec Information
Age Catalog, AC Power Systems is an authorita-
tive handbook that explains what you need to
know to protect electronic systems from power
outages, transients, and related disturbances.

To order call 1-800-543-7771
Catalog #CT-714 $39.95

Solid-state takes over

A quick glance at Table 1 shows that the majority of current
radio transmitter designs employ solid-state final amplifiers.
Many manufacturers have moved away from tubes for all but
their most powerful designs. The cost-effectiveness and reli-
ability of solid-state systems have made this technology more
attractive for most radio transmitter applications.

Besides higher reliability, many designs accommodate ampli-
fier module changes while still on the air. Solid-state transmit-
ters can also pay tangible dividends from their power efficiency.
AC-input-to-RF-output efficiencies of 80% or more are now com-
mon in solid-state transmitters. Spare parts inventories may
also be reduced due to many solid-state transmitters’ use of
interchangeable modules.The reduced requirements for tun-
ing and other complex adjustments in many new transmitter
designs are also a benefit of solid-state components.

Service extensions

Another issue of heightened interest recently (in some loca-
tions) involves stretching the boundaries of a station’s existing
service area. As cities grow and populations shift, a station’s
coverage may need to adapt. FM translators (and in some cases,
boosters) and even synchronous AM systems can be employed
to extend a station’s service area, where allocations permit.

As aresult, several manufacturers have increased their line of
lower-powered transmitters and higher-powered exciters.

Digital systems

Although DAB is still some years away, digital RF technology
has already begun to make its way into analog broadcasting.
Digital AM transmitters have added even greater efficiency to
solid-state systems, while digital FM exciters (introduced re-
cently by a number of manufacturers) claim to improve the
quality and consistency of the FM signal.

The digital AM transmitter uses many small amplifiers, which
are switched and combined to build the modulated carrier
wave. Lower distortion and noise plus increased efficiency are
the resuit.

The digital FM exciter uses the numerically controlled oscilla-
tor (NCO) to create the FM signal. The NCO provides inputs for
digital control signals that independently set the frequency,
amplitude and phase of its output. Digital exciters include
converters to create these digital control signals from analog
audio and data inputs. Some units also offer AES/EBU digital
inputs for main carrier audio, thus avoiding one conversion
step. The NCO’s accuracy and ability to handle extremely
complex modulations is well-known among high-tech radio
design engineers, and is available for FM broadcast applications.

The last link

If you find yourself saying, “Yes, but my main transmitter still
has several good years left in it,” consider the state of your back-
up transmitter. Can you say the same about it? If not, think about
retiring your main transmitter to backup service while it's still
in good condition. A new transmitter may soon amortize much of
its cost through savings in maintenance and power consumption.

There is no “alternate path” (such as cable) for radio broad-
casts to get to most of today’s listeners. The RF link to radio
audiences remains paramount. Keeping the reliability and the
quality of the transmission facility as high as possible is a
primary responsibility of every radio station owner, operator
and engineer. The application of modern transmitter technolo-
gy can go a long way toward fulfilling that goal.

™ For more information on transmitter products, circle

numbers listed in Table 1 of this article on Reply Card.
See also "AM Radio Transmitters,” pp. 126-128 and “FM
Radio Transmitters, " pp. 128-132 of the BE Buyers Guide.
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Specifying a Mid-Size
Routing Switcher?

Specify the Tahoe Series
Jrom Sierra Video Systems!

A Tahoe Series routing switcher from Sierra Video
Systems is one of the best investments you can
make to enhance the operation of your facility.
Available in sizes from 16x16 through 32x64,
this family of routing switchers provides high-
end features and performance at a very afford-
able price. They are powerful systems capable
of handling any analog video, sync pulse and
audio signal format. A full-featured control
system adds to the power of Tahoe Series
routers, making them ideal for graphics, post-
production and remote truck applications.
There just isn’t a better performing routing
switcher system in this size range, regardless of
price. Here’s why:

Broadcast-quality performance and reliability
Transparent video performance

Optional pulse crosspoint modules

Balanced audio signal path

Supports up to 8 switching levels

A broad selection of control panels

Up to 64 control panels at distances to 5000 feet
Terminal port for setup and maintenance
RS-232/422 serial port for external control
Wideband RGB models available

Plug-in construction for ease of maintenance

Expandable design—buy what you need now,
add on later

vV VvV VvV VvV VvV VVVYVvYY

:Vith features I'itke this, you o i . \\\ SIERRA
now you can’t go wrong. Our . ‘ \\\

Seven-Year Warranty proves it. -1 2%
With Sierra Video System:s, ‘ \\\ SYSTEMS "".'.

you can see the difference! cyou can see the d fferen

For more information P O. Box 2462
Crass Valley, CA 95945 USA

on how to specify a Tahoe Series Tel (916) 4781000
routing switcher, see your local SVS® Fax (916) 478-1105
dealer or call Sierra Video Systems at

(916) 478-1000. Circle (59) on Reply Card




Dealing with AM
coverage problems

By John Battison, P.E.

Among the rewards of writing this col-
umn are the letters and comments [ re-
ceive from readers. A recent one from
Reid Brandon of Varian took me to task
for not saying why filament “burn-in” is
needed. (See “Re: Radio,” August 1994).
Actually. it was only for lack of space that
this was omitted. Because Reid’s com-
ments are so concise I've excerpted the
following from his letter:

“Burn-in’ usually describes the stabili-
zation period during which a tube’s fila-
ment voltage is set at the nominal (rated)
value. A thermo-chemical reaction oc-
curs within the filament: Metallic thori-
um migrates to the surface of wire, below
the carbide layer. It is here that an elec-
tron flow starts in a mono-molecular lay-
er. After about 200 hours the process
stabilizes and filament temperature can
be reduced without affecting proper elec-
tron emission. For long tube life, filament
voltage reduction must follow ‘burn-in.”

(Editor’s note: For more on this subject,
Varian Power Grid Products offers a free
booklet, “Extending Transmitter Tube Life.™)

Coverage questions

Probably the topic most often brought
up by AM station managers when talking
totheir engineers is coverage. Meanwhile,
loudness is probably top on the program
director’s list. Management-engineering
discussions generally lead off with, “Why
aren't we as loud as W—?" or “Why are
they louder than we are downtown?”
Questions like these are the bane of most
engineers’ lives, because they generally
don’t lend themselves to easy answers.

In the case of stations with directional
antennas, the engineer’s answer is often,
“The downtown area has moved, and it is
now in one of our low radiation areas.”
Yet sometimes the major population area
is still in the major lobe, but the signal is
down. For both DA and non-DA stations,
there are many reasons for low signals in

Battison, BE’s consultant on antennas and radiation, owns
John H. Battison and Associates, a consulting engineering
company in Loudonville, near Columbus, OH. Respond via the
BE FAXback line at 913-967-1905
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previously strong areas. One that is hap-
pening more often than you may realize is
simple “urbanization.”

In one recent case, a station manager
complained that his non-directional sig-
nal was much lower in the downtown
shopping area than the original measured
contour showed. New measurements con-
firmed this — signal strength was about
half what the original proof measure-
ments showed. The station was built
around 1950. The city was much smaller
then and the area between the transmit-
ter site and the downtown shopping area
was essentially open country.

Today’s FCC seems
more willing to accept
unique and novel
antenna systems.

In the past 30 years, this area has been
built-up and is now covered more by
concrete than by grass. What has hap-
pened to the conductivity? It measured
15mmbhos 35 years ago. Running a couple
of radials showed that it was now 6mmhos
No wonder the signal was down. In fact,
the built-up area was now abutting onto
the transmitter site, and the station engi-
neer was privately having worries about
environmental radiation problems.

In cases where previously good con-
ductivity has dropped, there isn’t much
that can be done short of moving the
transmitter downtown. Power increase
is usually out of the question now that
the interference rules have changed.
What was originally an interference-free
contour will now be producing, or receiv-
ing, theoretical interference that precludes
any power increase. A cochannel synchro-
station might be possible, but the inter-
ference zone might fall in a desired area.

Today’s FCC seems more willing to ac-
cept unique and novel antenna systems,
provided that operational proof of com-
pliance with interference rules is achieved.
Such things as antenna directors and re-
flectors dropped from guy wires to influ-

ence radiation in a given direction could
be proposed with some possibility of
approval, based on recent FCC prece-
dents. These projects typically require
costly engineering work, however.

More mundane fixes

Before resorting to such extreme mea-
sures when a coverage problem comes
up, first make absolutely sure that the
transmitter and antenna system are in
first-class condition. Because the FCC no
longer requires stations to have modula-
tion monitors, many do not have usable
ones. Beg, borrow or buy a scope, and
observe your RF signal. Look for flat-
topping and over-100% negative modula-
tion. Check for maximum 125% positive
modulation, and watch the scope to be
sure that your limiters are really giving
you the high average modulating level
that your program requires.

If you are an all-talk station, consider
buying one of the various available signal
inverters. These devices invert the polar-
ity of the audio signal such that the high-
er peaks in an asymmetric waveform are
always sent in the positive direction. This
will tend to increase positive modula-
tion, thus raising the average RF level for
a louder sound.

Be sure that the area at the base of the
tower is clear of vegetation that could
bridge the base insulator and change
impedance and power developed. Check
all ground connections for continuity and
remake any hard-soldered joints that
appear questionable. Clean all ATU con-
nections, especially coils and clips.

Of course, base impedance should be
measured. Also measure impedance of
the transmission line leaving the trans-
mitter and the input matching of the ATU.
Over the years, standing waves often seem to
develop, causing ATU matches to change.

In a properly adjusted RF system, the
line current should be approximately the
same at each end of the transmission
line. If it isn’t, it indicates a problem. If
your RF ammeters are old, it’s a good idea
to check them against a known good one.
Transmission systems — like people —
can change a lot in 40 or 50 years. ]



Strongest link.

Your satellite receiver is the
most important link in your
reception chain. And the one thing
you can always count on - the
signal never gets better than it is at
the receiver. It creates the most
important link to video and audio
technical performance and initial
S/N ratio.

Which is a very good reason to
specify Standard Communications
Corp.'s new rebroadcast
Intercontinental satellite TV receiver
- but it's not the only reason.

It has all the features
professional operators need most:
total flexibility in both C/Ku-band
operation, rebroadcast quality

certified video on NTSC, PAL
and SECAM signals, and a
universal power supply built for
the rigorous demands of
24-hour-a-day operation.

Never before has one receiver
worked so well from INTELSAT to
all DOMSAT formats in C, Ku and
S-band frequencies. The 800 MHz
or optional 1 GHz input will work
with all known LNBs on all
worldwide ITU regions. And our
synthesized PLL tuning circuit
provides direct frequency selection
with crystal tolerance - 100 KHz
accuracy in a continuous,
self-monitoring control loop. The
new digital AFC circuit improves
performance in low threshoid,
severe interference, and multiple
carrier per transponder operation.

A unique 70 MHz |.F. spectrum
inversion circuit allows Ku-band to
C-band or vice versa |.F. uplink or
downlink turnarounds.
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The Intercontinental is built for
knowledgeable and discriminating
engineers and offers proof of
performance RS250C and
CCIR567 certification. It features
six |.F. bandpass filters, from 36
MHz to 16 MHz, five audio filter
selections from 880 to 75 KHz, and
six audio de-emphasis circuits.

There is much more you should
know about the Intercontinental -
and Standard Communications -
than we can tell you in a single ad.
Call us or fax us. We'll send you
more information showing you how
to get the best performance and
peace of mind. Link up with our
new Intercontinental.
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P.O. Box 92151 * Los Angeles, CA 90009-2151
310/532-5300 ext. 280 © Toll Free 800/745-2445
Fax: 800/722-2329 (Tull Free) ® 310/532-0397 (CA& Int1 Only

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6
Aurora, Ontario Canada L4G-3Y5

905/841-7557 Main » Fax: 905/841-3693

Sales: 800/638-4741
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Transmission Technology

Pressurization
fundamentals

By Lloyd A. Keyser

Operational transmission line is criti-
cal to broadcast operations, however, it
is often overlooked or neglected until it is
too late. Performance of air dielectric
transmission lines can be greatly reduced
when the lines are filled with ambient air,
moisture in the air can condense on the
inside of the transmission lines. To pre-
vent electrical performance degradation
transmission line should be maintained
under dry gas pressure. Unfortunately,
many of today's transmission lines are
not pressurized.

Effects of moisture

Non-pressurized air-filled transmission
lines allow moisture entry through the
joints. Joint seals have a calculable leak
rate, which increases with age. Ballistics
penetration (through vandalism) allows
copious amounts of water to enter un-
less the line can be maintained under
pressure. Water in a line can cause prob-
lems of corrosion, voltage arcing and in-
creased VSWR.
e Corrosion: Without positive dry air
pressure, breathing allows moist air to
enter. As the temperature drops, it will
condense and cause corrosion, which
increases attenuation.
¢ Voltage arcing: Dust-laden moisture
deposited on the horizontal surface of an
insulator builds a conductive path as the
moisture evaporates. As the path arcs
over, failure occurs.
¢ Increased VSWR: Water deposited on
horizontal insulators and on the bottom
surface of horizontal runs of waveguide
causes increased reflected power. It de-
grades system performance (see Figure
1) and eventually results in transmitter
shutdown.

Design considerations

Condensation in transmission lines de-
pends on the amount of moisture in the
contained air, expressed as dew point or
relative humidity, and the outside ambi-
ent air temperature. Dew point is the
temperature at which water droplets or
ice crystals condense on a colder sur-

Keyseristhe businessunitmanager, pressurizAation productline,
Andrew Corporation. Ortand Park, IL.
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face. In other words, when the partial
pressure of the water vapor equals the
saturation partial pressure of the water,
moisture condenses. Relative humidity is
the ratio of the actual vapor pressure to
the saturated vapor pressure.

A - .-
Dust-laden moisture forms a conductive path, as
indicated by the burned Teflon. As the path arcs
over, transmission line failure occurs.

Both dew point and relative humidity
are affectec by temperature and atmo-
spheric pressure. Dehydrators remove
specific amounts of water at a specified
maximum relative humidity and temper-
ature to provide air at a specific mini-
mum dew point.

Outside ambient temperature changes
require special consideration. The dry
gas supply system must be sized to main-
tain transmission line pressure when the
outside temperature drops at rates as
high as 50°F per hour. Likewise, because
the transmission line pressure increases
when the ambient temperature and solar
load on the transmission line increase
faster than the leak rate, the transmis-
sion line must be protected with a high

pressure relief valve.

Excessive pressure drop in feed lines
and fittings can create unacceptable de-
hydrator operation. When the pressure
drop of the fitting and/or the tubing ap-
proaches the on/off pressure switch dif-
ferential, the dehydrator will build pres-
sure to that point and shut off. The inter-
val could be seconds, causing the dehy-
drator to short cycle until the line reach-
es the desired pressure setting. Short
cycling could, over time, saturate the
desiccant towers in a pressure swing
dehydrator. This is the number one cause
of field failure in pressure swing units.

The pressure drop in the feed line from
the dehydrator to the transmission line
depends on its length and diameter. All
too often pressurization systems are in-
stalled using too small a feed tubing from
the dehydrator to the manifold, or man-
ifold to transmission lines. One-quarter-
inch feed tubing is not recommended.
Most systems can use up to 300 feet of 3/s-
inch feed tubing. Large capacity broad-
cast systems can use up to 500 feet of
!/~inch feed tubing without degradation.

The magnitude of a pressure drop in
the system is directly related to equip-
ment sizing and installation workman-
ship. Dehydrators are pressure tested at
the factory to ensure leak-free operation.
Improper or sloppy installation will re-
sult in kinks in the lines and compression
fitting leaks. Protection of transmission
line flanges while the lines are being in-
stalled in the towers and buildings is
critical. The flanges should not have any
nicks, gouges or raised burrs on the edge
or surface of the flange. Check that gas-
ket grooves are free of debris and flange
seals are smooth with no nicks and cuts.
Flange bolts must be evenly torqued to
the prescribed values. High-quality instal-
lations are low maintenance installations.

Gas supply selection
The gas supply may be from a bottle or,
as is usually the case, from a pressuriza-
tion system. Bottled gases normally used
for pressurization are Nitrogen (N2) and
Sulfur Hexaflouride (SFs), which have dew
points in the range of -70°F to -100°F. Air,



Broadcastings best friend
IS home again.

IRG A1 Broadcast is now part of Comark Communications Inc.

For more than sixty years, RCA Broadcast was a world-renowned pioneer of the television and radio
transmitter industry. Noew as part of Comark—today’s UHF-TV transmitter leader—it's back where it belongs.

As a service of Comark Communications, RCA Broadcast will protect your AM, FM and TV transmitter
investment and keep you on the air with 24-hour customer and parts service, same day deliveries, worldwide
distribution, technical seminars and assistance.
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which is the most economical gas, 10

must be dehydrated to remove
moistureto an acceptable dew point
range of -36°F to -70°F. Pressuriza-
tion systems can be classified as
static or dynamic. In static systems,
the transmission line is pressurized
by a hand pump, or some other
means, and the pressurization
source is removed.

Transmission lines are not her-
metically sealed and will eventually
lose pressure in static systems.
Therefore, they require periodic
recharging. Hand pumps are used
on small tight systems and can sup-
ply up to 135scf (standard cubic
feet) of dry air under the ambient
conditions of 40% RH and 70°F
(21°C) before regeneration is re-
quired. Advantages include porta-
bility and simplicity. Disadvantag-
es include requiring manual regen-
eration of the desiccant, and low
purge and low system volume.

Dynamic systems incorporate a
pressurizing source that provides
dry gas on demand. The source
may be nitrogen tanks with a regu-
lator or an automatic dehydrator.

dB

20

30m}—

and periodic replacement or re-
generation of the desiccant. Man-
ual units can supply up to 270scf
(7,646 liters) of dry air under the
ambient conditions of 40% R.H.

40

and 70°F (21°C) before regenera-
tion is required. Their advantag-

es include automatic drying, low

power requirements, a 10 to 15
year life expectancy, economy of

operation and simpleinstallation.

0 500MHZ

The disadvantages include man-
ual regeneration of the desiccant,
power, moving parts, low purge
and system volume, and the com-
pressor units generate some
noise. However, maintenance is
generally more economical than

1000

changing nitrogen bottles. Desic-
cant may be replaced during

monthlyor quarterly inspections.

2 Saturated desiccant can either

be reactivated by baking it for

four hours in an ordinary oven at

0 500MHZ

Figure 1. Return loss of a length of 3-inch air dielectric cable
before and after the introduction of as little as 3ccs to 4ccs of
water. The water collects at the bottom connector and causes
severe performance degradation.

350°F (180°C) during dehydrator
down time, or replaced.

Heat regenerative units are used
on low volume, low pressure sys-
tems only. They are not econom-
ical on larger systems due to the

1000

The sourceis permanently connect-
ed to the transmission line system and
recharges it as required.

Nitrogen tanks are mainly used on small
tight systems and where mains power is
not available. Advantages include a dew
point lower than dehydrated air, no pow-
er requirements, no moving parts and
inexpensive gas. However, there are hid-
den costs including monitoring tank pres-

sure, ordering additional tanks, bad
weather delivery problems, low purge
volume, limited capacity (only minutes)
in the case of vandalism, and a potential-
ly complex piping installation.
Desiccant-type dehydrators are classi-
fied as manual, heat or pressure swing
regenerative. Manually regenerative de-
hydrators require frequent inspection

complex plumbing, electrical cir-
cuitry, and number of components. A
heat regenerative unit operates by using
two absorbing desiccant containers. Air
is passed through one of these contain-
ers in which the moisture is absorbed.
When the moistureinthedesiccant reach-
es a specified value, the incoming air is
switched to the second container. The
moisture in the first container is driven

TRANSMISSION LINE LENGTH, FEET (METERS)
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DEHYDRATOR CAPACITY SCFM (litres/min)
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Figure 2. Transmission line size vs. length. Select the transmission line
size across the bottom of the chart. Proceed vertically until the length is
intersected in the left hand column, then follow the volume curve to the
top of the chart to determine the range for a properly sized unit.
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i icrophone or line inputs :

or two séereo program

out by heat and the process reverses as
required.

The advantages of these units include
being light weight and rack-mountable.
They also generate less noise and vibra-
tion because a small low pressure com-
pressor is used, there is automatic regen-
eration of the desic-
cant and relatively low
power requirements.
Disadvantages include
higher total power
consumption com-
pared to pressure
swing regeneration, a
greater number of
components for the
plumbing and electri-
cal circuitry, and they
cannot support a high
pressure, high volume
system. To overcome
system leaks, the unit
must be capable of
continuous operation.

Pressure swing dehy-
drators incorporate
the principle of mois-
ture separation by des-
iccant absorption. The units consist of a
high pressure compressor and two cylin-
drical absorption drying chambers
switched by a timer control and sole-
noid-operated valve. The drying cham-
bers are used alternately every 30 sec-
onds. A molecular sieve desiccant is nor-
mally used. When the tower alternates,
the solenoid valve at the base of the
tower opens, allowing 65psi dry air from
the drying side to blow the water nole-
cules from the crystalline structure into
the atmosphere from the wet side. Ap-
proximately two-thirds of the com-
pressed dry air is used to regenerate the
tower and the remaining one-third is
sent to the system.

The advantages of the pressure swing
units include automatic regeneration, a
10 to 15 year life expectancy, economy of
operation, dew points in excess of -10°F,
high purge volume, high system volume
and simple installation. For small sys-
tems, a bypass kit can eliminate short
cycling. The disadvantages of these units
are the need for power, moving parts and
a tendency to create noise.

Membrane dryers are new to the indus-
try and offer exceptional reliability and
dew points in excess of -50 F. A patented
feedback system generates system dew
points in excess of -65 F. Moisture separa-
tion is by the permeation process through
an inert maintenance-free fiber material.
The advantages of using membrane dry-
ers are increased MTBF calculations due
to fewer parts, longer warranty, higher
capacity per compressor size with pro-
portionately lower power consumption,
and quieter operation. A noise-reduction
option is also available. Disadvantages are
the need for power, moving parts and
SOme COmpressor noise.

Moisture in a transmission line can result in
corrosion that increases attenuation and de-
grades system perforinance.

Propersizing and installation

Proper sizing of the dehydrator is im-
portant to its reliability and ability to
provide dry air. A dehydrator that is too
smail will operate at a high duty cycle
and require compressor overhaul in less
calendar time. For the manually regener-
ative units, a
desiccant
change is need-
ed more fre-
quently, thus
increasing
costs. A dehy-
drator that is
toolarge will,in
the case of the
pressure swing
system, short
cycle, saturat-
ing the towers.
Manual and
heat regenera-
tive units are
unaffected by a
smaller system.
Properly sized,
= - a dehydrator

should operate
on aduty cycle of 5% to 10%. This provides
maintenance-free operation for up to 10
years without a compressor overhaul.

Improper installation can degrade sys-
tem performance. Feed line tubing should
be neatly dressed and free from kinks.
Fittings should be airtight. Transmission
line must be purged of any moist air.
When pressurized cable is supplied for
the installation, the pressure should not
be released until installation is finalized.
If this is done, only a small amount of
purging will be necessary.

During purging, the pressurization unit
is connected to one end of the line, while
the other end of the system is opened.
The unit has to operate long enough to
allow at least three air volume changes to
take place. An alternate method is to
pressurize to 8lb/in?(55 kPa) and let the
air escape after one hour. Repeat this
procedureseveral times, allowinganhour
each time for the air to mix.

When choosing a pressurization sys-
tem supplier, assure yourself of a highly
reliable system by obtaining the benefits
of program management, a dedicated
pressurization engineering department,
an environmental laboratory and per-
sonnel with a knowledge of the telecom-
munications requirements. The supplier
should also be able to supply a 24-hour
loaner dehydrator for an emergency. Re-
member, a properly selected dehydrator
and pressurization system will provide
years of trouble-free operation and qual-
ity air time. u

|
\

[ = for more information on

pressurization equipment, circle

\ (303) on Reply Card. See also
“Pressurization Equipment” on p.
68 of the BE Buyers Guide
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Electronic
communications

By Jim Bernier

[13

lnformation superhighway” is the
catch phrase of the '90s. When it be-
comes a reality, the public will be con-
nected to a universe of services from
home, car or wherever they may be. This
“superhighway” is similar to another su-
perhighway vision of a generation ago —
the federal interstate highway system.

The parallels to these two visions are of
interest to us today. In the case of the
interstate highway system, the I-roads
were generally built alongside existing,
but narrower and slower, highways or
along abandoned railroad right of ways.
Many were built on old trails and stage-
coach roads. The interstate highway used
existing transportation routes to bring
forth a system with greater capacity and
speed. In broadcast engineering parlance,
it's called increasing the system band-
width and frequency.

The forthcoming information super-
highway will most certainly be built atop
existing communication channels, and
with significantly increased bandwidth
and speed. But that's the future. What
about today? What are the narrower and
slower highways this will be built upon?

In the realm of computer communica-
tions, that existing highway consists of
analog and digital telephone lines. Broad-
cast engineers need to be involved in
these networks, to understand their op-
eration, and to become as comfortable
with them as exciters, PAs and diplexers.
To ignore this evolution is not in the best
interests of the broadcast industry.

Networking systems

Many computer networking systems are
available today. About a year ago, the
SBE dedicated some of its resources to
participating in those networking sys-
tems. The SBE HQ BBS, located at the SBE
national office in Indianapolis, is the pri-
mary vehicle for this task. The SBE HQ
BBS is an electronic bulletin board sys-
tem administered by system operators,
or Sysops.

The SBE HQ BBS has three principal areas:

Bemier, CBT, is the director of station operations for WTVH,
Syracuse, NY, and chairman of the SBE's Electronic Communica-
tions Task Force. He is the past chairman of SBE Chapter 22 in
Syracuse, and is one of the sysops for the SBE HQ BBS.
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SBE Update

1. The Main Area contains weekly bulle-
tins and updates to the SBE Job Line,
electronic versions of the “Short Circuits”
newsletter, and information on certifica-
tion exam dates and application deadlines.
2. The File Area is subdivided into spe-
cialty areas, such as engineering, chap-
ter newsletters, and a special file area
available to active members of the SBE.
3. The Message Area is divided into top-
ical areas called conferences. It provides
a means of direct communications with
the national office. In the message area
are two networked conferences: The SBE
Conference, which is networked to more
than 50 other BBS systems across the
country, and the BROADCAST Confer-
ence, which is carried on a BBS network
called FidoNet and is available to more
than 30,000 BBS systems worldwide.

The SBE Conference is where discus-
sions of SBE activities take place, upcom-
ing Ennes Conferences are announced
and people from around the country can
request information from (and make com-
ments to) the national office. This confer-
ence is delivered to individuals through
Internet, and is available worldwide.

As indicated, the SBE and BROADCAST
Conferences are networked to many dif-
ferent BBS systems across the country.
That is to say that a message written on a
BBS in Phoenix will also appear on sys-
tems in Indianapolis, Syracuse, Milwau-
kee, Houston, Tidewater, Seattle and
more. This allows people to participate
innational discussions electronically with
just a local phone call.

Following the loop

The message networking is reminiscent
of the way programming was networked
in radio and television many years ago.
Back then it was called bicycling, but the
principle is the same. Let’s follow a mes-
sage originating on the SBE HQ BBS in
Indianapolis: One Monday, Linda Godby,
SBE’s certification secretary, enters ames-
sage in the SBE Conference regarding the
upcoming certification exams. Later that
night, when long distance rates are at
their lowest, the SBE HQ BBS automati-
cally shuts down to call its hub site in
Syracuse. The SBE HQ BBS makes copies

of the new messages entered since the
previous night's phone call and sends
them to the Syracuse hub. With the same
phone call, the Syracuse hub will send to
the SBE HQ BBS any new messages that
were received from other systems. The
Syracuse hub is aregional hub that serves
individual BBSs and also sends messages
to the main hub.

The Syracuse BBS is operated by SBE
Chapter 22. It will hold a copy of Godby’s
message for four other BBSs that connect
with it (Milwaukee, Houston, Moscow,
Idaho and West Palm Beach), and also
send a copy of it to the broadcaster’s BBS
in Phoenix, which serves as the main hub.

The Phoenix main hub will make copies
for the 15 or so systems that connect with
it, some of which are also regional hubs
that serve other systems. One of those
systems copies Godby's message into the
Internet. The process of moving a mes-
sage from one type of network into anoth-
er is called gating. Other systems that
provide gating services are the Tidewa-
ter SBE BBS in Norfolk, VA, and the SPPE
BBS in Chattanooga, TN.

These exchanges are made overnight
with phone calls between the systems.
Depending on the sequence of calls, the
message will be seen on more than 50
BBSs within a few days. Responses to the
message would follow the same paths
but in reverse.

The SBE Conference BBS participants
use a variety of networking software with
names like FidoNet compatible, PCRE-
LAY and QWK compatible enabling virtu-
ally any type of BBS to interconnect with
the SBE Conference.

In the near future, the speed of the
distribution system should increase once
it begins to travel on the information
superhighway. But until then, the tried
and true networks continue to provide
the SBE and its members with timely
information and help.

The SBE Headquarter’s BBS can be
reached at 317-253-7555 and supports
modem speeds up to 14,400bps. All mem-
bers are invited to call and sample the
entrance ramp to the information high-
way provided by the SBE HQ BBS. -
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SAMSON

MR-1 Wireless System

« The MR-1 micro receiver is a professional VHF wireless
receiver measuring ‘ess than 4° long and 2* wide.

« FCC licensed in 14 channels from 174 MHz o 213 MHz.

» Truly switchable balanced mic level (600 ohms) to
unbalanced {-10 dBm) output.

» dbx noise reduction to snmu!\aneously increase dynamic
range and eliminate noise.

» Recewer squelch, level & headphone level output controls.

« Can be powered by a 9V battery for 10 hours.

» SH-2 hand-heid traosmnter can be used with mic elements
fike Shure SM 58 dynamic mic or Audio Technica Pro 4

« ST-2 (L) body pack transmitter can be used with leading
lavalier mics like Scny ECM-144 or Audio Technica 831,

Lavalier {clip mic) Systems
» ST-2(1 &ECM -144 Transmitter with Sony mic &

MR-1 Recewer... ..-.367.50
= ST-2(L) ECM-44 Transmitter with Sony mic &

MR-1 Recever... o
« ST-2(L} AT 831 Transmiter with Audio Technica

unidirectional mic & MR-1 Recelver.

Hand-Held Systems

« SH-2/PR4 Audio Technica Dynamic mic element &
MR-1 Recewer. .
« SH-2/58 Shure SM58 Dynamu: mic element &

MR-1 Recerver... 434,95
» SH-2/85 Shure SNi-85 condenser mic element &
MR-1 Recerver. .592.50

SUPER TD SERIES TRANSMITTERS
Faor the serious protzssional who wants true step-up quality
features. Lavalier {ciip mic) systems each includes:

MR-1 Micro Receiver
TX-3 Body-Pack Transmitter
Lavalier Mic with Muiti Pin Plug

Sony ECM-144 ...507.95 Sony ECM-44 . . 544.50
Sony ECM-55. .653.50 Sony ECM-77 724.95
Senheiser MKE: - R .747.95

| SENNHEISER]

RECORDING MICROPHONES
MKH 60 P48U3

Supercardioid/Lobe (Short Shatgun)

Short interference tube RF condenser, lightweight metal alloy,
transformerless, low noise, symmetrical capsule design, smooth
off-axis trequency response, switchable low cut titer (-5 dB at
100 Hz), high frequency boost (+5 dB at 10 KHz) and 10 dB
attenuation. Handles extremely high SPL (135 dB), ideal for
broadcasting, film, video, sports recording, interviewing in
crowded or noisy environments. Excellent for studio voiceovers.

Supercardmld/lnbe (Shotgun)
E iyht RF . fugged, long shotgun,
low dustonmn push-pull element, lrans’ormeness. low noise,
switchable presence: (+5 dB at 10 KHz), low cut filter (-5 dB at
50 Hz), and 10 dB preattenuation. Handles 133 dB/SPL with
excellent sensitivity and high output level. ideal tor video/ilm
studlos, theater, spurting events, and nature recordings.

Supercardiold/Lobe (Shotgun)
T fess, RF designed as a ination of
pressure gradient and interference tube microphones. Very
goad feedback rejction, low proximity etfect, 128 dB/SPL.
ugged and resistant to changing climate conditions. Ideal for
boom, fishpole, and camera mountings. A long-distance micro-
phone for videa, fitm, and studio recording. Excellent for inter-

viewing for reportes, podium or lecture microphone.

Ultra-directional Lobe (Shotgun)
Narrow-by patt RF micro-
hone. Handles 124 "dB/SPL and has high output voltage
erfect for crowded news conference, movie sets, TV stages,
sporting events and nature recording.

MKH 816 TU3

Same as MKH 816 P48U3, but designed to use 12 voit audio
wire (A- B) powering.

MKH 20 P48U3
Dmnidirectional

Low distortion push-pull element, transtormeriess RF con-
denser, flat frequzncy response, dlﬂuse/near field response
switch (5 dB boost at 10 KHz), switchable 10 dB pad to pre-
vent overmodulatron. Handles 142 dB SPL. High output leve!.
Ideal for concert, Mid-Side (M-S), acoustic strings, brass and
wind instrument recording.

MKH 40 P48U3
Cardioid

Hluhl& versatile, low distortion push-pull element, transformer-
less RF condenser, high output level, transparent response,
switchable proximity equalization (-4 dB at 50 Hz} and pre-
attenuation of 10 dB to prevent overmodulation. In vocal appli-
cations exceflent results have been achieved with the use of a
pop screen. Recammended for most situations, including digi-
tal recording, owrdubbing vocals, percussive sound, acoustic
quitars, piana, brass and string instruments, Mid-Side (M-S)
stereo, and conventional X-Y stereo

Panasonic =)

Broadcast & Television Systems

WJ'MXSO Digital A/V Mixer

* Four input switcher and any two sources can be routed 1o the program busses
-channel digital frame synchronization permits special effects in each of the A/B busses.
« Combination of 7 basic patterns and other etfects creates 287 wipe patterns
» External edit control input for RS-232 or RS-422 serial controls
Also has GP! input.
* Wipe boundary efiects: sot/border (bold, 8 back colors available)
« Digital effects including strobe, stiil, mosaic, negative/positive, paint,
monochrome, strobe, trail, and AV synch 0
« Fade-in and fade-out video, audio, tifles individually or synchronousty faded
* Real-Time compression - the entire source image is compressed instde a wipe patterr
«“Scene Grabber™ makes it possible to move a pattern, upholding the initially trimmed-in
(cture integrity.
~ Non Additive Mix (NAM): sefects between A and B sources, passing only the signal with the
highest luminance value.
= Down stream keyer with selectable Sources from character generator or external camera.
= Incorporates 8 separate memories that enable virtually instant recall of frequently used effects
« 8 preset ettects include: Mosaic Mix, Position Stream, Corkscrew, Bounce, Flip, Shutter, Vibrate, and Satellite.
« Audio mixing capability of 5 sources with 5 audio level adjuslmems

AG-DS840/AG-DS850

S-VHS Slow-Motion Editing System
Editing machines truly designed for professionals

The AG-DS840 player and AG-DS850 Editing VCR are state-of-the-art S-
VHS editing machines that pravide the quality required for professional
video production and even broadcast systems. Equipped with
Panasonic's advanced digital technology they offer features such as
Digital VHS Circuitry, Digital 3-D Time Base Correctors, Digital Slow
Motton, and Digrtal Noise Reduction. They also have buitt-in Time Code
Generator/Readers for frame accurate editing. and component video output
for connection to Ml and Betacam machines.

AG-DS840 & AG-05850 Features:

+ They provide clear, noise-1ree, high quality slow playback. Playback

speed, including Digital Still is sefectable in 10 steps (-1/4, -1/8, -1116, -

1725, D, -1/25, +1/16, +1/8, +1/4, +1/2).

Built-in enhanced performance, 3-dimensional digital TBC with a correction

range of one tield With the VCRs continuousty retaining one tield in memory, the data

is used for 3-D type processing thereby providing excellent dropout compensation

Oigital Signat Processing for improved picture quality and for maintaining unitorm plcture quality

during editing. A Chrome Aperture C (CAC) circurt color blurring and expands chro-

ma bandwidth.

Other digital signal processing (DSP) circuits include

- Digntal Noise Reduction {DNRY): Processes Y and C signals separately to boost S/N Ratio by minimizing norse during thayback.

- Digital Comb Fitter: Uses an advanced 3-dimensional system for complete Y/C separation. The result 1$ reduced color and
lurminance blurning.

- Switching Noise Mask Circurt. Effectively elminates noise caused by head switching during slow motion playback.

Employs amorphous video heads that have a higher magnetic coercivity than conventional ferrite heads. Expanded colur signal

trequency response from the amorphous heads enhances picture quality by minimizing color blurring.

They have built-in LTCAVITC (Longrtudinal/Vertical Interval) time code reader/generators for absolute frame accurate editing.

Equipped with component outputs allowing easy to other video This allows high quahty

transfer of S-VHS source material to Betacam or Ml

Equipped with RS-422 {9-Pin} serial interface. The standard control system for professionai broadcast machines.

1Q {Intelligent Quest) mechanism delivers precise, high-speed operation, plus the reliability needed. The dual-loading cystem

achieves high-speed response while protecting tapes and heads from damage. The tape transport mechanism uses five direct

drive motors, including two reel drive motors. Automatic head cleaning is also provided.

Capstan Control System with large capstan spindle allows high-speed search at 32x normat speed.

Four channel audio including two hi-fi stereo channels with a dynamic range of S0dB as well as two tinear channels with Dotby

NR. Each audio channel has its awn input (AG-DS850 only) and output with i I-level setting capability All audio

channels use XLR connectors.

« Provides 169 wide aspect compatibility, so they are tully equipped for the next generation of televisions.

« 3 rack units high, they are unbelievably compact for easy space saving installation. 19” rack-mountable with optional AG-M730.

Mil “W Series”
AU-W32H/W33H/W35H

For years, Panasanic's MII VCRs have consistently brought protessionals the

superior broadcast quality of component recording Now the “W-Series™

brings the power of quahity component recording to an ever wider range of
users. The "W-Series” delivers the famihiar Mil qualty that professionals
around the world have come to depend on, at a substantially reduced cost.

And with the "W-Series”, there are no compromises to the format, or to the

bandwidth required for true component recording. They are equipped with

3-D type TBC tor exceptional playback stabiiity and excelient dropout com-

pensation. All models have built-in SMPTE time code readers and genera-

tors (AU- W35H) and they each fealure color framing — so essential tor
ammation and editing.

« Uses true component recording technology, with separate tracks for the
luminance (Y) and chraminance (C) signals. Delivers vivid colors and super
sharp details— thanks to the full 4.5 MHz luminance bandwidth Because
the signals never mix during recording, the quality remains exceptionally
high, even during repeated editing and dubbing.

» You don't have to worry which kind of tape to select, because there (s only
one tape. MII uses metal tape 10 achieve high picture and sound quality.
You can record and playback 90 minutes on a VHS size cassette.

» Each 15 equipped with a digital 3-dimensional type TBC boasting a correction range of one full field (262.5 H lines). The memory
continuously retains an entire video field of information in memory, and 15 used for 3-D processing, providing excelli-nt dropout
compensation and honzontal and vertical jiner.

« All models have four high-quality audio channels There are two Hi-Fi channels, with a dylamic range of 85 dB and two linear
channels with Dolby NR.

« "W-Series” models offer high precision time code editing, with ¢ 0 frame accuracy. Both players include a SMPTE time sode reader,
while the AU-W35H has a ime code reader/generator. The AU-W35H records VITC and LTC and MIl VCRs.

switch between them during playback, according to tape speed, for consistent, reliable ime code identification. User bits are record-
ed in either LTC or VITC (or both), with the capability of making either one (or both) an internally generated time of day clock

* AT {Auto Tracking) Is & standard feature on the AU-W33H player. When used with an edit controller or the AG-A300 Slow Motion
Controller, the AU-W33H provides noiseless still, siow-motion and quick-motion playback with a range of -1x to 2x normal
speed. It also allows fine control over playback speed - highly effective for situations where "ht and ill” capability 1s required.

» They allow TBC adjustment on the VCRs itselt Convememly Ioca(ed adjustment knobs for all TBC commls including wdeu level,

¢ \a phase, setup >vel syn pin terminal allows n.

-]

chroma leve

LEADER

Model 5850C

Vectorscope
An ideal companion tor the 5860C Wavetorm Monitor,
the 5850C adds simultaneous side- by-side waveform
and vector Featured 1s an
erated vector scale that precludes the need for !ussy
centering adjustments and eases phase adjustments
from relatively long viewing distances. Provision 1s made
for seltecting the phase reference from either (A or B)
inputs or a separate external timing reference.

Model 5860C

Waveform Monitor
A two-input wavetorm monitor, the 5860C features 1H, 1V,
2H, 2V, 1 psidiv and 2V MAG time bases as well as vertical
amplmer response chaices of flat, IRE (low pass}), chroma
and DIF-STEP. The latter facilitates easy checks of lumi-
nance linearity using the staircase signal. A PIX MON output
jack feeds observed (A or B) signals t0 a picture monitor,
and the unit accepts a1 exiernal sync reference. Built-in cali-
brator and on-off control of the DC restorer is also provided.

56844

5854

Model 5864A

Waveform Monitor
A lull( portable waveform monitor for field use, the
Model 5864A is a two-channel unit that provides 2H and
v sweegs with MAG, FLAT and IRE response, and nor-
mal and X4 gain.

Model 5854

Vectorscope
2-channel portable vectorscope is ideal for field use and
features A and B phase reference, fixed and variable
%aun Both units shown with optional battery holder and
P-1 type battery.

IVIAGNI

MM-400

« The MM-400 is a combination waveform and vector
monitor especially configured for the cost-conscious
producer. A low-cost alternative to CRT-based wave-
form monitoring the MM-400 produces a video picture
of the input signal's wavetorm and displays it on any
video monitor. It provides a simple, atfordable and
accurate way to set camera levels before a shoot, or to
check time base correctors and color fidelity in editing,
Problems hike hue shift, smearing, muddy contrast and
loss of detail are eastly identifted for correction.

FEATURES:
Converts wavetorm or vector display information into a
standard video signal which can be displayed on a
video momitor or routed around a video facility. no
need for additional expensive monitors. Switch
between pictures and waveforms at the push of a but-
ton.
« Incorporates an advanced SC'H phase and color frame
Indicator that is a must for editing and post production,
At a glance it tells you if a signal's subcarrier-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 tormat—
NTSC, PAL, Component or $-Video. It has automatic
detection between NTSC and PAL formats.
Three loop-through inputs can accept three composite
signals or one component, or RGB signat
No complex displays or special test signals are
required for component video momtonn?
interchannet timing and amplitude display make com-
ponent analog monitoring easy. has color bar limit

markings for Betacam, M-1/ and MPTE formats.
o and controls, chan-
nel, sweep speed position control, phase rotation are
on easy-t0-se¢ dedicated pushbuttons
Besides instant toggling between picture and wave-
form, a mix mode combines waveform and picture dis-
[Flays for simukaneous viewing.

he MM-400 can be readily used by even novice opera-
tors. It has easy-to- understand set-up menus for dis-
play color, Interchannel timing, SC/H phase alarm,
Usable in any video facility of any size for displaying
signals. its low cost makes 1t affordable by the smailest
studio, while its features and performance make it ideai
for monitoring in high-end facilities as well

WE ARE AUTHORIZED PANASDNIC INDUSTRIAL VIDED DEALERS, ALL PANASONIC VIDED INCLUDE DNE YEAR USA WARRANTY DN PARTS AND LABOR,

Circle (54) on Reply Card
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| PROFESSIONAL VIDEO TAPE |
L]

H471S S-VHS Double Coated
.1.69  ST-60

ST-30.....
ST-120.

8.49
8.09

M221 Hi 8 Double Coated
Metal Particles Metal Evaporated

PB3QHMP 4.99 E630HME. ...8.79
PE6OHMP . 7.19 E660HME. ..11.89
PE120HMP ...8.69 EG120HME...... 1579

AMPEX

187 KCA 3/4" U-matic Broadcast (in Box)

KCAQS ......6.79 KCA1Q 7.29 KCA15 1.69
KCA20.......7.99 KCA30..  .8.69 KCA60...12.19
197 BCA 3/4" U-matic Master Broadcast (in Box}
BSC10 (mini)8.59 BCA10 8.59 BCA20 9.59
BCS20 (min}9.59 BCA30....10.29 BCAB0. . .14.39

297 SPA 3/4" U-matic SP Master Broadcast {in Box)

SPS10(mmni)...... .10.19  SPA10 10.19
SPA20 10.89  SPS20(mini) 10.89
SPA30 1249 SPAGO.... ..16.29

398 Betacam SP Master Broadcast (In Box)

'BTS

Broadcast Television Systems

Betacam SP. PRO Series
PBC 2600 Player

More than 90 minutes of playback time using L=size Metal
or Oxide cassettes

PBC 2650 Player with
Dynamic Tracking (DT)

Same as PBC-2600 pius-

« High-speed picture search provides recogmizable color pic-
fures at up to 10 times normal speed tn forward and reverse
{24 times normal speed in monochrome)
« Two longitudmal audio channels with Qolby C-type NR
+ Equipped with RS-422 9-pin senal interface
* Built-in Time Base Corrector with advanced high quality
digital dropout compensator
« Optional BVR-50 provides remote control of the TBC
|+ Built-in LTCAVITC/User Bits reader. and character generator
* Y/R - Y'B-Y component signal outputs via BNC or 12-pin
| Betacam DUB connectors. Also has S-Video outpul.
0 Ophonal BKW-2020 provides U-matic DUB output capability

« Oynamic Trazking (0T} provides broadcast quality noiseless
playback within -1 to «3 imes normal speed

PBC 2800 Player/Recorder

Same as PBC-2600 plus-

* Buill-in comgrehensive editing facilities
« Dynamic Motion Contro

vath memory provides slow motio
editing capabilitiy {when used with a player VTR equipped
with OT tunction)

0 90 minutes of recording/playback using L-size Metal or Dxide

(for playback only} cassettes
3um - LTC VITC User Bits generator and reader

| WV-F700

' 3-CCD Digital Processing Camera

« Three 2/3" high sensitivity 380,000 pixei CCDs with on-chip optics, plus precision ft 4 mgh
resolution pnsm debiver 750 tines of honzontal resolution, and S N ratio of 62dB
« Achieves a sensitivity of 18.0 at 2000 lux and mimimum object illummation is
7 lux at f1 8 with +24dB gain (4 lux at 11.4).
« Emmy Award-winning Digital Signal Processing DSP technology
| Dark Qetail Circuit enhances contours under varying ighting conditions. Uses lumi-
nance senstlive algorithms to determine the optimum degree of enhancement in dark areas of
the picture without altering the brightness of other areas In the picture. Enhances confo urs of
l objects as fine as strands of human hair, even under challenging lighting conditions

|

7 nowvg
NovaBlox
VIOEO PROCESSING SYSTEM

The NovaBlox Video Processing System is comprsed of
individual function modules called NovaCards The range of
NovaCard modules includes fime base correctors, frame
synchronmizers, sync generators. encoders, decoders
transcorders, distribution amplifiers and routing switchers
NovaCards have the flextbility of plugging into erther a com-
puter or one of four NovaChassis that hold from one to 15
modules NovaCards tit into an IBM or compatible expan-
sion slot including Amiga, Most of the NovaCards utiize
RS-232 sera) date for operational control and include 00S
Windows, and Amiga softwiare. For desktop and portable
applications the C-2B chassis hold hwo cards There 15 also
the C-4 single chassis that upto
four NovaCards and the three rack C-15 NovaFrame v/hich
features 15 slots To provide operational control when
using one of the NovaChassis there are two NovaTrol Senial
Control Units to choose from They provide LCO status tis-
play vath four button operation or the NovaTrol/2 which has
enhanced operation with dedicated function controls and

| LCO status dispiay. c28

’(}ZA

(]

BC-5A (small) 16.79 BC-10A (small) 18.49 - Chroma Detail com| = .
pensates for poor resolution in mgh chroma areas of the picture
BC-20A (small) 20.49 BC-30A (small) ......22.39 Provides a wide dynamic range image with clear reproduction in the chroma area NOVAMATE TBC/Frame Synchronizer
BC-5LA. 15.99 BC-10LA 18.49 - 2-Dimensjonal Low Pass Filter reduces cross-color caused by high leve! brightness One of the NovaCard modules of the NovaBlox system. the
BC-20LA... 20.49 BC-30LA 22.39 fv:or’\‘fumlzllncuollglrobllﬁ sub-carner Reproduces fine stripes and lattice patterns with a NovaMate 1s a umque TBC/Frame Synchromzer that satis
» jini {
BC-60LA 31.79 BC-90LA 4959 - Highbght compression circuit expands the dynamic range of highhighted areas and { ::;Se1e\¥,'3.ere'f113§s°:,zgﬂaz?ﬂzlpc\?.g:g‘{g"s:x’:g|.¥;ﬂ:°slt’;:(s
| prevents halation Produces detailed images when viewed aganst a hnqm backhght { NovaMate plugs directly Into a computer or one ol);eve'l
o 0 e
m a XE Switchable R-Y, B-Y, ot Y/C system allow:s direct docking to S-VHS, M-11 or Betacam SP docking VCRs chassis configurations  Cantrolis performed ether by Soft
« To further enhance operational speed and flexibiity, a totai of four  spectrum With Scene File Three, these hues are adjusted while ware or NovaTrol control units The flexibility of its modular
. N easy to use Scene File modes are availabie using the white talance to provide natural tones design and microprocessor control plus its superior quality
BQ Certitied 8mm High-Grade Sgene File One 15 the Standard Mode which sets the WV-F700 fo - S'"=ne File Four s the User Mode for flexible data setting Twenty make NovaMate the ideal alternative to stand-alone and
adjust to studio hghting ditferent digital adjustments ¢an be set incluing gamma, knee- |
P6-60 HG BQ...........5.09  P6-120 HG BA. 6.69 [ Seene File Two s the ?ilummance Mode which provides for differ-  pont chroma detail. detail matrix and shading Indwidual settings ;:ompmer based.TBCS _&
H ent shades of black to be reproduced clearly in dark locations with-  are avaitable for 11 of the 20 tems at gains of 0dB, +9¢B. +18dB 1 .
B Certified HI-8 Metai Cassettes out requinng lighting aiterations. and +24dB These digital adjustments also alfow the WV-F700 to be WELARR/(ALUOTHER NOVALEKDS:
P6-60 HM BQ 5.8 PB-120HMBQ .....7.89 |. Scene File Three 15 the Fluorescent Mode Under fiuorescent light-  matched to othe- color cameras in a studio envronment for quick ENCODERS, DECOOERS, TRANSCOOERS.
PA PLUS Expitaxial VHS Ing certain cotor hues tend to be reproduced shghtly i the blue  set-ups OtSTRIBUTION AMPLIFIERS AND ROUTING SWITCHERS
T-30 Plus 1.69  T-60 Plus 1.99 ': {
T-90 Plus .. 209 T-120 Plus .. 2.19 {
HGX-PLUS Expitaxial VHS (Box) | KY- 2 ’ U B | . .' ' “
HGXT-60 Plus . 2.69  HGXT-120 Plus ... 2.99 }
80 Broadcast Quatity Expitaxial VHS (Box) | 3-000 CUIUI' Video Camera BSG-50
T-308Q. .4.39 T-60BQ. 4.99 | « New %" CCDs with 380,000 pixels (360,000 etfective) with advanced elec BlaCkbUTSt/sVﬂG/TOI'le Ge“erator
T-120 BO. 589 | tronics delivers resolution of 750 horizontal nes and reduced smear The BSG-50 provides an economical means for generating
« Sensitwity of /8 0 at 2000 lux Min tllumination 75 lux with /1 4 fens. +18dB the most common RS-170A video timing signals used 10
BQ Certitied Protessional S-VHS {In B°l) « LOLUX moge aliows shooting scenes that were previously tmpossible due to perate various wideo Swilchers, effects generalors. TBCS
ST-31BQ..... 6.09 ST-6280 669 llnslu"lCIen;lr:Dl}lg dé:CPs arjvc i Lur lt‘);léltq"l nSiy e dlﬂﬂ an | VCRs, cameras and video edit controllers
ST-126 B 39 ST-182 80 13.59 electronic ga of plus a prxel readout system which provides an a +6 BNC video/pulse outputs

tional 6dB Together they provide +30dB without the noise and picture degradation normally associated with this much gain
| Excellent color balance ts maintained even down to 15 tux illumnation

* Now available: 6 blackburst, 4 sync. 2 subcarrier
« Each sync output indwidually seftable for composite sync.

SONY

Hi-8 Professional Metal Video Cassettes

P6-30 HMPX .5.79  P6-30 HMEX 7.99
P6-60 HMPX 8.19  P6-60 HMEX 11.49
P6-120HMPX 11.09  P6-120HMEX 15.49
PR Series Professional Grade VHS
T-30PR....2.39 T-60PR.....2.59 T-120PR._.2.79

PM Series Premier Grade Protessional VHS
T-30PM...3.49 T-60PM.. . 3.99 T-120PM.  .4.79
BA Series Premier Hi-Grade Broadcast VHS (in Box)

T-30BA. .. .3.59 T-60BA... .4.09 T-120BA . 4.89
MQ Master Quality S-VHS (In Box}
MQST-60. .7.99  MQST-120 .8.39

BRS 3/4" U-matic Broadcast Standard (In Box)

KCS-10 BRS (mim) .8.29 KCS-20 BRS (mini}....8.99
KCA-10 BRS 8.19  KCA-20 BRS .8.69
KCA-30 BRS 9.69 KCA-60 BRS 13.49

« Auto Shooting Mode where you only have to zoom focus and
| record All other parameters are controlled aulomatlcally
Enhanced ALC (Automatic Level Controf) mode for continuous
| shooting in all ight levels Ths allows continuous automatic

shooting from dark interiofs to bright outdoors

The Muiti-Zone Ins Weighting system gives preference 10

| objects m the center and lower portions of the picture The
Automattc Peak/Average Detection {APB) provides intelligence
to ignore unusual objects such as bright hghts
* Auto knee circuitry extends a scene $ light to dark dynamic
range reproduction by up to five times without

« Equipped with Yariable Scan function. This allows flicker-free

shooting of any computer screens Variable scan enables a

precise shutter speed from 4 to - of a secand in 256 incre-

ments to be set, matching a computers scan fate

Star filter creates dramatic 4-point star effects Users can also

select from a wide range of optional filters

« Advanced Memory System (AMS) stores customezable settings

for vanious shooting conditions

Uses just 12 4 watts of power with camera adapter and

viewhnder. so bane? time can be allocated 1o VTR operation
ede:

[ « Has large 1 5-inch viewhnder with 500 lines of resolution and

| SMPTE color bars. Status system provides audio leveis, accu-
mulated or remaining recording time and VTR operation Also

battery voitage and camera setup Zebra patiern indication and
safety zones with a center marker are also provided

S sachtler

VIDEO 14/100 FLUID HEAD

* Vibrationless vertical and horizontal brakes
* Built in bubble for horizontal leveling

+ Sachtier Touch and Go System

: Integrated shdlng nanery plate B

n 2 steps
. Fvlchonless Ieak prool fluid damping wun three
| levels of drag

vith wide range of tnpods series 100

HOT POD TRIPOD SERIES

Easily stal and detail enhancement through the
Cameva Setup Mrnu
Docks directly to JVC BR-5422U. BR-5411UB and BR-S420CU
professional S-VHS recorders Model KY-27 UPCH docks

directly to Hi8 and Betacam

composite blanking. H-dnive, or V-drive
« Separate bufter for each output-maximum signal isolation
* 1KHz, 0dB sinewave audio tone output, focked 10 video
« Qutputs can easily be configured to meet
user and equipment needs

specif 3269

1 036'50
Color Bar/Sync/ Tone Generator

* Genesates ful/SMPTE r bars. blackburst and

gosne sync signals

Built-in imer can automatically svatch video output from

color bars to cotor black after 30 or 60 seconds. Easy and

convement for producing tape leaders and stnping tapes

vath color bars and black

{  Front panel seiection of tull-field or SMPTE cotor bar pat-

| terns or colorblack (biackburst: video output

| * Includes crystal-controlied. 1KHz 0dB audio tone output

* Outputs video, sync ref frame 1 KHz. 0dB

« Audio tone switches to silence and color bars change to
black when using 30/60 second timer

« Fully RS-170A SC/H phased and always correct

com-

No adjustment required 3349

WE STOCK THE FULL LINE OF
HORITA PRODUCTS INCLUDING:
WG-50 ~ Window Qub Inserter

TG-50 - Generator/inserter
TRG-50 ~ Generator/inserter/Search Speed Reader

Especially developed tor use in ENG, the Hot Pod tripod s the fastest in the world The central locking
system 1S activated on all three legs al the same hme. while the pneumatic center column easily makes it
possible to have the lens at a height ot over 7 feet The elevation force of the center column is factory
set and doesn't require any setup When moving to another location it can be carned by .ts handie
located at the center of gravity

ENG TWO-STAGE TRIPOD SERIES i

Sachtler two-stage trpods have an enlarged height range (lower bottom and higher top position) so they are more universal Legs can {
be locked in seconds with Sachtler's quick clamping There are also heavy duty versions for extra stabibity The heavy duty aluminum

XBR 3/4” U-matic Broadcast Master (In Box}

KCS-10 XBR (mini)...8.79  KCS-20 XBR (min) 10.19
KCA-10 XBR 9.29 KCA-20 XBR 10.69
KCA-30 XBR. 11.99  KCA-60 XBR 15.69

KSP 31/4" U-matic SP Broadcast (in Box)

Y Y RG- = . A
KSP-510 (mint) 9.59  KSP-520 (mini)... .11.09 1 has a 20mm diameter tube vs. 16mm and the heavy duty carbon fiber has a 24mm diameer tube vs 22mm - Also all heavy duty two :G?'sgg;?c 5:2,‘;::,' :_’%?,7&';#:35735'02,32 e
KSP-10 10.09  KSP-20 1159 | stage tnpods have a folding tnpod handle VUT-80- VITC-To-LTE Yransiato
KSP-30 12,99 KSP-60 .16.99 - 0

VLT-50PC - VITC-To-LTC Translator / RS-232 Controt
RLT-50 - Hi8 (EV0-9800/9850)TC 10 LTC Transiator
TSG-50 ~ NTSC Test Signal Generator
SCT-50 - Serial Control Titler “Industrial” CG,

Time-0ate Stamp, Time Code Caplioning
SAG-50 - Sale Area, Convergence Pattern and
Line Trigger and Generator

SACHTLER SYSTEM 14 PACKAGES

BCT Metal Betacam SP Broadcast Master (Box) [ SYSTEM 14 PRO I - Economic standard  SYSTEM 14 PRO Il — Light standard sys-  SYSTEM 14 PRO Ill — Quickes! tripod
BCT-5M (small) ... .16.39 BCT-10M (small) ...17.39 | vith two-stage aluminum tripod videg tem weith two-ctage carbon fiber tnped system, extremely high extension possible
BCT-20M (small).21.29 BCT-30M (small) . 23.29 | Includes 14/1 00 Flurd Head + ENG 20 Two- video, includes 141100 Fluid Head + ENG 2 by the pneumatic center column. includes
BCT-60ML 2319 BCT-90ML 51.99 slage Aluminum Tnipod s SP100 spreader + CF Two-Stage Carbon Fiber Tripod - SP10€ 14,100 Flurd Head + Hot Poid Tnipod &

e = | ENG 2 Padded Bap 3450.00  spreader « ENG 2 padded bag  3995.00  Padded Bag 100 1! 3695.00
L
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TO INQUIRE ABOUT Y

800 221-5743 * 212 807-7479
or FAX 24 HOuRs: 212 366-3738

UR ORDER:

Store & Mail Order Hours:

.. FOR PHOTO & VIDEO" E

119 WEST 17TH STREET, NEW YORK, N.Y. 10011

Sun 10-4:45 * Mon & Tues 9-6 » Wed & Thurs 9-7:30 # Fri 92 # Sct Closed

RUSH OR OVERNIGHT SERVICE AVAILABLE (extra charge)

TASCAM

DA-88 Muiti-Track Recorder

The first thing you natice 2bout the eight channel DA-88 1s the
size of the cassette - it's a smalt H-8mm wvided cassette. You'll
also notice the recording tme - up to 120 runutes. These are
just two of the advantages of ire DA-88's innovative use of
8mm tzchnology

« Intnnsic te the 8mm « geo format 15 the Autamatic Track
Finding (ATF) control ivstem This appro .ch records the
tracking control nformation, tong with tae program matenal
using the nelical scan (video) head. Competing S-VHS based
system record the tras king data w th a Wrea” recording head.
Indep2ndent of the pragram data.. The $-vHS tape rust be
run at a higher speed 1thereb defivering shorter racording
time; to delver contrcl track “eliabiity. and requires some
form of avtomatic or 1nanLal tracking ads'ment. Synch-
romzat on angd tracking rtust pe adjusted, erther automatically
or mznually (just like an yaur home vcr) as the maciine ages.
or if tz tape is playec buc< an anather machine.

* On the other hand, th. ATF system ensares that there will be
no lracking errors of 0ss of wynchronizasion The DA-88
doesn't even have 107 reed) @ tracking agjustmen: All erght
tracks of audio are pertectly tynchronized. ‘What's more. this
system guarantees per‘ect tracking and «yrchronizelion
between all audio tracks on ail cascaded decks - whether you
have one deck or sixteen {up to 128 :racks!)

« Incomng audio 1s digitized by the on-boerd 16-bit D A at
eithe- 44.1 or 48KH2 (user selectable). The frequency
response 1s flat from 204z tc 20KHz while the dypamic range
exceeds 920B. As 01 would expect from a CD-quality
recorder. the wow arm f'utter 1s unmeas rable

« One of the best featurss of the DA-88 1s tf e 1bility to execute

seamless Punch-ins and Punch- outs Thes teature oters pro-

grammable digital cresstades, as well as the ability to inser!
new material accurately nto Aght spots You can even delay

Indrvicual tracks whether you want to geneiate spac af effects

of cermpensate for pap- irnng All of this can be performed

easily on a deck 1hat i3 sumpl anc intuiting to use.
OPTIONS
RC-808 - Single Lnt Rewnote Cont-a’
RC-848 - Sysier Remotz Control
MU-8824 - 24-Charnel Meter Unit
$Y-88  Comp.ete SMPTZ/EBU Chase Synchronizing and
KIDI Machine Centrol incerlace

Fostex

RD-8 Muiti-Track Recorder
= m.

This digrtal multitrack reccrder 1s design-g specificzlly for the
audio pro‘essional. Fostex has long been a leader in synchro-
nizatian_and the RD-i redefines that cor mitment With its
built-in SMPTE ; EBU r2ader/generater the RD-8 can stripe,
read and @am sync tire code - even convert to MIDI time code.
In a sync environmer the RD-8 can de either Master or Slave.
Ina WDI 12 will integrate wio the most
complex project studi, allowing You compiele transport control
from vathin your MMC (MID! Machire Cantrol) compatible
sequencer

« Fult transporl contrel 15 available via the unit's industey-stan-
dard RS-422 por*, providing fuil contral r ght from your video
bay. The RD-8 recoics at e ther 44 1 0. 48KHz and vall per-
form Pull-Up and Puil-D sw furctions “or film video transfers
The Track Shp feature help:: mantain r2riect sound-to-picture
syac and the 8-Chanel Dptical Digital interlace keeps you in
the digizal doman

< All of this contnbiutus 1o th2 superb soand quality of the RD-8
The audio itself 15 rocessed by 16-bit digital-to-analog
{DA's) converters .t etner 44.% or 48:{Hz (user selectable)
samaling rates, with 64X owersampliag. Playback 1s accom-
plished with 18 bit anzlog-to-digital (A D's) and 64X oversam-
pimg, thus delivering CD-quatity audio-

« The S-V'HS transpcrt in the RD-8 was .elected because of its
proven rel@ability, rugged constructianand superh tape han-
dhng capabilities Eght tracks cn $-VHS tape allow much
wider track widths than 1s poss.ble on ntnier digital tape
recording forma:s

« Wath its LCD and 13-cigit display panel, the RD-8 1s remark-
akly easy to conircl Yo can read ly access 100 locate points,
ard cross-fade time 1 tullv controllabee in macine to
machine editing Tble of Contents Gaia can be recorded on
tape When the next sessinn begins, whether on vour RD-8 or
another you just lecd the set up infermation frort your tape
and begin working S.nce the RD-8 (s “ully ADAT compliant,
your machine can play tapes made or, other compalible
machines and car be corgrolled by ofher manutacturers
ADAT controllers Your taces vall also be playablz on any
otiner ADAT deck

« In add tion to famiiat teamspor con:rols, there ace a number
of Igical user Inencly features This s the only unit in its
c ass with an or-tmard back-It varat-le contrast LCD display
it provides all of tee mformation you' | need to keep track of
offsets punch points, generator funcloas and other pertment
data Three functier keys, combired ‘yith HOME NEXT and
U2DOWN button-.. enable you to navigate the edit menus
elforilessly If you need tc have accass to the ircnt panel con-
trals, the optional madel 8312 remot. control gives you
ramota command ¢f the rost comman functions

EVW-300

Hi-8 3-CCD CAMCORDER

Features:

«Equipped with three high density 172" IT Hyper HAD image sensors Has an {
excellent sensitivity of F8 0 at 2,000 lux. high SiN of 60 dB, and delivers over |
700 kines of horizontal resotution |

« Provides high quality PCM digital stereo and single channel AFM Hi-Fi recording Has XLR balanced auds connectars

«Quick start 15" viewtinder with 550 lines of resolution plus Zebra paitern video level indicator and color bar generator ‘

+ Buiit-in 8mm Time Code generator (non-drop frame or drop trame imode may be selected) Also incorposates a variety of
time code features such as Time Code PRESET RESET, REC RUN/FREE RUN and User Bits

« A variety of automatic adjustment functions for different highting conditions are incorporated into the EVW-300 ‘

ATW (Auto Trace White Balance} - when ATW 1s turned on optimum white balance is always ensured dufing recarding
even for changes in color temperature Conventionat white balance adjustment is still provided with the Auto White Balarce. |
AGC {Automatic Gan Control) - in addition to manual Gain Up AGC provides hnear gain up in the rangz of D dB to 18 db
- Inteihigent Auto Ins  for sttuations where the ighting between Subject and background is ditferent (subject is
e Auto Ins examines the scene and adjusts the lens inis for proper exposure

«Selectable Gain-up from 1 dB to 18 dB i 1 dB steps for Mid & High positions

« Clear Scan function - provides a vanety of selection of shutier speeds ranging from 60-200 Hz allowsing recording of
almost any computer display without flicker

vCompact, hghtweight (12 Ibs with NP-1B}) ergonomic design provides well balanced and extremely comiortable operation

JVC GY-X2

3-CCD S-VHS CAMCORDER

+ Three 1/2 CCD image sensor delivers 650 Iines of horizontal sesolution

« New micro-1 vide: sensitivity of F7.0 at
2000 lux and new LOLUX mode lets you shoot with almost no light! Shoot
superb footage with excellent color balanced at a mere 3 lux illurminatior |

« Variable Scan View allows flicker-free shooting of a computer monstor

« Quick Record Mode - when turned on the camera is set to the auto 115 even if tens is set at manuat Also activated is (ALCY
Automatic Level Conirol and EEI Extended Electronic Inis which provides both vanable gain and vanable shutter Now you can
shoat continuously from dark room to bright outdoors without having lo adjust gain inis or ND fitter

« Full Time Auto White circurt lets you move from ncandescent to flusrescent to outdoor hghting without changing vhite ba ance
or the filter wheel

« Geniock input allow synchronization with other cameras

« Dual output system allows camera output to be connected directly to an external recorder

TOSHIBA

TSC-200
3-CCD Hi-8 Camcorder

« 3 %" CCD ctwps mounted vath spatial oftsef technology deliver
resolution of 700 horizontal ines
* Low noise design provides extreme sensitivity of F8 0

« Genlock capability allows synchromization with other ¢ smeras

at 2000 lux Min dliumination 7 5 lux vath excellent color repro-
duction

* New LNA {low noise amplifier) delivers a SN {signal-to-noise)
ratio of 62dB - the highest achieved for this type of camera

« 26-pin connector outputs Y.C or compenent video stgnat allow
ing hook up to a portable S-VHS. Ml or Belacam recorder and
simultaneously record with Hi-8

* Quick-start 1 5 wviewhnder needs no warm up time S0 you neves
rmiss a shot Zebra pattern tn the viewfinder alers operator to

Full cahibration functions built-in as well as color bar g-nerator

« Vanable high speed shutter from 1/60 to 1/20C0 secorm

« Butlt-1n 8mm time code generator records an absolute address
to every frame

« High-performance back electret condenser mic reccrd . to all
three audio tracks. Low cut filter eiminates wind ncise

« Very low power consumption Draws only 16 walls pe: hour
allowing 100 minutes of recording time vath 1 NP-*B nattery

* Body made of magnesium alloy previously onty on arcadcas!
cameras Still only 13 1bs i siandard configuration

excessive video levels

Panasonic.

AG-DP800.“supercAm

$-VHS 3-CCD Digital Signal Processing Camcorder

Three high-density 380 000 pexel CCOs with talt-pitch
pixel otfsel to achieve over 700 hines af horizontal resolu
tion a S'N ratio exceeding 60dB and remarkable sensitivity
of 18 at 2000 lux result in sSimply extraordinary I'nage qual
ity Additionally the Frame Interline Transter {FIT) CCOs
minimize vertical sSmear, $0 you maniain imgre-
ture qualily even in very bright illumination

« Advanced digital signal processing ¢ rcuitry orovides

four valuable benefits
1) Consistently reliable up-to-spec periormance
2) Fine adjustment of a wide range of parameters
3} Memory slorage and instant recal of specifi setiings
4) More flexible and hugher quality image processing
as well as easier maintenance

+ Some of the DSP circuits and their functions
CHROMA DETAIL - This lunction compensates for poor resolution in the high chroma areas of the picture
DARK DETAIL - Determines optimum degree of contour enhancement in dark areas to deliver crisp natural-looking images
HIGHLIGHT COMPRESSIDN - Expands the 0,0amic range of the hightighted areas and prevents hzlation The higaliaht com
pression circuit allows a wide dynamic range producing detarled images even against bright backlight or daylight
FLARE CORRECTIDN CIRCUIT - Compensates, for unsteady tilack caused by ight or by a subject’'s movemenits
« Six Scene File mades There are two user modes for custom digital parameter seftings including Horzontal Detail, Vert.cal Detail
Chroma and Dark Detarl and Color Correction The four preset modes are normal fluorescent, specizi and sparkling
« In addition 1o requiar AGC (Automatic Gain Controls Supercam has a Super High Gan mode At F1 4 this enables shodting under
illumination as low as 2 Jux while retaning detail and color balace
« Synchro Scan function allows flicker-free shooting of computer monitors Electromic shutter increments can be set varably from
161 seconds 10 1,253 of a second
« Built-in internal time code generator lets you record with SMPTE LTCAITC (Longitudinal/Veriical Internal) time coda
* 26-pin connector for direct signal output from camera section tor easy backups using 2nd VCR equipped with 26-pn « onnector
« Two - stereo audio channels with a dynamic range of 80 dB as well as two hnear audio channels with Dolby NR Ne-rmal/Hi-F:
recording 1s selectable Uses XLR connectors to further ensure hugh-quality sound
* Phantom power can be supplied to an optronal microphone Power can be switched off to prevent battery drain when

11n use

WE BUY SELL AND TRADE USED VIDEO EQUIPMENT

Quick-DPraw Professional
FOR CAMCORDERS OR &TAND ALONE CAMERAS

« Designed tor working frort the back of avan o ‘he trunk
of your car The top loading case has = vde open fold
back top that stays neatly oat of the v It's highter and
more compact than shipp ng cases « s saving vatuable
sto*age space With other equipment cruwded around it
the sturdy buil:-in frame pravides aiord protechon.

* Heavy duty shoulder strap & comfort.ls feathes hand grip

« Carry 1 in crowds — crush proot alurznum guaid protects
viewhinder.

« Fits into back +.eat and fastens securelr with seal belt

* Ho ds camera with on-boasd battery «lached

« Lic closes witd Velcro for quick-operiag or sect.fe vath
full-length 2ipgers

« Tv.o trim exterior pockets and clip board pocket

« Dual purpose year pouch Is an exp. ndakle battery chamber
or ail-purpose pocket

anton,3uop

Logic Series DIGITAL Gold
Mount Batteries

The Logic Sers DIGITAL batterie: ar2 acknov:ledged to be
the most advarced n the ri-chargeakle battery industry In
addition to the comprehe1:ave sense's integra to all Logic
Series batterie:., each DIGIFAL batierv has a biit-in micro-
processor that communicaes directi with Anton/Baver
InterActive chergers, creating sign.fuzant new t-enchmarks
for reliability, perlormance and Ih: They also complete the
communications network betweer t@en charger and
camera. With the network n place BIGITAL betteries deliver
the feature mast requestec by carverarten: a rahable and
accurate indication of rem.nning tat. rv power

DIGITAL PRC PACS

The Digital Pro Pac is the «.Itimate grofessional video battery
and s recomrended for 3 applicar«ns The sremium
heavy duty Pro Pac celi is designed Ro deliver ‘ong iife and
fhigh perlormance even Lrder higa « urrent lozrls and
adverse conditions The sze and veigat of the Digetal Pro
Pac creates pertect shoulger balaiE with all camcorders

« DIGITAL PRO PAC 14 LOGC SERIES HICAO BATTERY
14 4v 60 Watt Hours 5 1 8 Ibs
Run time. 2 hours @ 27 valts, & hrs @ 18 watts
«DIGITAL PRO PAC 13 LOGC SERIES NICAD BATTERY
13 2v 55 Watt Hours 4 /4 Ibs
Run time. 2 hours @ 25 watts. ¢ haurs @ 17 watts

DIGITAL COMPAC MAGNUM

Extremely snmali and hgrt weight 1atmest half the size and
weight of a Digital Pro Pa: ), the pow=ful Digital Compac
Magnum still has more efiective sne-gy than :wo NP style
slide-in battemes The high voltage design anc Logic Series
technology et minate all the probteirs :hat criaple conven-
fignal 12 volc shde-in typ - batterez. The Digital Compac
Magnum is the professior.al choi :e dr applic stions drawing
less than 24 vatts. Not recommended when wsing an
UNrahght

< DIGITAL COMPAC MAGNUM 14 LOGIC SERIES NICAD BATTERY
14 4 v 43 Watt Hours Z 3/4 ibs
Run time Z hours & 2C vaatts 3 ~ours @ 13 viatts

+ DIGITAL COMPAC MAGNUM 13 LOGIC SERIES NICAO BATTERY
13 2v 40 Watt Hours. 2 12 Ibs.
Run time: 2 hours ‘@ 1€ walts, 3 haurs @ 12 watts,

|
|

—
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Applied Technology

Interfacility fiber-optic
links for satellite
communications

By Dave Julin

ln a few short years, fiber-optic technol-
ogy has become a powerful force in the
communications world. Applications are
spreading rapidly. Among the more sig-
nificant of these are benefits to satellite
interfacility connectivity, where fiber op-
tics can bring better solutions to interface
links and flexible earth station design.
Until now, these links have been accom-
plished by other methods — mostly
waveguideand coax. The user haslearned
to live with the shortcomings, restric-
tions and cost of these systems. Using a
new technology called Microwaves on
Fiber from Ortel Corporation, all signals
and frequencies can be transmitted via
fiber. This frees users from restrictions
on distance as well as reducing installa-

tion and equipment complexities. This
new approach offers wider design and
operational flexibility while also saving
time and money.

Advantages of fiber

Fiber-optic links provide a bidirection-
al, non-metallic transmission path over
long distances. They can be applied be-
tween a satellite antenna site and its con-
trol center for any type of signal — analog
or digital —from 70MHz to 14.5GHz. Trans-
mission linking is simple, requiring only a
fiber-optic transmitter/receiver for each
signal and an optical fiber between sites.
A fiber-optic cable of 0.5-inch diameter

can contain up to 36 individual fibers at a
cost of only five cents/fiber/foot. Satellite
earth station operators are discovering
the advantages of connecting antennas
with control buildings via a cable that
can take any convenient route rather than
having to go in a direct line (like
waveguide must). Signal loss through fi-
ber is extremely low — between 0.3dB/km
and 0.5dB/km — which is significantly
better than waveguide losses in any band.

In addition, fiber inherently provides
electrical isolation between sites, immu-
nity to lightning strikes and EMI, low
weight, compact size and freedom from
some installation complexities. Fiber
brings the added advantage of being more
secure: Any interruption or degradation

Julin is North American sales manager at Ortel Corporation, ANTENNA SITE | MULTIPLE | TRANSMISSION
Alhambra, CA. Respond via the BE FAXback line at 913-967- : FIBER . ROOM
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Figure 1. A typical earth station configuration I | | < v I !
using the Ortel System 8000 link. All the =~~~ ————— = ————=—
interfacility links (IFL) are fiber optic, with each '@%’ﬂ;gglf-
shaded box representing one i3-inch chassis. INTERCOM IFL INTERCOM

94 Broadcast Engineering October 1994



NEWLWTRIK

L

FS

Ready to perform... N
when you are!

Neutrik TT and 4" long frame patch cables are \ -
the best value on the market today. The combina- - strain relief eliminates stress to the
tion of superior craftsmanship and performance solder joints. For optimum protec-
gives you a cable that is virtually maintenance free, tion and performance, a gold plated TT version is
reduces intermittencies and eliminates frayed ends also available.

due to poor strain relief. Together with the NEW Neutrik Easy Patch Panel
Each cable is color coded and made to be System that uses gold contacts standard on the

extremely flexible and durable. The plug is preci- jacks, you can now have the ultimate in signal

sion machined and incorporates a nickel finish as performance and protection.

standard (a Neutrik innovation) thus eliminating For additional information call Neutrik USA or

tarnishing found on brass plugs. A Hex crimped your nearest distributor.

@MNEUTRIIK

CONNECTING THE WORLD

NEUTRIK AG NEUTRIK USA INC., NEUTRIK Marketing Ltd. NEUTRIK Zirich AG
Liechtenstein USA United Kingdom Switzerland

Tel 075 / 29666 Tel 908 / 901 9488 Tel 071/ 792 8188 Tel 01/ 734 0400
Fax 075/ 25393 Fax 908 / 901 9608 Fax 071/ 792 8187 Fax 01/ 734 3891
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Manage your AUDI(

Fast Trac II Voice-Over Workstation
Solves audio management headaches!

»

Fast Trac I is a 6-input stereo” micro-console
that's perfect for TV and Radio audio!

v Voice-Over recording with auto-ducking
v Audio control for digital editing systems
v Machine start with pre-roll compensation
v Stereo level and balance control

v Stereo line-source switching

v Comprehensive monitoring

Fast Trac Il — it's “A Studio-In-A-Box.”

HENRY ENGINEERING

503 Key Vista Drive

Sierra Madre, CA 91024 USA

TEL (818) 355-3656

FAX (818) 355-0077

FAX-on-Demand Doc #116 {818) 355-4210

HENRY

ENGINEERING
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Coming in January

broadcasting
since the night

of Halloween
1938.
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of the signal is easily detected because the system monitors
transmission levels and indicates if there is a break.

Where there is a need for diversity, multiple earth station sites
can be economically interconnected with fiber. Links using IF
signals can run up to 65km without repeaters, and Ku-band paths
can do likewise on paths up to 15km.

This capability offers significant flexibility in selecting antenna
site location. Sites can be selected solely on considerations of
minimum interference,
best view of the
satellite and real
estate costs. Up-
link transmission
signals also can
be brought direct-
ly to the control
facilities, giving
the operator real-
time monitoring
of the transmis-
sion to the satellite.

The Ortel System 8000 uses a 19-inch rack housing to
accommodate plug-in modules for custom configura-
tion of fiber-optic interfacility earth station links.

System design
Because of the innate flexibility of this technology, Ortel has
introduced a modular design, the System 8000, which gives the
user a customized system configuration to deliver the perfor-
mance that a particular installation requires. The system can

This new approach offers wider design
and operational flexibility while also
saving time and money.

easily be configured to accommodate future expansion. By install-
ing a standard multiple-fiber cable, future expansion can be han-
dled by the addition of plug-in modules in the terminal equipment.
No additional cable need ever be installed between the two sites.
This can result in savings on hardware at each antenna location.

The combination of highly reliable system hardware plus fully
redundant transmission paths with automatic switching provides
high reliability. Redundant plug-ins can be replaced without turn-
ing the system off, so no downtime has to be scheduled for
maintenance or a module change. Switching also can be initiated
through an external computer command or can be changed over
by a local technician for a system check.

Standard fiber-optic interfacility links (IFLs) are available for IF
signals (70MHz or 140MHz), L-band, C-band and Ku-band frequen-
cies (both uplink and downlink). Each fiber path’s plug-in trans-
mitter and receiver are mounted in a 19-inch rack-chassis with
redundant power supplies. The performance at each fiber-optic
link is optimized over a particular frequency band. Uplinks can
pass a composite RF signal of 12 saturated transponders and still
satisfy Intelsat requirements.

A typical earth station configuration is shown in Figure 1. The
transmit IFLs include two 1:1 redundant paths and a return path
that serves as a remote RF uplink signal monitor. The link is
commanded by the monitor and control computer system to
select either right-hand or left-hand circular polarization for mon-
itoring. The receive interfacility link includes a 1:2 redundant path
and a full duplex for the monitor and control system. Each fiber-
optic transmitter and receiver shown is a chassis plug-in. For
short distances, an optical attenuator must be used in each path
to prevent optically overloading the photodiode. This means that
link performance is the same whether the distance is 100m or
15km.

Continued on page 107
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Applied Technology

Digital TV exciter and
receiver for DSNG

By Keith Dunford

The move toward digital
transmission of TV signalspre- ¢
sents new opportunities and

advantages to broadcasters |
when compared with today’s ¢
analog links. This is particu-

larly evident in the transmis-

sion of TV signals by satellite ‘
where the application of digi-
tal technology will have a pos-
itive impact through greater
use of transponder resourc-
es, lower operating cost and

¢ Architecture

» * Operationa!l features
¢ Size, weight, robustness
o Affordability

Technical performance
criteria have been estab-
lished for the system to

»  meet the MPEG-2 standard
(with“l,"“P" and “B” frames)
for compressed digital TV

»  signals. It has also been de-
signed to meet the CCIR 601

improved link performance.
Recognizing that com-

Digital TV exciter from Satellite Transmission Systems.

standard for broadcast-
quality signals, while at the

pressed digital transmission
of the 525/60 and 625/50 stan-
dard signals might precede digital HDTV
standards by a few years, Satellite Trans-
mission Systems (STS) looked at areas of
satellite TV operations where the intro-
duction of new and innovative digital
equipment could benefit the TV broad-
caster. These include digital satellite news
gathering (DSNG), remote broadcast pro-
duction, network program distribution
and satellite program delivery.

Dunfordis director of product marketing at Satellite Transmission
Systems, Hauppauge, NY. Respond via the BE FAXback line at
913-967-1905.

An immediate neec was recognized in
the DSNG area for affordable, high-per-
formance, compact and rugged equip-
ment suitable for small vehicles and fly-
away terminals.

Design considerations
Several important issues were consid-
ered in the design of an innovative DSNG
exciter and studio-grade receiver. Among
the most important were the following:

¢ Technical performance

same time providing flexi-
bility to operate at several
selectable lower data rates. This provides
access to a wider range of domestic and
international satellite transponder re-
sources, and meets the growing needs of
news gathering networks for acceptable
quality (CCIR 3) under difficult conditions.
Operator-selectable data rates of the
DSNG exciter are 2Mb/s, 3Mb/s, 4Mb/s,
6Mb/s and 8Mb/s. Video resolution of
720 x 480 (NTSC) and 720 x 576 (PAL) is
maintained at any of the selected data
rates. The perceived video and audio
quality at the various rates will vary as
- the result of program
content and signal

V?SEMOP &SPIE$ ] RF OUTPUT processing differenc-
VIDEO-AUDIO UP KU-BAND es. This has been con-
AUDIO INPUT —— — |FMODEM |— — =10dBm sidered acceptable in
ENCODER CONVERTER he DSNG :
AUDIO INPUT 1dB COMPR the environ-
. ment to match the
S-VHS INPUT ———— resources to that of
the intended pro-
e gram material and
DIGITAL INPUT POWER SNG operational re-
\ SUPPLY quirements.
It is widely recog-
REMOTE CONTROL CPU L nized that judgment
I/0 RS-232 of picture quality in
compressed digital
video is subjective,
l and that no direct re-
FRONT PANEL ‘. lationship exists be-
CONTROL AND g tween the operating
STATUS 8272_2:(;‘{1/‘2(: data rate and per-
UNIVERSAL Feived quality. Such
Figure 1. Basic block diagram of DSNG exciter. ACLINE INPUT  importantaspects of

perceived quality in-
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Nothing could

compete with the

wildly popular
EV 635A —until now.

same “nail-hammering”
durability —infused
with the power of N/DYM®

THE ELECTRO-VOICE 635N/D AND 635N/D-B (CAMERA BLACK) MICS
MAY LOOK AND SOUND LIKE THE LEGENDARY 635A, BUT THERE
ARE SOME VERY POWERFUL DIFFERENCES. WE'VE ADDED A NEW,
ULTRAHIGH-OUTPUT NEODYMIUM IRON BORON MAGNET ASSEMBLY
(N/DYM®). THEN CRADLED IT IN AN EVEN MORE PROTECTIVE
STRUCTURE—FOR QUALITY AUDIO UNDER EVEN THE MOST

MANDING NEWS/FIELD CONDITIONS,

".'
L WHEN THERE'S ONE CHANCE TO GET IT RIGHT Ev
¢

CALL 800/234-6831.

| .
|
Elearo Voice, Pﬂc a MARK IV company 600 Cecl St. Buchanan, M1 49107 616/695-6831 in Cananda: 613/382-2141

ctuding motion compensation, picture
stability and signal robustness have been
given special consideration, however.

Particular attention has heen paid to
robustness of the digital signa! from ana-
log to digital conversion, encoding and
modulation. This was considered essen-
tial to ensure the digital video and audio
information is free from errors that can
result in disturbing aberrations resulting
from multiple signal processing opera-
tions that are regularly encountered in
broadcast news operations.

Superior motion compensation has
been achieved through enhancements
to the basic discrete cosine transform
(DCT) algorithm. Latency has heen re-
duced to less than 200ms at 8Mb/s
through efficient DSP technology of the
advanced-technology encoder.

Architecture

The design architecture for the DSNG
exciter and studio-grade receiver was
selected after lengthy discussion with a
cross section of SNG operations. It inte-
grates three previously separate equip-
ment items into a single unit operated
under the command of an on-board con-
trol and monitoring processor.

The DSNG exciter provides the follow-
ing elements within a single 6U chassis.
(See Figure 1.)

* MPEG-2 encoder

* QPSK modulator

* Frequency upconverter

* Control and monitoring CPU
* Universal power supply

Theadoptionof asingleintegrated prod-
uct architecture provides DSNG opera-
tions with size, weight, cost and opera-
tional advantages. This is compared with
alternative solutions that require multi-
ple chassis configurations to provide
encoding, modulation and frequency
conversion elements.

In addition to the provision of various
analog or digital video/audio inputs to
the DSNG exciter, a 64kb/s auxiliary chan-
nel is also provided. It can be used for
many applications including non-sync
voice-grade channel, data link or low-
rate video link, if required. An external
mux or data concentrator can be used
with this channel to provide various util-
ity operations.

The integrated architecture adopted for
the DSNG exciter was largely driven by
three perceived operational needs: 1) an
efficient, compact, lightweight unit; 2) a
modular and flexible design; 3) a simple
user interface.

The resulting system design provided
several important benefits. For example,
the use of common CPU, power supply,
control panel and cooling arrangements
for purposes of integration also served
to lower cost. The modular design can
accommodate the changing needs of the
DSNG market by allowing replacement of



existing modules with newer technolo-
gies or higher performance/features as
they become available and desirable. (For
example, the Ku-band frequency convert-
er can be simply replaced by a C-band
converter, or the 8Mb/s modulator can
be replaced by a 16Mb/s unit.) The sys-
tem’sintegrated architecture also enables
individual components to be harmonized
under the control of a single CPU, thus
simplifying operator involvement by au-
tomating many setup procedures.

Affordability

The rising cost of TV broadcast opera-
tions and the transition to digital tech-
nology are a burden. In order to make the
transition to DSNG affordable and attrac-
tive for the news gathering industry, the
STS system attempts to provide the low-
est-cost design that will meet require-
ments of broadcast users.

STS’s analysis has determined that the
overall costs of a new analog or a digital
satellite news gathering vehicle (or fly-
away terminal) will be about the same.
The digital exciter has a somewhat high-
er cost than the equivalent analog modu-
lator/frequency converter combination.
However, less cost will apply to the digi-
tal system’s HPA support infrastructure
(transport cases, AC power and air con-
ditioning). In some cases, a smaller an-
tenna also may be used for DSNG links.

The added cost of transition to digital
operation by current analog users can
also be made attractive and affordable
through greater utilization or availability
of transponder resources and the lower
cost associated with partial transponder
operation.

Conclusion

Digital technology and innovation have
come together to make possible the tran-
sition to digital transmission of TV sig-
nals with potential long-term benefit in
DSNG operations worldwide. There is lit-
tle doubt that technology will continue
toimprove the performance, features and
application of digital video compression
and transmission.

STS believes that the DSNG exciter de-
scribed in this article indicates the start
of this trend toward digital transmission
of TV signals for singlechannel DSNG,
network program distribution and multi-
channel applications. ]

™ For more information on the
Satellite Transmission Systems
DSNG exciter and studio-grade
receiver, circle (306) on Reply
Card.

Call The Associated Press for details on AP NewsCenter.
The last newsroom system you'll ever need.
800-821-4747

See us at World Media Expo, Booth #3106.

Circle (67) on Reply Card

Your Video
System.

Your Video
System With
uper Glue.

Introducing Super Glue digital converters
designed by Alpha Image. Now there’s

a solution for every digital need. From

simple monitoring
SUPER GLUE
D to As, to high

quality encoders, Super Glue is the bond
that keeps your signal path robust and
maintenance free. Call 1-800-453-8782, ext.

201 for a nearby Dynatech Video dealer.

utah scientific

v I DEO ouour|

+ Alpha Image - Cahle Products - Colorgraphics - da Vincl
* DigiStore < EMC - NewStar - Quanta - Utah Scieatitic

W 1994 Dy natech Tideo Group, Ing

Circle (66) on Reply Card
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RFD counter
By Hewlett Packard

¢ HP 53181A RFD counter: features en-
hanced. intuitive user interface designed
to simplify and speed frequency mea-
surements; provides 10 digits of resolu-
tion per second; features digit-blanking
function, built-in statistics and math func-
tions; single-channel counter features
225MHz (optional second channel pro-
vide hign-frequency measurements up to
1.5GHz and 3GHz).
Circle (350) on Reply Card

Triaxial video cables
By Nemal Electronics International
¢ Flexible video triaxial cables: line oi
cable for indoor and outdoor use; avail-
able in “«inch (.360 OD) and "=inch (.520
OD) sizes and a wide variety of colors;
offered in bulk reels or fully terminated
and tested: cables are suitable for use in
temperatures as low -60 degrees C and
are resistant to oils, chemicals, and ultra-
violet light.

Circle (351) on Reply Card

Digital component
videocassettes
By Fuji Photo Film U.S.A.
e ADC001: 19mm digital metal videocas-
settes designed for use with the Ampex
DCT digital recording system; cassettes
utilize Super-Fine Metallix magnetic par-
ticles; offers a proprietary binder formu-
lation and tough backcoating.

Circle (352) on Reply Card

Genlock video Ic
By Elantec
¢ EL4584: coinbines key features of high-
performance phase-locked loop systems
with the most frequently used divider
values for NTSC and PAL video applica-
tions; generates a master clock phase-
locked to an external horizontal sync
reference; fully programmable; can be
used independently or with other Elan-
tec video Ics.

Circle (353) on Reply Card

Broadcast Engineering
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New Products

Text and image archiving
software
By Imagine Products
¢ Executive Librarian: Windows-based
application for text and image archives;
features multi-user merging and full text
searches of shot logs, EDLs, notes and
more; other features include password
control for administrative functions, au-
tomatic backup reminder, and browse
results; version 1.0 is Microsoft Windows
compatible and allows up to three levels
of interrelated, user-definable fields.
Circle (354) on Reply Card

LPTV/NTSC couplers
By Pesa-MCi
¢ LPTV/NTSC couplers: allow signals
from separate VHF and UHF transmitters
to be carried on a single common trans-
mission line up the tower and then split
at the top and fed to two different anten-
nas; the two signals remain independent
of each other.

Circle (355) on Reply Card

Recorder/player
By Thomson Broadcast

¢ Digital Betacam: records 10-bit digital
component video and digital on "»inch
metal cassettes; provides up to 124mn
of recording time; features advance re-
play video and audio heads, confidence
replay, pre-read facility, automatic re-
play equalization, dynamic tracking
from -1 to +3, automatic tracking; also
has multi- generation capability and 2-
machine edit facility; other features
include noise-free fade and freeze

frame.
Circle (356) on Reply Card

Weather data system

By Alden Electronics

* WeatherWorks 2000: runs on IBM-com-
patible technology; designed to operate
independently in groups or in unison with
other applications; system uses UNIX op-
erating system with the X-Windows/Mo-
tif graphical user interface.

Circle (357) on Reply Card

October 1994

Switcher
By AVS Broadcast

¢ Integra: digital switcher and digital ef-
fects device with its own key channel in
one urit; provides digital processing for
analog or digital formats; features multi-
format interfaces and digital 4:2:2:4 pro-
cessing throughout.

Circle (358) on Reply Card

Video switcher

By Link Electronics

* Model VSW-826 16x1 RS-232: vertical
interval video switcher; l-rack unit
mounts in a standard EIA 19-inch rack
assembly; 4-digit LED readout shows in-
put video and input audio signal select-
ed; features bandwidth of 40MHz; VSW-
826 video inputs are high impedance,
100KQ, loop-through allowing muitiple
units to be stacked for desired number of

destination outputs.
Circle (359) on Reply Card

LED selection guide
By Lumex Opto/Components
* Guide No. 84-3: [ZaMEY &
features 35 ' :
Mega-brite Lites;
high irtensity
red, green, and
yellow LEDs in
six sizes; in-
cludes full elec-
tro-optical spec-
ifications plus
detailed dimen-
sional drawings
and radiation pattern graphs
Circle (360) on Reply Card

Software

By TimeLine Vista

¢ Version V700-10: software for the Lynx-
2 time-code module; features locking of
serial transports to serial time code only,
film transports park to the Perf., 10 user-
programmable transport settings, and
sample rate selection for digital tape
transports: detects and automatically

loads transport parameters
Circle (361) on Reply



TBC remote control

By Boltek Video

e TBR-440: controls up to four VIR
TBCs; provides four memories for each
VTR; memories can be used to store TBC
setups of different tapes or scenes with-
in one tape; memory can be recalled by

pressing an illuminated pushbutton.
Circle (362) on Reply Card

File conversion software
By The Synclavier Company
e S/Link 2.0: offers compatibility with a
wide variety of standards used in profes-
sional and multimedia audio production;
now supports .WAV (Windows PC), VOC
(SoundBlaster), MOD and IFF/SVX (Ami-
ga), .SND/.AU (NeXT and Sun UNIX), plus
SoundEdit and Macintosh Sound Re-
source formats; also supports AIFF/AIFC,
Open Media Framework Interchange,
PostPro, QuickTime, Sound Designer |
and 11, and Synclavier; transfers sound
directly from CD-ROM or CD-Audio.

Circle (363) on Reply Card
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New Products

SATCOM uplink amplifier
By Varian Associates

* 350/400W SATCOM uplink amplifier
series: user-friendly, compact medium-
powered SATCOM uplink amplifiers; pro-
vide direct communication with PC/digi-
tal interface or interface via an analog
interface; feature high efficiency, dual-
depressed collector traveling-wave tube;
options include electronically controlled
RF power level via a pin diode attenuator,
improved intermodulation performance,
peak power metering for TDMA operation
and mimic remote-control panel duplicat-
ing local functions.
Circle (364) on Reply Card

Digital edit suite audio mixer
By Graham-Patten Systems

¢ D/ESAM 820: derived from D/ESAM 800;
features new master processing board,
audio output module and optional digital
input card with integral sample-rate con-
verter; master processor board offers more
than 800 register locations and many reg-
ister storage management tools; audio out-
put module provides 20/24-bit resolution
throughout D/ESAM chassis with 18-bit
digital-to-analog conversion using crystal

semiconductor chips.
Circle (365) on Reply Card

Dual coax video cables
By Belden Wire
¢ Brilliance SVHS dual 30 AWG 7552 coax
cables: designed for use in SVHS or Y/C
applications; provide for separate trans-
mission of video signal for better picture
resolution and less noise; highly flexible
cables feature a foam high-density poly-
ethylene insulation; accepts 4- and 7-pin
mini DIN connectors.

Circle (366) on Reply Card
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The biggest
thing to happen
in television
‘

broadcas

Kings 7500-5 dual self normal
video jack is ideal for use through
Serial Digital formats. Return loss:
35db Min. DC- 500MHz

25db Min. 500MHz-750MHz

ANATOMY OF THE
PERFECT MATE

7500-5 VIDEO JACK

New V-spring holder
design with unique
floating capability.

One piece contact for
increased concentricity

and center
conductor stability.

Consistent spring
tension.

75 OHM
Termination.

50,000 MATINGS GUARANTEED
SERIAL DIGITAL PERFORMANCE

=KINGS

ELECTRONICS CO.,INC.

40 Marblehead Road
Tuckahoe, NY 10707
Tel. 914 793-5000
Fax 914 793-5092
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Wireless mic system
By Williams Sound

¢ Liberator One: now features a hand-
held microphone; the T25 transmitter
features a high-quality, directional, con-
denser mic element; adjustable mic sen-
sitivity accommodates louder of softer
voices; operates approximately 25
hours on a 9V alkaline battery and five
hours on a 7-cell Nicad rechargeable
battery.
Circle (367) on Reply Card

qu Zoom Thru

Example: Add the .8X Wide
Converter to o 14 x 8.5mm
lens to convert focol length
from 8.5-119mm to 7-98mm

Century's new .8X Wide
Converter won't sacrifice your

zoom or break your budget. ® Exzands ﬁ?k,i of vi?w
Simply attach it to the front *Re Uces minimum locus
of alens to effedtivel © No light loss

shorten its focal length. * Multi-coated glass

Jeff Giordano: 1-800-228-1254

precision optics

10713 Burbank Blvd., North Hollywood, CA 91601
Phone: 818-766-3715 Fax: 818-505-9865
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New Products

Digital mastering cassettes
By 3M
* AHD audio Hi8 digital audio mastering
cassette: designed with ultrafine metal
particles; provides 113 minutes of record
time; features advanced binder system
with polyester backing; protected by
warp-resistant plastic shells.
* ASD audio S-VHS digital mastering cas-
sette: designed for digital audio multi-
track applications; ASD 40+ provides up
to 42 minutes of record time at the 48kHz
sampling rate; features binder system
with stabilized polyester backing.

Circle (368) on Reply Card

Desktop video products for PC
platforms

By Knox Video

* PC40: a real-time character generator;
requires no additional software and runs
completely in the background; it resides
at a specific address and uses the exist-
ing power supply and keyboard but does
not interact with the computer; compati-
ble with any PC, AT or XT; features fully
programmable bulletin board functions,
multiple fonts and colors, rolls, crawls,
and titles; can display serial/parallel input
data.

¢ PC-event controller:areal-or elapsed-
time VCR/event controller; controls any
RS-232 or RS422 serial control device
such as routing or production switch-
ers, character generators, and video
sources.

¢ PCstill-store:a VGA-to-NTSC video still-
store and frame grabber,; full-color, high-
resolution still images can be stored as
pcx files and generated from live video,
original art, or most graphics packages.

e PCsync: an ultrastable gen-lock and
blackburst generator; gen-locks instant-
ly to almost any NTSC video input includ-
ing off-the-air and non-time base correct-
ed signals.

Circle (369) on Reply Card

Mounting kit
By Merlin Eng.

* Two-Shoe Kit: a compact, 10-piece kit
allows a light and a microphone to be
mounted on a single piece of equipment;
includes a base bar with two female shoes
and an array of mounting adapters; fits
all video cameras.

Circle (370) on Reply Card

Standards conversion

By AVS Broadcast

¢ Cyrus: motion vector conversion for
smooth, seamless, judder-free pictures;
interfaces to all main I/O formats; fea-
tures 4-field 4-line linear conversion pro-
cessor; all formats available at the out-
put simultaneously; post field-store test
DAC allows output test generator pat-
terns to be looped to the input while
observing the decoded/inverted compo-

nent signals.
Circle (37 1) on Reply Card

For AM, FM, SCA
and TV modulation monitors.

Call (610) 687-5550 or write for more
information on Belar Am, FM, Stereo,
SCA and TV monitors.

\FA)_(: 610-687-2686

WHEN ACCURACY COUNTS...COUNT ON...

BELAR

ELECTRONICS LARORATORY, INC.

LANCASTER AVE. AT DORSET. DEVON. PA 19333 j

Circle (73) on Reply Card
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Time domain reflector/cable
fault locator
By Riser-Bond Instruments
¢ Model 1220: locates and identifies ca-
ble faults and
conditions in
all types of
metallic ca-
ble; features
Super-Store
waveform
storage; stan-
dard features
include four
waveform
storage bins
(option of 16 total bins), high sensitivity
and multiple pulse widths package, and
on-board printer.

Circle (372) on Reply Card
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Consoles
By The Winsted Corporation

¢ Corner mini consoles: wrap-around
design for easy access to all electronic
equipment; edit and VCR shelves adjust
up and down in l-inch increments; top
shelf is 18 inches deep; base section
features lift-off rear panels; dual wire
raceway on back of modesty panel al-

lows separation of AC and coax cables.
Circle (373) on Reply Card

Digital audio processing suite
By NVision

* NV1055: 4-channel digital audio mix/
minus and routing module; allows four
channels of AES-format I/O to be inter-
mixed and phase inverted; allows user to
rearrange channels, correct inverted
channels, perform stereo mix-downs,
quad mix-downs and voice and M&E
overs.

¢ NV1050: 4channel sample rate con-
verter; accepts any AES/EBU format sig-
nal at samplerates between 28 and 54kHz;
input sample rates are separately extract-
ed from each input.

¢ NV1060: 4-channel digital audio delay

compensator module; provides up to 20
video fields of delay on two AES-format
signals.

¢ NVI1308A: AES/EBU-format digital au-
dio routers; handles a total of eight digi-
tal inputs cross-matrixed to eight digital
outputs.

* NV9301: X/Y router control panel for
the NV1308 digital audio routers; gener-
ates takes for any destination/source

pairs with numeric addresses or mne-
monic titles.
* NV9055: remote controller for the
NV1055 mix/minus and routing module;
provides remote control and status dis-
play of input channel gain and phase;
four independent layers of 4-channel lin-
ear mixing; output gain and channel as-
signment
Circle (374) on Reply Card
|

FREE 44pg Catalog & 80 Audio/Video Appilic.
250 PROOUCTS 3

PWR SUPP, EO,

d T PHONO, MIC,
18,80 Q.. NS TRANS, ACN, =
e % / PRESS

GOA TAPE, VIOEO,
(swwsoh 9OE0TE] V' Lme. osc | BOXES ‘
r {14nr8-0ut |
1 A4/ 18-0umt VWAMH »
*r 0. {13200t _VideolAudio 5

Video & Audlo Dist Ampls.
RGE-Sync Dist. Ampls. Routing Switchers

OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038

GPS MASTER CLOCK/TIME CODE

GENERATOR

-Worldwide Time-
Locked to the Atomic Clock In the Global Positioning
Satellite System, you can have time, date and time code
within nanoseconds of UTC, any where in the world!!

ES-185

EE

STANDARD FEATURES INCLUDE:

$2495.00

-

(5185 0% MasTER CLOCK @

» SMPTE/EBU, ESE, IRIG-B & ASCIl Time Code Outputs

* 1PPS Output « 6 Satellite Tracking « Battery Back-up

« GPS Locked Indicator « Automatic Daylight Savings Time Correction
« Time Zone Offset » Antenna « AND MORE!!

OPTIONAL FEATURES INCLUDE:

« Parallel BCD Output « 1 KPPS « 10 MHz Output « 220 VAC » 12 VDC
« Video Inserter « Video Sync-Generator

Ays

3 YEAR WARRANTY

142 SIERRA STREET, EL SEGUNDO, CA 90245
(310) 322-2136 FAX: (310) 322-8127

Circle (72) on Reply Card

fl ijs DATA TRANSMISSION
» IN VERTICAL BLANKING

.';E o i =

VBI232 Encoder / Decoder board plugs into
LEITCH or GRASS VALLEY GROUP DA frames.

The VBI232 allows any RS232 data to be transparently
inserted and recovered from a user selectable line in the
vertical blanking interval of a baseband video signal

- THINK OF THE POSSIBILITIES!

broadcast video systems Itd.

.

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

Circle (70) on Reply Card

Circle (71) on Reply Card
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BUSINESS SCENE

Continental Electronics Corporation,
Dallas, has been awarded a multimillion
dollar contract by the Ministry of Film,
Radio and Television of the Peoples Re-
public of China. The contract is for joint
production of broadcast transmitting
equipment.

CBS Radio has introduced the use of
Personal Audio Computer Editing (PACE)
units in its Washington, DC, bureau.

Scitex, Herzlia, Israel, has purchased
ImMIX, Grass Valley, CA, from Cariton
Communications Plc. for $21 million.

Anderson Group, Bloomfield, CT, has
reached an agreement with the Grass
Valley Group to acquire its Graphics Sys-
tems Division located in Paramus, NJ.

Pinnacle, Sunnyvale, CA, has an-
nounced an OEM agreement with Ma-
trox’s Video Products Group to develop
a tailored version of Alladin, designed
and configured to work with Matrox’s
system.

Devlin Design Group, San Diego, has
been awarded the set projects for KCTV-
TV, Kansas City, and WOOD-TV, Grand
Rapids, MI.

Play, Sacramento, CA, has been formed
by the merger of Digital Creations, Pro-
gressive Technology, and a group of eight
senior staff members who left NewTek.

TR R R
Industry Briefs

Avid Technology, Tewksbury, MA, has
finalized the acquisitions of the news
division of BASYS Automation Systems,
Langley, UK, and Maryland-based SofT-
ECH Systems.

Avid has sold the AirPlay digital play-
back system to FOX-affiliate KMVU-TV,
Medford, OR.

Hewlett Packard, Palo Alto, CA, plans
to install a broadcast video server at CBS-
owned WCIX-TV, Miami.

BTS, Simi Valley, CA, has named the ABC
Television Network and Public Broadcast-
ing System as the first Media Pool beta
sites. ABC will test Media Pool in its New
York facilities; PBS will conduct its tests
in Alexandria, VA.

Quantel, Darien, CT, has delivered Paint-
box V series to ABC, Washington, DC;
WLVI, Boston; and WITI, Milwaukee. KSAZ,
Phoenix, has installed the Harriet graph-
ics system. Quantel has also placed mul-
tiple installations at WTVT, Tampa, FL;
Henninger Capitol;and KABC, Hollywood.

Utah Scientific, Salt Lake City, a mem-
ber of the Dynatech Video Group, has
supplied equipment to Orbit Satellite Tele-
vision and Radio Network. The equip-
ment included the Total Automation Sys-
tem, four DYN 1.28 digital routers and 13
DMC-601 digital master control systems
for on-air channels.

United Media, Anaheim, CA, celebrated
its 18th anniversary on Sept. 2, 1994.

Trident, Nashville, has sold a second
Vector broadcast console to Unitel Vid-
eo/Kingworld Studios, New York.

ENCO Systems, Orban, and Harris Al-
lied exhibits at this year's World Media
Expo were linked via an Ethernet local
area network to demonstrate the inter-
connection possibilities between the
ENCO DAD486x digital audio delivery
system and Orban DSE 7000 digital audio
workstation.

PEOPLE

Joyce Lieberman has been named su-
pervising engineer for WHYY-FM, Phila-
delphia.

Andrew Sukawaty has been appointed
chief executive at NTL, England.

Adam Schadle has been named vice
president of marketing at Viewgraphics,
Mountain View, CA.

Chris Schilling has been appointed as
sales manager for M.l. Products at Otari,
Foster City, CA.

Jan Hebel has been appointed north-
eastern regional sales manager at Otari,
Foster City, CA.

Robert Traub has joined the design
team at Russ Berger Design Group in
Dallas.

The Gallery

FREE
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Transmit station call letters, date, time & more !
, W Caption/XDS Encoder PC Card $1,895
@ Realtime Caption/XDS Encoder $3,995
@ Portable Caption/XDS Encoder $3,795
@ Huboap (CC/XDS Data Recovery) $265

703-549-8445

400 North Columbus St.
Alexandria, VA

You can have a Fast Fact reader service
number in your Gallery ad absolutely free.
It’s the easy, economic way to reach the
rich Broadcast Engineering audience
every month.

Call Joanne Melton at 272-332-0628
for all the details and reserve your
Gallery ad today.

Circle (74) on Reply Card
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JOHN H. BATTISON PE. NETCOM East Coast Videg Systems
CONSULTING BROADCAST ENGINEER, STATE-OF-THE-ART ENGINEERING FOR AUOI0 & VIOEO A full service
FCC APPLICATIONS AM, FM, TV, LPTV TURN-KEY SYSTEMS Compary providing... Serving...
. . I
Antenna Design, Proofs, Fieldwork DESIGN & DOCUMENTATION " Engmestng & Desin« Cotporars Facies
2684 State Route 60 RD*1 EQUIPMENT SALES o Installations o Broadcast Facilities
Londonville, OH 44842 CADSERVICES :7oﬁlang . Teleproductlon Facilities
419-994-3849 1465 PALISADE AVE., TEANECK, NJ 07666 / (201) 837-8424 52 Ralph Street, Belleville, NJ 07109 (201) 751-5655
[ a 7 BIGGER HALF MEDIA SYSTEMS INC.
CHAN & ASSOCIATES
BUSINESS DEVILOPMENT ® STRANTGIC MARKETING ® PUBLIC RELATIONS BE CLAS Sl Fl E D S CORPORATE AND COMMERCIAL
SN 21 Bt W VIDEO AND MULTI-MEDIA ENVIRONMENTS
;IL:)T::TJ' Cuan g T 913-967-1732 DESIGN - INSTALLATION - CONSULTATION
' T Ask for Renée. J TEL. (919) 489-5580  JOEL APPELBAUM
PaciR: (714) 5061357 AN PRESIDENT

T
Classified

| FOR SALE
™ < - our FactoryDirectCases frm—
e £ - Custom
Smartest \ \ \ﬁ& E:::ftes \ " or Stock HAVE CABLES
Cable \\ \ Y be g Sizes ASSEMBLED » BULK » CUSTOM
Wrap \ ) L&\S/ beat. T —
y Call for 800-645-1707 3 2‘; I
“What an ingenious product! | appreciate simple Cataloguc or Quote J InNY 516-563-1181 1
functioning products.® - Les Tinius. Video Intro, Redmond WA Roadie Producis, inc. Fax: 516-563-13%0
“We really like your Kurly Ties. Keep up the good
work!® - Wendy Forrester, Clessic Video, Fr. Worth TX o I
KurlyTies are the smartest way to manage cables. Thls Just In! THE SIGN OF QUALITY
5!7' i h ful ical 5
@pe id &Tgsv;:v?zs‘ Sl R DUBNER 20-K Character Generator with 10MB HAVE PROFLEX™
(T;a" 800-587-5984 for ,:,ze. K”'}"gie |n\f/9& Bernoulii Drive and Presentation Graphics ;}L a
3382 Bovder Or. Stone Min. Ga. 30087 2‘3&”35% ;‘gp_"gh P — : \“00\“‘ BELDEN
Also from SuperVid: Pocket Tool converts std. tape to SYHS and Hig 108:M oyichenw/ioeralintergce. 1951500 we’ ELANAFIE
RANK MK-lli Digiscan IV Telecine System with
Time Logic Control Editor, DaVinci Color WEST PENN WIRE
Corrector, and more! Call for a faxable MOGAMI
cLE ARLY description. CALL! FREE CATALOG of Aud/Vieo Tape,
SONY BVU-950 U-matic-SP VTR. CALL! Cable, Equip
P Ru D E N'l' SONY BVW-70 Betacam-SP VTR CALL! 518 /323 zooo
Forvideo duplication, demos, audition MICOR VIDEO EQUIP ‘NT 309 POWER AVE, HUDSON, NEW YORK 12534
reels, work tapes, our recycled tapes %
are technically up to any task and CHICAGO 3123344300
downright bargains. All formats, fully
guaranteed. To order call SONY . AMPEX . BTS . DUBN
(800)238-4300 GARPEL GRASSVALLEY . PANASONIC
VIDE o . . = =
If You're Looking For the Best in Used Equipment
and You Want the BEST: . DEAL . VALUE . SERVICE
TBC REMOTE CONTROL CALL MIDWEST: (708) 251-0001 . CANADA (604) 850-7969
ur r s pel n . AUDIO/VIDEO EXCHANGE, INC.
B ,;'ggg;'s to record el 1131 Central Ave. Wilmette, lllinois 60091
International Brokers and Appraisers Serving the Audio / Video Industry
Circle (100) on Reply Card
e STUDIO EXCHANGE - RS422 VTR REMOTE CONTROL
BURBANK with TIMECODE DISPLAY & JOGWHEEL
(818) 840-1351 - FAX (818) 840-1354 Sgl“\lxkgl\gz!'ié(, ﬁ‘|\1/'(;:\'cBH1;s
mprehenst NEW & USED ONIC,
Low Cost — Lots of features
148 VETERANS ORIVE, NORTHVALE. NJ 07647 VIDEO EQUIPMENT DNF lNDUSTRlES
(800) 526-0242 FAX (201) 767- 7377 BUY, SELL, CONSIGN; 25 YRS EXP (213) 650-5256 * LA, CA 90069
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| FOR SALE

B CS New and Used

The most intelligent way to handle your video needs!

JVC VES-58 Edit Desk S-VHS Ssystem-5,800
JVC-BRS-822-U S-VHS Editor-5,750

Ikegami HC-340 3-CCD Camera-7,000 Free
Sony DXC-M7 3 CCD Camera-6,800
Newtek Video Toaster (Loaded)-5,500
h 8 Editor-3,500

BCS-NY:212-268-8800

Sony EVO-9800 Hi
BCS-LA:818-551-5858

NEW! Super Radio 11l with selectivity modification
and fixed frequency SCA. Advanced broadcast
technology using no crystal or DIP switches. $85.
800-944-0630.

STUDIO EQUIPMENT FOR SALE: Two complete
broadcast facilities now in operation. Available
early fall. Pacific Recorders turn-key studios with
all equipment. Bill Massey, WKHX/WYAY, At-
lanta, GA. 404-955-0101.

MATROX STUDIO, loaded, incl. 2 Titania 30 DVE
cards. Also, Panasonic TQ-3031F Optical Disc
Drive and TQ-3032 Optical Disc Player. Best
Offer. Call days 913-749-3436.

BIG
RESULTS

ror A SMALL
INVESTMENT

BE rencues
106,572* Reanens

*Source: April "94 Ad-Q.

Cataloguew

Sony Interface for your

VPR-2 or BVH-1100

o Convert Sony serial fo paraliel control.

o Complete editing capability.

o RS-422 Interface for editors and automation.
. ATR's and VCR's. "

12 bsbean M i

Phantom Il VIR Emuldator
FOR INFORMATION:

Call 1-800-331-9066

30 W. PATRICK ST., SUITE 310
FREDERICK, MD 21761

() ereragia

FOR SALE: Panasonic - Sharp - EiKi - Maxell - Ramsa
- Tascam - Technics - Bogen: Professional/Indus-
trial/Security Video & Audio Equipment. Wholesale
Prices! Factory New Warranty! Sales = 800-233-2430,
Support = 607-687-0545.

FOR SALE: Betacam SP Equipment. Sony BVW-
570is Camcorder with new optical block, $25,500;
Ampex (Sony) BVW-507P PAL Camcorder with
Fuji 9x14, $23,000; Sony BVW-35 Betacam SP
VTR, $8,000; 3 Sony DXC 537 cameras, $6,000
each. Harris, 415-456-7900.

Circle (101) on Reply Card

UHF transmitter, good condition ............... $129,000
VAB90 Klystrons low hours
Klystrons WB, MSDC, 10T & Others
MEC XQ3427 set new & others
Anton Bauer/Cine 60s rebuilt
VHF/UHF transmitters bought & sold

CALL JIM COMELLA

BT&T Company 708-204-5637

| HELP WANTED

BROADCAST ENGINEER: Home Shopping Net-
work, Inc., located on Florida's West Coast, is
seeking an individual to perform analog and
digital component-level troubleshooting, with a
systems concept focus. Minimum 3-5 years of
post-production experience and an AA/AS de-
gree or equivalent work experience required.
FCC general class license or SBE certification
preferred. Competitive salary/benefits package
offered. Please send a resume to HSN, Human
Resources Department, Job Code BE1094, P.O.
Box 9090, Clearwater, FL 34618-9090. EOE.

ASST. TV ENGINEERING MGR. in top 100 market.
Familiar with scheduling, installation, mainte-
nance, and operations of all types of studio and
RF equipment, including Betacam, computers and
transmitter. Must be a self starter and possess
strong management skills and good interpersonal
relations. Will assist in capital budgeting. General
Class license required, SBE Certification desired.
EOE. No phone calls. Send salary and resume
requirements to Engineering Manager, WKBN TV,
PO Box 59, Youngstown, OH 44501,

CHIEF ENGINEER/CHIEF OPERATOR: WNUV TV
54, Baltimore has excellent opportunities for a
hands-on broadcast engineer. The position de-
mands an extensive background in maintenance
of transmitter and studio 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 prereq-
uisites for this position. A part-time engineering
position which includes many of the same quali-
fications also exists at WBFF-TV in Baltimore. The
position offers a competitive benefits and com-
pensation 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.

MAINTENANCE ENGINEER: Southeast, top 50
market affiliate seeking a broadcast mainte-
nance engineer. Four years of broadcast
experience preferred. Experience with Ampex &
GVG switchers, Chyron CG's and studio cam-
eras a must. PC and computer related
experience a big plus. Send resume to: Dept.
748, Broadcast Engineering, P.O. Box 12901,
Overland Park, KS 66282-2901.

" WEPLACE )

(Technical Engineers-Editors-Colorists)
*All Levels, Locations & Disciplinese

Employer Paid Fees
Guaranteed Confidential
15 Years Service

Contact Mike Kelly
Fax 717-654-5765 * Phone 717-655-7143

KEYSTONE INT'L, INC.
16 Laflin Road

\ Pittston, PA 18640 ‘

TELEVISION ENGINEERS: WTXL-TV, ABC in
Tallahassee, Florida, has openings for Assis-
tant Chief Engineer and a maintenance
technician. Salary based upon experience and
technical skills. Send resume to: General Man-
ager, WTXL-TV, 8927 Thomasville Road,
Tallahassee, Florida 32312.

MIDWEST UHF TV STATION located in God's
Country is seeking a Maintenance Engineer.
Television maintenance and operation experi-
ence is required. UHF transmitter experience
is preferred. Please send resume and cover
letter to WXOW-TV, PO Box C-4019, LaCrosse,
WI 54602, ATTN: Chief Engineer. EOE.

MAINTENANCE ENGINEER: Immediate opening
for a maintenance engineer for mobile operation
in the mid south region. Five years minimum
experience in related field. Looking for respon-
sible individual capable of installation,
maintenance and technical expertise in all areas
of remote video production. Must be able to deal
effectively with clients and crew. Excellent ben-
efits. Apply to: Director of Finance, WYES-TV/
Channel 12, P.O. Box 24026, New Orleans, LA
70184-4026. WYES-TV is an Equal Opportunity
Employer.
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TELEVISION MAINTENANCE ENGINEER:
T.V. Station UHF transmitter and studio exp. Main-
fain 24-hour on-air station. Assist with camera
maintenance, transmitter, microwave and Sony
Beta Cam SP/Sony LMS. Burbank. Send resume
to Broadcast Engineering, Dept. 749, P.0. Box
12901, QOverland Park, KS66282-2901.

CHIEF ENGINEER needed to take hold & move a
top 75 market station into the future. Applicant
will need impeccable communications & capital
budgeting skills. Applicant must have 3.5 years
managerial or assistant managerial experience
including full knowledge of station operations
with a strong news emphasis. Candidate should
be fully computer literate & slip right into a high
level of station automation including newsroom
computer, rohbotics, master control systems and
an automated G-Line transmitter & very soon,
digital. Engineering degree preferred. EOE. Candi-
dates meeting the above requirements, send
resumes to: WOWT/Human Resources, 3501
Farnam Street, Omaha, NE 68131-3356.

TELEVISION MAINTENANCE TECHNICIAN: The
George Washington University offers an immedi-
ate opportunity for an experienced,
people-oriented technician for operations and
routine maintenance of A/V equipment. The ideal
candidate will have experience with audio and
video studio and field production, editing and
lighting. A minimum of two years of experience is
required. Toaster experience and familiarity with
purchasing are desirable. We offer a Comprehen-
sive Compensation Package to include health
insurance, excellent tuition benefits (for eligible
spouse and dependent children too) and an onsite
wellness facility. To apply either Fax or mail a
resume to: Enok Dancil, Campus Recruitment,
The George Washington University, 2125 G Street,
N.W., Washington, D.C. 20052. (202) 994-4498 Fax,
(202) 994-3640 TDD. GW is an Equal Opportunity
Employer.
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| HELP WANTED |

| SERVICES |

[ SITUATIONS WANTED |

SUPPORT ENGINEER - BROADCAST AUDIO &
VIDEO: RE AMERICA, INC. is the United States
sales and distribution arm within the RE group of
international companies. Our key products are
digital audio and video codecs. We are looking
for a Customer Support Engineer who has expe-
rience with audio and video products which are
used in the Broadcast, Studio, and Telecommu-
nications environments. This position is based
out of our Westlake, Ohio office and will require
some travel. 3-5 years experience in the industry
is required and an engineering degree will be a
plus. Send resume and salary requirements to RE
AMERICA, INC., 31029 Center Ridge Rd.,
Westlake, OH 44145, Attn: Andy Bosworth.

ASSISTANT CHIEF ENGINEER: Group owned Fox
affiliate in Northwest seeks an energetic, self
starting, technically capable individual to join
our engineering staff. This is a career opportu-
nity for the right individual familiar with 17,
betacam, 3/4" and general studio equipment and
hands on experience with microwave and UHF
transmitter technology. If you meet these quali-
fications and desire to succeed with a strong
team please send resume and salary history to
Lee Carpenter, Corporate Chief Engineer, Pe-
gasus Broadcast Television, P.O. Box 10888,
Jackson, Mississippi 39289. No phone calls. EOE.

75412 Highway 25 e Covington, LA 70433
800-624-7626 o 504-893-1243
Fax 504-892-7323

[ EQUIPMENT WANTED |

WANTED: TEKTRONIX 1440 VIR VIDEO COR-
RECTOR for transmitter closed loop operation.
Please contact Mike Simon, WTAE-TV, Pitts-
burgh (412) 244-4437.

WANTED: USED VIDEO EQUIPMENT. Systems
or components. PRO VIDEO & FILM EQUIP-
MENT GROUP: the largest USED equipment
dealer in the U.S.A. (214) 869-0011.

[ TRAINING |

FCC GENERAL CLASS LICENSE. Cassette re-
corded lessons for home study. Our 30th year
preparing radio technicians for the license.
Bob Johnson Telecommunications. Phone
(310) 379-4461.

STUDIO/MOBILE EIC VIDEOQ/TRANSMITTER
ENGINEER: 20 years broadcast experience
including major television network and na-
tionwide mobile production facilities. FCC
licensed/SBE Senior Television Certified. For
resume and information: (908) 494-9443.

For Classified x
Advertising or
Professional Services
information
Call Renée Hambleton at

(913) 967-1732
K FAX (913) 967-1735

g

Continued from page 96

Fiber-opticIFLs
in developing regions

Most current and near-future growth in
satellite communications infrastructure
is occurring in the developing regions of
Africa, Latin America, Eastern Europe and
Asia. Four major factors make fiber op-
tics the preferred choice for RF earth
station IFLs in these regions: terrain,
weather, cost and reliability.

Earth station design and location al-
ways tries to provide the best views of
satellites’ arc while minimizing terrestri-
al interference and installation/mainte-
nance costs. Simultaneously, accessibili-
ty to land-based networks is also a factor.
Satisfying all these requirements is par-
ticularly difficult in some developing ar-
eas, and earth stations may end up hav-
ing to be built in many demanding envi-
ronments. Cables often must be run un-
der, across or over places as diverse as
the Rub al Khali, Seward Peninsula and
Hong Kong Harbor. Optical fiber cable,
with its immunity to moisture, tempera-
ture extremes and EMI, is the logical
choice for such interconnections. Equal-
ly important is the small weight and size
of optical fiber. One 0.5-inch diameter
fiber-optic cable can carry up to 36 fi-
bers, which can be routed to many differ-
ent locations at each end. This becomes
particularly important when the cable

must be laid across a mountain, a desert,
over a bridge or under a harbor. The
cable is flexible and easy to install, and
the optical path is extremely low loss,
free from multipath problems and elec-
trically isolating for each site.

The ability to run RF IFLs over long
distances reliably and without significant
signal degradation becomes even more
important in the design of diversity earth
stations. With more Ku-band transpon-
ders becoming available in tropical and
subtropical regions, there is more need
for diversity earth station designs to pro-
tect against loss of signal due to rain fade.

All links handle the
appropriate analog
frequency, with no
need for up/
downconverters or
equalization.

By using Ku-band, L-band and IF fiber-
optic IFLs, all transmit and receive sig-
nals can be routed to/from a diverse an-
tenna site with a minimum amount of
hardware and cable required. It is this
capability that has led Singapore Tele-
com to the decision to back up each of its
earth stations by interconnecting them

with a network of fiber-optic IFLs. Until
this technology became available, such a
network would have been cost-prohibi-
tive using any other technology in a reli-
able fashion.

A new solution

In summary, fiber-optic links can pro-
vide system interconnections in both di-
rections for uplinks and downlinks using
Ku-band, C-band, L-band or IF 70/140MHz
interfaces. This unique capability pro-
vides a new application for fiber-optic
links.

All links handle transmissions at the
appropriate analog frequency, with no
need for upconverters or downconvert-
ers, nor is there need for equalization
circuits. Plug-ins can be included for re-
mote RF signal monitoring or for full du-
plex interfacility communication for the
computer system. This modular design
provides substantial flexibility, redundan-
cy and growth capability.

For those with a need for remote earth
station operation, the Ortel System 8000
is a significant breakthrough. |

™ For more information on the
Ortel System 8000, circle (305)
on Reply Card.
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Page
Number

AAVS/Div. of Sencore
Abekas Video Systems ...

ADC Telecommunications ...... 33,47
ADM Systems, InC. ...........c.... 60,88
AES Conference/Show ................ 89
American Lightwave Systems ...... 17
Ampex Recording Media ............. 61
ASACA/Shibasoku Corp. ............. 63
Associated Press ..........ccccceeeeee. 99
Audio Precision ............c..eccoveene.
Avid Technology

Belar Electronics Laboratory ...... 102
Belden Wire & Cable..................... 53
B&H Photo - Video ............. 91,92,93
Broadcast Video Systems Ltd. ... 103
BTS Broadcast TV Systems ........ 15
Canare Cable, InC. ......ccceeeen.. 46
Canon USA Broadcast Lens ........ M
Century Precision.............c....... 102
Cipher Digital, Inc........ccocoveneee. 106
Clear-Com Intercom Systems...... 27
Comark Communications, Inc. ..... 85
Continental Electronics ................ 20
Dielectric .........ccoeevvvcivieeeen 74
Dynatech Video Group................. 99

Electro-Voice

Fujinon, InC. ...o.ooocevieeiinnn, 32A-D
Graham-Patten

Systems, INC. ........ccocevriennne. 50,51
Grass Valley Group................. 66,67
Grass Valley Group............ 29,30,31
Harris Allied..........ccooveeivneiiiiiinen 1
Henry Engineering ............cc....... 96
Hewlett Packard ...................... 38,39
Ikegami Electronics, Inc. ............ IFC
ITS COrp. it 37

Intertec Info Age Books
JVC Professional Products Co. ...21

ST
Ad Index

Reader Reader
Service Advertiser Page Service Advertiser
Number Hotline Number Number Hotline
S — 800-769-AAVS Kings Electronics ...........cc.cc...... 68 ....... 914-793-5000
G — 415-369-5111 Leader Instruments Corp. 36,77 .. 800-645-5104
19,22 .. 800-726-4266 Leitch ..o I 800-231-9673
37,65 .. 313-932-1993 Lightwave Systems, Inc. .............. 58 35.. 214-741-5142
53 ... 212-661-8528 Magnavox ........ccccceveeiiiiiiieenann 35 20 ... 615-521-4316
8 . 203-630-5770 Matrox Electronic Systems .......... 57 34 .. 800-361-4903
27 ... 800-240-7042 Maxell Corp. of America............... 11 15..... 800-533-2836
28 ....... 310-827-7144 Midwest
67 ....... 202-736-1152 Audio/Video Exchange 100 ..... 708-251-0001
6 ... 800-231-7350 Neutrik U.S.A. ..o, 95 49 ... 908-901-9488
32 ... 800-943-AVID Nikon Electronic Imaging ............... SN 2 e 800-52-NIKON
63 ... 610-687-5550 Opamp Labs, InC..........oovveie. 103 70 ... 213-934-3566
56 ....... 800-235-3364 Otari Corp. ..coccovvviricrecieiecenn, 45 21 ... 415-341-5900
54,55 .. 800-947-9928 Panasonic Broadcast & TV .....24,25 ... 800-524-0864
71 .. 905-764-1584 Pioneer New Media Tech. ........... 77 31 ... 800-421-6450
7o 800-962-4BTS Pirod, INC. ...oovvvrviiiiii e 74 47 ... 219-936-4221
23 ... 818-365-2446 Rane Corporation...........c..cooue..... 44 78 ... 206-355-6000
75 . 201-816-2900 Roland Corp. US .......cocovviienne. 79 50.... 213-685-5141
73 ... 818-766-3715 Sachtler AG.......coccoveeieeiieecrieeenn, g 14 ... 32-909-150
101 ... 800-331-9066 Schmid Telecommunication.......... 449 24 ... 800-438-3953
18 ....... 510-527-6666 Shure Brothers, Inc. ....c...cocuveen... 65 40 .... 800-25-SHURE
61 ... 215-822-0777 Sierra Design Labs ...................... 68 43 ... 702-831-7837
13 ....... 214-381-7161 Sierra Video Systems ................ 81 59.... 916-478-1000
46 ....... 207-655-4555 Soft TouCh .....cooveeiviiiriiei, 104 74 ... 703-549-8445
66 ... 800-453-8782 Sony Business
64 ... 616-695-6831 & Professional ........cccccccvrniinnn. 7 800-635-SONY
72 ... 310-322-2136 Standard Communications .......... 83 60..... 310-532-0397
39 ... 201-633-5600 Storeel ..o, 60 38.... 404-458-3280
Studio Audio & Video Limited ....1BC 2 ......... 615-327-1140
25 ... 800-422-6662 Tascam/Teac America, Inc. ......... 69 44 ... 213-726-0303
42 ... 800-343-1300 Tektronix, INC. ...cc..coviiiiiiieecienn, 73 45 .. 800-TEK-WIDE
10,11 .. 800-343-1300 Tektronix, INC. .....ccoceeviiiiiienn, 5455 33... 800-TEK-WIDE
4 ... 606-282-4800 Telex Communications, Inc. ........ 75 48 .. 800-392-3497
57 ... 818-355-3656 Ultimatte .......ocooveiiieiiceecii 87 62 ... 818-993-8007
30 ....... 800-452-4844 Utah Scientific/Dynatech
29 ... 201-368-9171 Video Group .......cccceevveiieniennne 939 66...... 800-453-8782
1. 412-941-1500 3M Pro Audio/Video Products...... 71 76.... 612-733-1959
........... 913-967-1856 360 Systems .........ccccecevevveene. 52 26 ....... 818-991-0360

16 ... 800-JVC-5825
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NEW YORK, NEW YORK

AGOURA HILLS, CALIFORNIA

TOKYO, JAPAN

Gordon & Associate

Josh Gordon

210 President Street
Brooklyn, NY 11231
Telephone: (718) 802-0488
FAX: (718) 522-4751
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888 7th Avenue, 38th Floor
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Telephone: (212) 332-0628
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Richard Woolley
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Telephone: (818) 707-6476
FAX: (818) 707-2313

SANTA MONICA, CALIFORNIA

MC* Magazine Communications Marketing Corp.

Jason Perlman

Telephone: (310) 458-9987
FAX: (310) 393-2381
CHICAGO, ILLINOIS
Wias Urbonas

55 East Jackson, Suite 1100
Chicago, IL 60604
Telephone: (312) 435-2361
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Orient Echo, Inc.

Mashy Yoshikawa
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BROADCAST
ACTIONCARD

_1 New Subscription

[) Renewal

Name

[ Address Change

AFFIX LABEL HERE

[ Information Request

Title
Company

Address

City

State___

Zip

Phone (

FASTER ACTION!

If you have immediate interest in any products in this issue,
write in the number(s) below and check all the appropriate

| L

1

boxes.
| am interested in L e
these items et PEan Gwer Lieesrs Refarence
# l

\
# T T
# | 'L ]
# I [ ]
Circle reader service numbers below for more information
1 29 57 8 N3 141 169 197 225 253 281 309 3% 365 393 421 449 477
2 30 58 85 114 142 170 198 226 254 282 310 338 366 394 422 450 478
3 3 59 87 115 143 171 199 227 255 283 311 339 367 395 423 451 479
4 32 60 88 116 44 172 200 228 256 284 312 340 368 396 424 452 480
5 33 61 89 117 145 173 201 229 257 285 313 341 369 397 425 453 481
6 34 62 90 118 M8 174 202 230 258 286 314 342 370 398 426 454 482
7 35 63 91 119 147 175 203 231 250 267 315 343 371 399 427 455 483
8 36 64 92 120 148 176 204 232 260 288 316 344 ;2 400 428 456 484
9 37 55 93 121 149 77 205 233 261 289 317 345 373 401 429 457 485
10 38 66 94 122 150 178 206 234 262 290 318 346 I 402 430 458 488
N 39 67 95 123 151 179 207 235 263 291 319 347 375 403 431 459 487
1240 68 96 124 152 180 208 236 264 202 320 348 376 404 432 460 488
13 41 69 97 125 153 181 209 237 265 293 321 349 377 405 433 461 489
14 42 70 98 126 154 182 210 238 266 204 322 350 378 406 434 462 490
15 43 7199 127 155 183 211 230 267 295 323 351 379 407 435 463 491
16 44 72 100 128 156 184 212 240 268 296 324 352 380 408 436 464 492
1745 73 100 129 157 185 213 241 269 207 325 353 381 409 437 465 493
18 46 74 102 130 158 186 214 242 270 298 326 354 382 410 438 466 494
1947 75 103 131 150 187 215 243 271 209 327 355 383 411 430 467 495
20 48 78 104 132 160 188 216 244 272 300 328 356 384 412 440 468 496
21 49 77 105 133 161 189 27 245 273 301 3290 357 385 413 441 469 497
22 50 78 106 134 162 190 218 246 274 302 330 358 386 414 442 470 498
23 5) 79 107 135 163 191 219 247 275 303 331 359 367 415 443 471 49
24 52 80 108 136 164 192 220 248 276 304 332 360 388 416 444 472 500
25 53 81 109 137 165 193 221 249 277 305 333 361 389 417 445 473 500
26 54 82 10 138 166 194 222 250 278 306 334 362 390 418 446 474 502
27 55 83 111 138 167 195 223 251 279 307 335 363 391 419 447 475 503
26 56 84 112 140 188 196 224 252 280 308 336 384 392 420 448 476 S04

PLEASE WRITE LEGIBLY FOR NUMBERS ABOVE 504
-
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I
|
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FOR ISSUE OF OCTOBER 1994
USE UNTIL JANUARY 1995
(After this date, please contact supplier directly)

1 IMPORTANT: Do you wish to receive/continue to
rocelvo Broadcast Engineering FREE?
No

Signature required
Title

Date S

2 Please check the ONE type of facility or operation
that best describes your business classification.

19 O Low-Power TV Station

20 CC TV Station (Including Network)

21 © AM Station

22 T FM Station

23 C AM & FM Station (Including Network)
24 O TV & AM Station

TV & FM Station

TV, AM & FM Station

CATV Facility

Non-Broadcast TV including CCTV
Recording Studio

Teleproduction Facility

Microwave, Relay Station or Satellite
Company

Government

Consultant (Engineering or Mgmt.)
Dealer, Distributor or Manutfacturer
Post-Production Facility

Cable Television (Including Network)
Other

BELBRY 28IV
noooo oonnoon

&
)

(please specify)
3 Which of the following best describes your titie?

Write the number in the box (select one number
oniy):

a [ company M (01) Chairman
of the Board (02) President, (03) Owner,
(04) Partner, (05) Director, (08) Vice
President. (07) General Manager (other
than in charge of Engineering or Station
Operations Mgt.), (08) Other
Corp./Financial Officials

8 [ Technical Management & Engineering—
(09) Technical Director/Mgr., (10) Chief
Engineer, (11)Other Engineering or
Technical Titles

C D Operations & Station
Msnagement/Production &
Programming—(12)VP Operations, (13)
Operation Mgr./Director, (14) Station Mgr.,
(15) Production Mgr., (16) Program Mgr.,
(17) News Director, (18) Other Operations
Title

D Other: Specify _ -

4 If you checked 19 through 26 on question No. 2,
which of the foliowing best describes your over-
the-air station? (check onty one):

Commercial

Educational

Religious

Campus Low-Frequency

Community

Municipally Owned

ch of the following types of equip will you
aluating for purchase in the next 12 months?
Cameras/lenses
Video switchers
Video recorders
Graphics/effectsititles system
Editing system, incl. desktop
Signal routing/dist'n
Signal processing
Automation equipment
Monitors (audio & video)
Audio consoles
Audio recorders/players
Microphones
Transmitters
Antenna systems
. Remote production vehicles/pgm relays
't equip 1
None of the above
hat is the budget for equipment you are
aluating for purchase in the next 12 months?
Less than $10,000
$10,000—$24,999
$25,000—$49,999
C $50.000-$99,000
C $100,000—$299,999
O $300.,000—$499.999
C $500,000 and up

hat is the ADI rank of your station?
Top 20
21 to 50

C C 5110100

D € Over 100

8 Which statement best describes your role in the
purchno of equip t, P ts and
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I

ies?
A Make final decision 10 buy specific makes,
models, services or programs
B Specify or make recommendations on
makes, models, services or programs
C Have no part in specifying or buying



NEW! FROM INTERTEC BOOKS:

The Information Age Dictionary

Experts from Broadcast Engineering magazine, Intertec
Publishing's other award-winning magazines and Bellcore,
America’s largest research and development consortium, have
combined their knowledge and experience to bring a valuable
reference to both novice and seasoned professionals.

This comprehensive reference contains thousands of the
words, phrases, abbreviations and acronyms that define
today’s most dynamic technologies.

® Audio, including recording ¢ Computer communications

and production and applications

¢ Broadcast, including ® Mobile radio and paging
radio, TV and cable technologies

¢ Cellular, including wireless ® Telecom and telephony,
interconnection and PCS including SONET and SS7

¢ Video, including
graphic systems and CCTV ~ Cost - $79.95/copy

ALSO AVAILABLE FROM INTERTEC PUBLISHING

THE INFORMATION AGE CATALOG

INCLUDES MORE THAN
300 BOOKS, VIDEO & AUDIOTAPES

CALL 800-543-7771 or FAX 800-633-6219

Bhoapcast.

Circutation Department

P.O0. BOX 12902
OVERLAND PARK, KANSAS 66282-2902

Place
First Class
Postage Stamp
Here

enGINeeRING




BROADCAST

[ New Subscription [ Renewal

] Address Change

ACTIONCARD

[ Information Request

Name
Title

City_

AFFIX LABEL HERE

Company _
Address

State

Phone (

| am interested in
these items

FASTER ACTION!

Have

Sales

Immediate  person
Need Call

Name
Nea‘est
Dealer

Send

If you have immediate interest in any products in this issue,
write in the number(s) below and check all the appropriate
boxes.

For Future

Literature Reference

PLEASE WRITE LEGIBLY FOR NUMBERS ABOVE 504

j
=

| H

# 1
# !
T
# | } |
# 1 ]
Circle reader service numbers below for
1 2 57 8 13 141 169 197 225 253 281 309 337 365 393
2 30 56 66 114 142 170 198 226 254 282 310 338 366 394
3 31 59 8 115 143 171 199 227 255 283 311 339 367 395
4 32 60 88 116 144 172 200 226 258 284 312 340 368 39
5 33 61 89 17 W5 173 201 229 257 285 313 341 369 397
6 34 62 90 118 148 174 202 230 258 288 314 342 3N 398
7 35 63 91 119 147 175 203 231 250 287 315 343 371 399
8 36 64 92 120 48 176 204 232 260 288 316 344 372 400
9 7 65 03 121 149 177 205 233 261 269 317 345 373 401
10 38 66 94 122 150 178 206 234 262 290 318 346 34 402
1 39 67 95 123 151 179 207 235 263 291 319 347 375 403
1240 68 96 124 152 180 208 236 264 292 320 348 376 404
13 41 69 97 125 153 181 209 237 265 293 321 349 377 405
14 42 T0 98 126 154 182 210 238 266 294 322 350 376 406
15 43 71 99 127 155 183 211 239 267 295 323 351 379 407
: 16 44 T2 100 128 156 164 212 240 268 296 324 352 380 408
V17 45 73 101 129 157 185 213 241 269 297 325 353 381 409
V18 46 74 102 130 156 186 214 242 270 298 326 354 382 410
: 19 47 75 103 131 159 187 215 243 271 299 327 355 383 4N
) 20 48 76 104 132 180 188 216 244 272 300 328 356 384 412
021 49 77 105 133 161 189 217 245 273 301 329 357 385 413
=zzsontoemwzmommzusozssosssassm
§ 23 51 79 107 135 163 191 219 247 275 303 331 350 367 415
124 52 B0 108 136 184 192 220 248 276 304 332 360 388 416
125 53 81 w9 1y 65 W3 21 249 277 305 333 361 389 417
$ 2 54 82 110 138 166 194 222 250 278 306 334 362 390 418
127 55 8 111 139 167 195 223 251 279 307 335 363 391 419
: 28 56 64 112 140 168 196 224 252 280 308 336 364 392 420
1
1 ]
[ ]
[ ]
[ ]
[ ]

more information

449
450
451
452

454

a7
am
an
480
ey
482
483
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488
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488
489
490
491
492
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495
49%
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500
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FOR ISSUE OF OCTOBER 1994
USE UNTIL JANUARY 1995
(After this date, please contact supplier directly)

1 IMPORTANT: Do you wiah to receive/continue to
recelve Broadcaat Engineering FREE?
Yes No

§ignalure required
Title _

Date _ _

Please check the ONE type of facility or operation
that best describes your business classification.

19 C Low-Power TV Station

20 C TV Station (Including Network)

21 [ AM Station

22 [0 FM Station

23 [ AM & FM Station (Including Network)

24 [ TV & AM Station

25 [0 TV & FM Station

26 C TV, AM & FM Station

27 O CATV Facility

28 [C Non-Broadcast TV including CCTV

28 C Recording Studio

30 [ Teleproduction Facility

31 C Microwave, Relay Station or Satellite
Company

32 C Government

33 C Consultant (Engineering or Mgmt.)

34 [C Dealer, Distributor or Manufacturer

40 (O Post-Production Facility

39 C Cable Television (Including Network)

35 [C Other

(please specify)
Which of the following best describes your title?
Write the number in the box (select one number
only):

ald Company Management—(01) Chairman
of the Board, (02) President, (03) Owner,
(04) Partner, (05) Director, (08) Vice
President, (07) General Manager {other
than in charge of Engineering or Station
Operations Mgt.), (08) Other
Corp./Financial Officials

Technical Management & Engineering—
{09) Technical Director/Mgr., (10) Chief
Engineer, (11)Other Engineering or
Technical Titles

Operations & Station
Management/Production &
Programming--(12)VP Operations, (13)
Operation Mgr./Director, (14) Station Mgr.,
(15) Production Mgr., (16) Program Mgr.,
(17) News Director, (18) Other Operations
Title

D Other: Specify -
It you checked 19 through 26 on question No. 2,
which of the following best describes your over-
the-air station? (Check only one):

I Commercial

Educational

Religious

Campus Low-Frequency

Community

Municipally Owned

Which of the g typea of equip will you
be evaluating for purchase in the next 12 months?
A [ Cameras/ienses
Video switchers
C Video recorders
Graphics/effectsitities system
Editing system, incl. desktop
Signal routing/dist’'n
[ Signal processing
[0 Automation equipment
Monitors (audio & video)
Audio consoles
_ Audio recorders/players
Microphones
[C Transmutters
[0 Antenna systems
[ Remote production vehicles/pgm relays
(
[

s (]

cO

TMOoOO®>

5

o Test/measurement equipment
None of the above

hat is the budget for equipment you are
luating for purchase in the next 12 months?
' Less than $10,000

$10,000—$24,999

$25,000—$49,999

$50,000-$99.000

$100,000—$299,999

$300,000—$499,999

$500,000 and up

hat is the ADI rank of your station?
Top 20

21 10 50

51 to 100

Over 100

Which statement best describes your role in the

purchase of equip p ts and

accessories?

A Make final decision to buy specific makes,
models, services or programs

zi 0OV0ZTIrX«—"IOMMOO®

DOD>E NOO LN

t, cc

8 Specify or make recommendations on
makes, models, services or programs
C Have no part in specitying or buying



NEW! FROM INTERTEC BOOKS: ” ’ ” o

First Class
Postage Stamp

The Information Age Dictionary -

Experts from Broadcast Engineering magazine, Intertec
Publishing’s other award-winning magazines and Bellcore,
America’s largest research and development consortium, have
combined their knowledge and experience to bring a valuable
reference to both novice and seasoned professionals.

This comprehensive reference contains thousands of the
words, phrases, abbreviations and acronyms that define
today’s most dynamic technologies.

¢ Audio, including recording ¢ Computer communications

and production and applications
* Broadcast, including ¢ Mobile radio and paging

radio, TV and cable technologies
¢ Cellular, including wireless ¢ Telecom and telephony, BR

interconnection and PCS including SONET and SS7 ©
¢ Video, including

graphic systems and CCTV ~ Cost - $79.95/copy enGlneeR|nG

Circulation Department

ALSO AVAILABLE FROM INTERTEC PUBLISHING

THE INFORMATION AGE CATALOG GVERL AN PASIK, KANSAS 66262.2802

INCLUDES MORE THAN
300 BOOKS, VIDEO & AUDIOTAPES

CALL 800-543-7771 or FAX 800-633-6219
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T here's a lot more
behind a SADIE™ than

you might think. Our job

SADE disk editor v2.10

doesn't finish when you pur-

chase your SADIE™ system.

For a start you can tele-
phone for advice, support
or just a chat from early

morning ‘til late evening,

seven days a week and
because we combine our

sales and service into one

customer support opera-

L P e R ke W

tion, you'll most likely be

speaking to the same per-

son that sold you your
SADIE™. And if your system
stops working ( don't let
anyone tell you “break-
downs never happen!” ) cus-
tomer support will get you
up and running again as
rapidly as possible. As our

support team often work
with clients on actual projects, we really understand SADIE™ and the ; NEW IN VERSION 2.1
pressures of audio production. Every SADIE™ user has the latest soft-
ware - we know you are the best advertisement for SADIE™ so free : fader, pan and mute

software updates are a sound investment for all of us. automation DISK EDITOR

Finally, we don't try to make money out of maintaining your : aute-conforming

SADIE™ - an extended 3 year hardware maintenance contract will cost .
: machine control

you less than $1,500 and you don't have to purchase it until the end

of the 12 month CMX support FOR FURTHER INFORMATION CONTACT:

free maintenance - Studio Audio Digital Equipment Inc
i even faster editing 1808 West End Avemre.

Suite 1119,Nashville, Tennessee 37203 USA
TEL: +1 615327 1*40
same as ever - a p|ay||st overview FAX: +1 615 327 169¢

period. The price
of a SADIE™? - i background networking

complete system
for $9,995 (plus

the odd local tax, : all this in addition to SADIE's
duty and delivery, | phenomenal editing an proven audio
where applicable)  processing capabilities. 3

Circle (2) on Reply Card
SADIE™ DISTRIBUTORS WORLDWIDE
Argentina Kappa T 081 31 0818 F 081 31 1493 « Asia Pacific VW Marketing T +44 372 728481 F +44 372 72400 » Ausiralia TVC T 09 249 6688 F 0¢ 249 6858 » Canada JSGS Ltc. T 416 751 7907 F 416 751 7975+
Denmark SC Sound T 43 99 88 77 F 43 99 80 77 » Finland oy HedCom AB T 90 682 866 F 90 682 8489 « France Coach Audia T 87 77 00 00 F 87 77 0121 » Germany Stefan Mayer Audio Engineering T 0 6851 6519 F 0 6851 6519«
Israsl Sontranics Electronic Equipment T 03 5705223 F 03 6199297 » Korea Avix Trading Cc. Ltd. T 02 565 3565 F 02 565 3561 » New Zealand Videx T 09 444 6085 F 09 444 3837 » Philippines Tracks T2 631 3277 F 2 631 3267 «
Poland Unico T +44 223 63025 F +44 223 301488 » South Africa Tru-i Electronics SA (Pty) Ltd T 011 462 4256 F 911 462 3303 » Spain Lexan T 93 203 48 D4 F 93 280 40 29 » Sweden Tranzicom T 08 730 3710 F 08 730 5125+
Switzerland Media Solutions T 064 41 57 22 F D64 41 00 35 « Taiwan Acesunic T 2 716 8896 F 2 719 2065 » Thailand KOM Trading T 2 318 2724 F 2 318 6186 + USA SADIE Inc T 615327 1140 F 61 327 1699
“Windows 15 a registared trademark of Microsoft Inc Studio Audio & Video L1t reserve the nght to change specrfications without pr or notice

CD-R support




Twenty five years ago Neil Armstrong made history by stepping on to the
moon. Now Leitch has made history with technological achievements
placing the company at the forefront of digital systems equipment.

If we can't fly you to the moon, we can guarantee you out of this world

performance from all our Digital Glue™ products.

Digital to Arwcdos
Fricoders

Leitch pioneered monitoring encoders with the introduction of the
VSM-6800. Its superior performance ard features remain unsurpassed,

giving four PAL/NTSC outputs as well as four reclockad serial outputs from

a serial 4:2:2 input. It is also zero SCH locked and can pass vertical interval

signals such as VITC, teletext and closed captioning.
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This is the proven industry leader for menitoring encoders.
o The CES-3500 is a ‘next generation’
precision quality encoder.

It uses 12 bit signal processing and unique filter circuitry to provide
exceptionally high resolution PAL or NTSC outputs from a component
digital source. It has many matchless features such as automatic timing
to an external reference, low frequency digital jitter removal and
advanced sync outputs all of which are setting new standards for
compesite encoders. This is an exceptional product at a surprisingly
low price, and, it's available now!

When it comes to talking digital you shoulc be talking with Leitch,
the industry’s No.1 choice. For more information on these and associated
digital products call us today.

Circle (3) on Reply Card

Leitch Incorperated, 920 Corporate Lare, Chesapeake, Virginia 23320-3641 - Tel: 1-800-231-9673 or 1-804-548-2300 Fax: 1-804-548-4CB8
Leitch Technology International Inc., 25 Dyas Raad, North York, Ontario, Canada M38B 1V7 - Tel: 1-800-387-0233 or 1-416-445-964C Fax: 1-416-445-0595
Leitch Europe Limited, 24 Camobel Coust Bramley, Basingstoke, Hampshire RG26 5EG, UK - Tel: +44 (0) 256 880088 Fax: +44 (0) 256 880428




