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Pro-Bel, the leading European supplier of routing
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committed to solving your video and audio rout-
ing system problems, be they analog or digital,
with a wide array of established products.
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Digital Audio and Video Matrices.
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Clean up your act with a Harris DX Series get the lowest power costs of any
transmitter. Our patented digital AM transmitter.

modulation delivers the strongest, cleanest If you're readly for some more sweet
AM signal yet. With over 145% positive talk about the DX Series 10-50 kW*
| | | peak capability. As well as the lowest transmitters, call Harris Allied today.

THD and iMD ever.

What's more, you get 100% solid state
reliability. Along with patented lightning
protection that's proven itself at more than
200 sites worldwide. And with typical
AC to RF efficiency of 86% or better, you'll

USA 217-222-8200
FAX 217-224-1439
Canada 800-268-6817
FAX 416-764-0729

o HARRIS
ALLIED==

Circle (4) on Reply Card

* DX 100 to 1000 kW-plus transmitters also available. ©1992 Harris Corporation




Page 36

Pnoto courtesy
Page 66

e
Contents

May 1993 © Volume 35 ® Number 5

BROAGDCAST.
OeNGINeeRNG

1992 Bruce Mathews/MIDWESTOCK

Page 80

PROGRAM TRANSMISSION
SYSTEMS:

Wireless transmission is the singular element
that separates broadcasters from other
delivery mediums. Cable. DBS and MDS all
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their signals can be received. Broadcasters
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shared by other delivery methods — the
freedom to enjoy the service, no matter
where they are. Whether it's in the car. on
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always deliver.
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News

By Dawn Hightower,
senior associate editor

NAB, EIA announce
initiative on data
broadcasting

The Electronic Industries Association’s
Consumer Electronics Group (EIA/CEG)
and the National Association of Broad-
casters (NAB) have announced a national
initiative to develop a broadcasting serv-
ice for dissemination of high-speed data-
based information services.

The EIA and the NAB will form a Na-
tional Data Broadcasting Committee
(NDBC) to develop a voluntary technical
standard for high-speed data broadcasting
for NTSC TV stations. A national volun-
tary technical standard would help create
new markets for dissemination of informa-
tion to new data-based consumer receiv-
ers. A data receiver could be implemented
as a new feature for NTSC TV receivers
or a new class of consumer electronic
products called “data receivers” with out-
puts to fax machines, computers or tele-
visions.

The NDBC will be open to any interest-
ed parties, operate under EIA guidelines
for voluntary standard-setting, and be
jointly administered by NAB and EIA.

NRSC forms DAB
subcommittee

The National Radio Systems Committee
(NRSC) voted unanimously to begin volun-
tary standard-setting for in-band, on-
channel (IBOC) digital audio broadcasting
(DAB) systems.

The NRSC will evaluate IBOC DAB sys-
tems in coordination with the Electronic
Industries Association’s DAR subcommit-
tee and, if appropriate, recommend a stan-
dard for IBOC DAB systems.

The DAB subcommittee will work close-
ly with the EIA DAR subcommittee in de-
veloping comprehensive IBOC DAB test
procedures. IBOC test results will be evalu-
ated by the NRSC DAB subcommittee.

HP to develop

encoders for
Zenith/AT&T system

Hewlett-Packard (HP) Company has
plans to develop and manufacture broad-
cast encoders for the Zenith/AT&T digital
high-definition (HDTV) TV system.

Under an agreement with AT&T and Ze-
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nith, HP would support rapid deployment
of digital HDTV encoder equipment to
broadcasters, following the FCC'’s adoption
of the new HDTV broadcast standard.

HP would license technology from AT&T
and Zenith if the FCC were to adopt the
Zenith/AT&T Digital Spectrum Compatible
HDTV system. HDTV encoders are elec-
tronic systems used by broadcasters to
process and compress HDTV signals. Ear-
ly prototypes are expected to be availa-
ble six to 12 months after the FCC selects
an HDTV standard. Commercial-grade
products are expected to follow about a
year later.

IEEE call for papers

The Institute of Electrical & Electronic
Engineers (IEEE) will hold its 43rd Annu-
al Broadcast Engineering Symposium
Sept. 22-23. The Broadcast Technology So-
ciety of the IEEE will sponsor the sympo-
sium at the Hotel Washington in Washing-
ton, DC.

Technical papers will feature AM, FM
and TV digital transmission techniques,
antenna design and testing, and transmit-
ter development. Send abstracts by June
15 to Philip A. Rubin, Rubin Bednarek &
Associates, 1350 Connecticut Ave. NW, No.
610, Washington, DC 20036 or fax to
202-296-9383.

For additional information on the sym-
posium, call Ed Williams, symposium
chairman, at 703-739-5172.

Satellite DAB could
destroy radio industry

According to Edward O. Fritts, president
and CEO of the National Association of
Broadcasters (NAB), the Federal Commu-
nications Commission (FCC) risks destroy-
ing the system of local radio broadcasting
if it authorizes 30 to 60 new channels in
each market through national satellite dig-
ital audio broadcasting services.

Fritts said that allowing one service to
control 30 to 60 channels in each market
would represent a dramatic departure
from the Communications Act’s founda-
tion principles of localism and diversity,
especially when broadcasters are gener-
ally limited to a maximum of three or four
signals in local markets.
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Introducing The Nikon S19x8B

There’ll be times
it’s the only lens
for the job.

In the world of ENG/EFP, disasters aren’t
planned. So you've got to plan ahead. After all,

the biggest disaster is being on the scene
but too far back to get the shot. That’s why Nikon
went to great lengths to create the S19x8B
Lens for CCD cameras.

For a lens of this range, it's wonderfully
light and maneuverable. So you never have to get
too close to get close enough. The smooth
zoom whisks viewers right into the heart of the
subject matter.

From making our own glass to the final QC
tests, we make sure the S19x8B is worthy
of the Nikon name. Extra-Low Dispersion (ED)
glass, Nikon anti-reflection coating, high-flat
MTF curve, it has it all, and more, all wrapped up
in a rugged housing of magnesium alloy.

And
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The S19x8B may well

be the only lens you ever

need. Forget about lugging around a variety of

lenses and fumbling around mounting them.
The S19x8B’s minimum object distance (37”") and
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{ :—J 8mm minimum focal length, providing expansive
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y o wide angle coverage, make it ideal for everyday

v ¥ use as well. That’s unsurpassed range for

an ENG/EFP lens.
To guarantee you can use it every day,
\ - the S19x8B comes with something else that’s
unsurpassed — Nikon's unique Express Loaner
Service. If disaster ever strikes your lens,
we'll get you a loaner lens overnight. So now there
will never be a time you're really ‘out’ in the field.
4 df To find out more or for our complete
) brochure, call 800-NIKON-US or (516) 547-4355
or write: Nikon Electronic Imaging, Dept. D1,
101 Cleveland Avenue, Bayshore, NY 11706.

: Nikon

ELECTRONIC IMAGING ©1990 Nikon Inc.
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Editorial

Standing firm

Just 11 months ago. this column disclosed to the industry the unwarranted attack
on the FOR.A Corporation of America (and other video equipment manufacturers)
by Video Patents Limited. aka Video Processing Technology (Vid Pro). In that editori-
al. we outlined the attempt by Vid Pro to extort royalty payments by claiming patent
infringement by FOR.A and other video equipment manufacturers. We stated then.
and repeat now. that such litigious actions are counterproductive to the best interests
of the video equipment industry. its manufacturers and the equipment users. Despite
the efforts of Vid Pro to extort payments from an entire industry. we have good news
to report.

A recent press release from the FOR.A Corporation an-
nounced that the company has successfully terminated
the litigation against it by Vid Pro. The management at
FOR.A and its Japanese parent. FOR.A Company. Ltd.. are
to be congratulated on their successful defense of them-
selves and the rights of all involved in producing video
equipment. The settlement is more than a triumph for this
particular equipment manufacturer. it's a victory for the
whole video industry.

In an industry where new products and features are
released monthly. it's hard to know the players without
a score card. Yet. even the most novice buyer recognizes
who is delivering innovative ideas to the marketplace and
who is rehashing old ideas and concepts. Those who bring
new and leading edge ideas to market reap the benefits
of market share and profits. And that’s as it should be.

Recall the story of the little red hen. She worked hard
to produce a loaf of bread. and asked many in the barn-
vard to help her with the work. When they all refused.
she proceeded alone. Yet. when it came time to enjoy the
fruits of her labor — a loaf of freshly baked bread — sud-
denly a host of animals was ready to help her enjoy it.
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Fortunately. she had the wisdom to let them get what they
deserved — nothing. So too should it be with intellectual property.

Those who develop intellectual property should be rewarded for their efforts. Like-
wise. companies that bring new ideas and products to the market should reap the
benefits of their hard work. What we don't need is some Johnny-come-lately trying
to extort payments from others for obsolete and antiquated patents that have little
to do with today’s technology.

In last June's editorial. we urged the entire video industry to stand firm and protect
their rights and those of their customers. We suggested that aggressive protection of
their and their customers’ rights was the sensible choice. That's still good advice.

Legal warfare is expensive, time consuming and emotionally draining. Few compa-
nies. let alone individuals. can carry on such a confrontation for long. Although the
process must have been arduous for those at FOR.A, the entire video industry is bet-
ter off for the work just completed.

By Brad Dick, editor




PURE PROGRESS.

FM stations around the world are finding more sophisti-
cated ways to keep their listeners from cruising the
dial. And OPTIMOD-FM 8200 has become a critical
part of their strategy. Why? Because the 8200 is a
technological breakthrough with bottom line impact.
It lets you create a distinct, powerful sound that

results in larger audiences, higher ratings and
improved profitability.

Digital technology not only improves the quality of
the signal—it makes the OPTIMOD-FM 8200 more
prog-rammable, more flexible
and more user-friendly. And it
can actually help keep capital
equipment costs down because
it allows stations to expand and upgrade their system

OPTIMOD'FM

with software, rather than req
expensive hardware. MI’ tro;
A case in point: all cur- Wzﬂﬂr
rent 8200 owners will receive "’
a new software upgrade free of charge.

Version 1.0's sonic and operational improvements
meet broadcasters’ ongoing demands for superior audio
performance and increased control—like customized
bass response and automatic switching of presets

for dayparting.

The OPTIMOD-FM 8200 is now the new industry stan-
dard for digital audio processors.
Call your dealer now for a hands-
on evaluation of the 8200. In a
market where stations live and
die by the ratings, you can dominate the dial.

a division of AKG Acoustics, Inc.
1525 Alvarado Street, San Leandro, CA 94577 USA
Phone: (1) 510/351-3500 Fax: (1) 510/351-0500

© 1993 AKG Acoustics, Inc. Orban and OPTIMOD are registered trademarks of AKG Acoustics, Inc.
AKG is a registered trademark of Akustische u. Kino-Gerdte Ges.m.b.H., Austria.
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Technical operations
under an LMA

By Harry C. Martin

Many radio stations have entered into
local marketing agreements (LMAs) under
which they operate with a minimum of
staff because sales, accounting and pro-
gramming functions are performed by the
brokering station. The following guide-
lines must be observed when implement-
ing an LMA.

Chief operator requirement. All AM, FM
and TV stations must have a chief opera-
tor, designated as such in writing, who is
available at all times. This also is true with
an LMA where most programming comes
from the brokering station. The chief op-
erator should be an employee (or contrac-
tee) of the licensee to ensure that the FCC
responsibilities of technical operation and
record keeping remain with the licensee.
The FCC would consider delegating chief
operator duties to the time broker as evi-
dence of an authorized transfer of control,
and would subject the licensee to fines in
the event the broker’s operator did not ad-
here to the rules.

Studio rule. Stations must maintain a
main studio with at least one manage-
ment-level individual in charge. That per-
son must use the studio as the base office
and be present during normal business
hours on a regular basis.

This individual should be an employee
of the licensee rather than the time brok-
er. Otherwise, the FCC will consider the
licensee to have abdicated control of its
facility to the broker.

When the licensee’s management per-
son is not present, staff should be present
at the main studio. This requirement can
be met through dual employment of staff
members by the licensee and the time
broker. Management personnel cannot be
shared because it violates the FCC's “cross-
interest” policy.

The time broker can operate the
brokered station from a remote-control
point part of the time. Co-location of main
studios is not a problem, as long as the
licensee’s manager maintains control over
operations of the brokered station.

Cable re-reg rules adopted
In March, the FCC adopted rules im-

Martin is a partner with the legal firm of Reddy, Begley &
Martin, Washington, DC.
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plementing portions of the Cable Televi-
sion Consumer Protection and Competi-
tion Act of 1992.

Must-carry. Cable operators must carry
the signals of all local commercial TV sta-
tions. A local station is defined as any full-
power station located in the same TV ADI
as the cable system. Qualified local non-
commercial educational stations are enti-
tled to carriage upon request.

Stations operating
under the LMAs must
maintain a main
studio with at least
one management-level
individual in charge.

A cable system with more than 12 acti-
vated channels must carry the signals of
local TV stations, up to one-third of the
aggregate number of its usable activated
channels. The carriage of other broadcast
signals is at the discretion of the cable op-
erator. With respect to NCE TV stations,
systems with 12 or fewer usable activat-
ed channels must carry the signal of one
local NCE station. Systems with 13 to 36
channels must carry the signals of all lo-
cal NCE stations up to a total of three.
Larger-capacity systems are required to
carry the signals of all qualified local NCE
stations, except those whose program-
ming duplicates that of another station by
50% more.

Retransmission consent. TV stations
may elect on a system-by-system basis
whether to proceed under the must-carry
rules or under the companion retransmis-
sion consent requirements. Under the lat-
ter provision, no cable system is permit-
ted to retransmit the signal of a TV station
without authority unless the station has
elected to assert its must-carry rights.

Time table. Commercial TV stations are
required to make an initial election be-
tween must-carry and retransmission
rights, and every three years thereafter.
Cable systems must begin carriage of their
must-carry complement of signals on June

2. On June 17, TV stations will be required
to make their initial election of must-carry
or retransmission consent status. Cable
operators wishing to drop statutory must-
carry signals, due to a failure to reach
retransmission consent agreements with
the carried stations, are required to noti-
fy subscribers by Sept. 6, 1993. The re-
transmission consent requirement be-
comes effective on Oct. 6.

Customer-service standards

Effective this July 1, the following FCC
rules go into effect governing the provi-
sion of cable system customer services:
® Cable operators must maintain local,
toll-free or collect call telephone access
that is available 24-hours a day, seven days
a week.
¢ Installations must be performed with-
in seven business days after an order is
placed.
* Cable operators must work on severe
interruptions in service (loss of one or
more channels) promptly and no later
than 24 hours after the interruption be-
comes known. Other service problems
should be addressed on the next business
day after notification.
e Cable operators will be required to
schedule service calls at a specific time
during a 4-hour block during normal busi-
ness hours. Operators may not cancel ap-
pointments with subscribers after the close
of business on the business day prior to
the scheduled appointment. The custom-
er must be contacted and a new appoint-
ment made if the installer is running late.
® Operators must provide written infor-
mation at the time of installation and an-
nually thereafter to all subscribers about
products and services, prices and options,
installation and service maintenance poli-
cies, instructions for using the system, and
billing and complaint procedures.

Renewal time
All commercial TV stations in Arizona,
Idaho, New Mexico, Nevada and Utah
need to file their renewal application by
June 1. Also, renewals for LPTV stations
in Oklahoma and Texas are due.
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Strictly HDTV

What’s new?

By Curtis Chan

This month, our column will focus on
what is new in the HDTV arena as the
next round of proponent testing closes in.
We will also rehash the activities of the
past few meetings.

No Narrow-Muse

On Feb. 8-11, the special panel of the
FCC Advisory Committee on Advanced
Television Service met. The Narrow-Muse
system has been officially eliminated from
further consideration, because of the qual-
ity of the images delivered, the delivery
of images and the coverage areas. Al-
though NHK'’s (Nippon Hoso Kyokai) sys-
tem did not make the grade, it was recog-
nized for its contribution toward the
advancement of a future HDTV/ATV
standard.

Digital is here...almost

The removal of the last analog propos-
al confirms that the future of television in
the United States, if not the world, will
eventually be digitally based. In reality,
analog production and transmission will
probably exist throughout the next dec-
ade and a half, but the future of digital is
finally becoming a certainty.

All for one and one for all

Talks continue toward the possibility of
a grand alliance between the remaining
proponents. However, little progress has
been made. Other issues concern wheth-
er the combined systems will use inter-
laced or progressive scanning and wheth-
er they will use MPEG.

To clarify the issue of interlaced vs.
progressive, the ATTC, at the request of
the proponents, presented a blind demon-
stration of computer-generated still images
in both formats the morning after the spe-
cial panel adjourned. The observers
reportedly were hard-pressed to distin-
guish between the two. It was noted that
extremely slight interlace errors were ap-
parent only when viewed closer than four
picture heights from the viewing screen.

Chan is the principal of Chan & Associates, a marketing con-
sulting service for audio, broadcast and post-production,
Fullerton, CA.
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MPEG, too

Among the unresolved issues is the use
of MPEG compression. The ATRC is main-
taining that the MPEG standard renders
its system more conducive to multimedia
applications and global acceptability. How-
ever, Gl and Zenith are basing their ap-
proach to HDTV compression on a propri-
etary scheme. The other proponents have
differed, maintaining that MPEG I remains
to be completed and was not originally in-
tended for HDTV video. Presently, the
MPEG II capacity is sufficient for one dig-
ital channel of HDTV per analog NTSC
channel.

In another option, the potential com-
bined system would use compression al-
gorithms developed by Gl or Zenith and
incorporate an MPEG syntax, allowing the
system to decode an MPEG bitstream.

In reality, analog
production and
transmission will
probably exist
throughout the next
decade and a half, but
the future of digital is
finally becoming a
certainty.

Data-intensive environment fuels
interoperability issue

During recent months, the issue of in-
teroperability has gained momentum. The
Advisory Committee’s Interoperability
Task Force, which met for the first time
in late March, began developing specific
tests to challenge the flexibility of the
proponent bitstreams in hopes that their
tests will be added to the testing program,
Among the 35-40 members attending
were representatives from the four propo-
nents and DARPA, CBC, Viacom, HP, Sun
Microsystems, IBM, Apple, Bell Commu-
nications Research, DEC and the Nation-
al Institute of Standards and Technology.

The “eyes” have it
As the next round of testing approaches,

the ATTC is actively recruiting expert ob-
servers to judge the systems throughout
the test period. As in the first round, three
to five “experts” are needed for each week
of testing. Although it is hoped that some
of the veteran first rounders will return,
still more are needed.

To qualify as an expert, the viewer must
bring to the lab a personal history in such
areas as engineering or video and film
production. Examples of areas that will be
focused upon include locating the thresh-
old of visibility (TOV), the point at which
an undesired signal begins to interfere
with the desired signal, and the point of
unusability (POU), the point at which a pic-
ture no longer is viewable. Interested par-
ties should contact ATTC's Janet Martin at
703-739-3850.

Broadcasters need support

Elsewhere, the Association of Maximum
Service Television (MSTV) recently told
the FCC that it should ensure manufactur-
er support of the new TV standard. MSTV
recommended that the FCC ensure the
widespread availability of ATV receivers
before it forces broadcasters to convert
from NTSC to ATV.

Zenith acknowledges MSTV'’s comments
by stating that such rules would wreak
havoc on the entire consumer electronics
industry. Zenith maintained that it esti-
mated a $500 premium for non-HDTV
receivers capable of receiving and decod-
ing a digital ATV signal. It argued that
more than 22 million color sets are bought
in the United States each year, and more
than 70% are purchased below $350 with
13-inch screen size or less accounting for
25% of total sales.

The Bureau of Economics seemed to
agree with Zenith. It stated that requiring
a dual-mode television can be undesira-
ble and that such a requirement may harm
consumers by limiting their choices and
forcing them to purchase equipment they
may not otherwise choose to purchase.

The bureau also maintained that such
a requirement will harm consumers wish-
ing to purchase only an NTSC or only an
ATV receiver.
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If you can’t beat ‘em,
join ‘em

By John H. Battison

This month's column strikes out in a
different way to deal with radio’s “arch-
rival” — television.

It has been about 13 years since low-
power television (LPTV) hit the industry.
In that time, literally tens of thousands of
applications for LPTV stations have been
filed. Far too many of these were thrown
out, or should have been, because they
were poorly done by unscrupulous prepar-
ers for unsuspecting applicants. The num-
ber of licensed LPTV stations on the air
or with a pending construction permit (CP)
is close to 2,000.

Filing procedures

There is no secret to preparing FCC
Form 346, Application for a Construction
Permit for a low-power TV station or a TV
translator. Some radio engineers who have
shied away from television over the years
could broaden their revenue bases by dab-
bling in LPTV. It is almost as straightfor-
ward as audio work.

Let's go through a simple LPTV appli-
cation:

Buy a copy of CFR47, which covers Sec-
tions 70-79. Subpart G, Section 74.700
covers LPTV. Read and learn this section.

Your first client will probably come to
you and say, “I have a channel to use and
it's quite clean” Don't believe it. Clients
rarely have any idea about what makes
a clean channel. If you take the client’s
word for it and prepare an application that
bounces, it will be your fault.

Spend several hundred dollars (charge
the client in advance) with a broadcast-
channel database service, and find a suita-
ble channel using the rules in CFR 47.

FCC Form 346 is fairly simple to com-
plete. The non-engineering portions are
reasonably clear and should cause you no
trouble. Section One requests general in-
formation. You are going for either an
LPTV station or a translator. The only
tricky parts are those that ask you to de-
termine whether you are applying for ma-
jor or minor changes in licensed facilities,
major or minor modification of a CP, or
amendment to a CP. To answer these, con-

Battison, BE's consultant on antennas and radiation, owns
John H. Battison and Associates, a consulting engineering
company in Loudonville, near Columbus, OH.
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sider the following general rules:

* A licensed facility is one that has been
licensed after filing Form 347. Until that
time, you are operating with a CP and/or
perhaps a Special Authorization.

* A CP is an authorization to build an
LPTV station.

® A modification is a change in an ap-
proved authorization (that is, one for
which a CP has been issued).

* An amendment is a change in a pend-
ing application before it has been ap-
proved and a CP issued. It may or may not
have a file number, depending on how
much time has elapsed since it was filed.
All CPs and licenses have file numbers.

One day, the
commission may have
to require all LPTV
stations to use offsets.

* A major change is one that increases
your coverage area, moves the antenna
site more than 600 feet or proposes to pro-
vide service to an area not covered in your
present authorization.
® A minor change is one that does not in-
Crease your coverage area or move the site
by more than 600 feet. It is typically used
to change an antenna type, reduce pow-
er or make other similar small changes.
An important distinction exists between
procedures for LPTV vs. other broadcast
services. For the latter, it is usually possi-
ble to report small changes in final con-
struction that differ from the CP on the
license application. LPTV rules are ex-
tremely specific — Form 347-license ap-
plication must only report what was previ-
ously authorized. If a small change was
made during construction, such as a differ-
ent antenna with the same characteristics,
you must file a minor change on Form 346
before you can file Form 347 for a license.

Technical data
Section Two of Form 346 covers en-
gineering issues. This is really the meat
of the application. Again, most questions

are fairly easy to answer. The question
about frequency offset may be a little con-
fusing, however. Frequency offset actual-
ly is a designed 10kHz difference in fre-
quency between your station and another
one on your channel, This little item of-
ten can make the difference between get-
ting a CP and not getting one.

Essentially, if no frequency offset exists
between co-channel applicants, neither
applicant can let the 28dBu signal over-
lap the opponent’s 74dBu contour. But if
there is a 10kHz offset between the appli-
cants, then the overlaps can occur at the
46dBu and 74dBu contours.

This 10kHz frequency offset is only ap-
plicable to co-channel situations, but both
stations must use offset to take advantage
of it. Offset can be applied in any of three
ways: +10kHz, —10kHz or +0kHz. Each
case implies the use of a precise carrier
frequency control. More important, the
last option, called zero-offset, is different
from no-offset. No-offset does not employ
precise carrier frequency control, so no
other co-channel applicant can use offset
of any kind to obtain the 46dBu contour
spacing.

Many of the earliest filed applications
used a no-offset method. This was proba-
bly because of the plenitude of channels
available. Today, the story is quite differ-
ent, and many times the only way of
squeezing in a station is by use of offset.
One of the legal devices used by engineers
to help their clients keep competition
away is to specify no-offset operation. This
ploy means that competing co-channel ap-
plicants can get no closer to the no-offset
station than its 28dBu contour. Unfor-
tunately, this tactic also causes fewer chan-
nels to be available. One day, the commis-
sion may have to require all LPTV stations
to use offsets.

Sometimes the only way to squeeze in
a new application is to ask an existing no-
offset station to go to offset operation and
offer to pay their expenses. Even if the ex-
isting station accepts, this adds time to the
new station’s application process, because
the FCC will not accept the 46dBu co-
channel application until the proposed off-
set change has been officially completecﬁ
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Managing stress
Dealing with stress

By Judith E.A. Perkinson

A few months ago, a friend decided to
learn more about stress management. He
read books, listened to tapes and took a
stress management workshop. As he pro-
gressed through his efforts, he became
more frustrated. He didn’t want to do most
of the things that were suggested to him.
He didn't like to jog. He couldn’t imagine
meditating, and thought that most of the
suggestions he had received were a bunch
of baloney.

This man misunderstood stress manage-
ment. He was looking for a magic formu-
la to eliminate stress. Stress management
isn't something you pull out of a bag of
tricks and do for a week when you feel
stressed. Stress management is a combi-
nation of awareness, attitude and action.

Awareness

Parts 1 and 2 of this series have been
devoted to stress awareness. Awareness is
essential in developing a stress manage-
ment program. Your ability to cope with
stress is significantly increased when you
understand the sources and effects of
stress.

No two people are alike. Take time to
examine your sources of stress and how
you react to stress so that you can design
a stress-coping strategy.

Attitude

Research studies have identified a per-
sonality type called the “hardy personali-
ty:’ This type of person doesn't get sick
and is less likely to buckle when times get
tough. These stress-resistant people share
three common attitudes.

1. They have a strong sense of purpose.

2. They feel a sense of control over the
events in their lives.

3. They are open to change.

Many of us need to develop mental mus-
cle in order to survive the physical and
emotional challenges of life. You can de-
velop mental muscle through your attitude
and outlook on life.

Your outlook is tied to how you view the
events in your life. In order to build a posi-
tive outlook, you need to understand how
you view the world, how you feel when

Perkinson is a member of the Calumet Group inc., Ham-
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things don’t go your way, and how you re-
act to people and events. The follawing
are some helpful hints:

o Personalizing. When something bad is
happening to you, take a moment to re-
mind yourself that the world is not aimed
at you. It didn't rain to ruin your day, the
train didn't block the intersection to make
you late for a meeting, and a piece of
equipment didn’t break down just to spite
you.

Stress management
isn’t something you
pull out of a bag of
tricks and do for a
week when you feel
stressed.

Life can be easier if you don't take
everything personally. You can enjoy life
when you don't feel persecuted by other
people, systems and events. The choice is
yours.
¢ Qverreacting. When events happen that
bother, anger or frustrate you, the first
thing to do is stop. The advice to count
to 10 is a way to make you think before
you react. Become proactive, not reactive,
when faced with a problem. You will be
more effective and avoid stress in the
process.

o Stop exaggerating. Catastrophic think-
ing adds to stress. Avoid absolutes, such
as never, always or the worst. If you're less
dramatic and more analytical, you'll feel
better and be able to handle the problem.
e Facing the worst. Avoiding problems
makes them worse. We all imagine con-
sequences that are much worse than real-
ity. Face the problem, get it over with and
move on.

e Making lemonade. When life hands you
lemons, make lemonade. There is good in
almost everything. Use the problems in
your life to learn, grow and change. See
change as a challenge, not a threat.

* Adopting a positive attitude. Be positive.
When pressures are mounting, listen to
what your inner self is saying. If you are

Management for Engineers

hearing I can't,” then you're building
stress. There are no guarantees for suc-
cess, but believing you can do something
will take you a lot further then believing
you can't.

Action

It isn’'t where stress comes from that is
important, but how you handle it. As im-
portant as attitude and awareness are, they
cannot carry the entire burden of stress
management. Stress-resistant lifestyles are
born of good habits. You can use four
areas of your life to dissipate stress:
* Diet. When stress is high, take stock of
your diet. Salt, sugar, caffeine and fats
should be reduced. Eat breakfast. It stabi-
lizes your blood sugar levels and gives
your body the fuel you need to handle a
busy and stress-filled schedule.
e Exercise. Exercise may or may not be
a part of your life. If you do exercise, keep
it up. If you don't exercise, don’t make ex-
cuses. Instead, make small changes that
will add to the amount of exercise you get.
Take the stairs instead of using the eleva-
tor. Park your car at the far side of the
parking lot so you force yourself to do a
little walking. Try walking at lunch or with
a family member or a friend in the eve-
ning. Do an activity that makes you feel
good.
¢ Time control. Getting and keeping con-
trol of the time in your workday can be
one of the most effective stress manage-
ment tools you have. Learn to say no, set
priorities, organize your paper flow, pro-
tect the minutes of your day and stop
procrastinating. In 1991, Broadcast En-
gineering ran a series in this column that
dealt with time management. You might

want to review those articles.
* Be good to yourself. When things get

bad, don’t make it worse by beating up on
yourself. When you feel good about your
world, you are better able to face what-
ever problem comes your way.
Remember, the goal in managing stress
is to recognize the signs, define the
sources of stress and deal with them. If
you learn to do these things, you will be
emotionally and physically healthier.
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PLD basics

A practical system
By John T. McGaughey

In Part 3 of this series, a programmable
logic device (PLD) will be used in a prac-
tical system. The PLD is of major interest,
50 only enough hardware detail will be
shown to enable the logic description file
to be produced. Although PLDs are ex-
tremely versatile, they are not a cure-all
for poor problem specification. A good de-
sign begins with an understanding of the
system requirements. Avoid the tempta-
tion to work on details before the system’s
needs have been clearly defined.

Stepping through the system

This example system was built and suc-
cessfully used for nearly a year. Although
it is small, it illustrates many of the features
that make PLDs attractive to designers.

The first step was a problem statement.
A requirement was stated to alert the op-
erator of certain events that needed atten-
tion. These alarms originated in several
different pieces of equipment physically
separated from the operator’s normal lo-
cation. The distances resulted in delays
reacting to events that could have been
time critical. It was important to bring
these conditions together at the stand-up
operation point.

A further unrelated requirement was for
an on-air tally system to indicate when any
of several microphones were active. Some
means of displaying these conditions and
drawing the operator’s attention to their
existence was needed.

The first question: What kind of inputs
are available? The first group of alarm con-
ditions originated within the network’s
communications system. This essentially
was a network information channel
reporting, among other things, messages
regarding schedule changes. The system
had four different alarms available as
latched contact closures. This eliminated
the need to remember their occurrence
in the proposed system.

The next alarm condition was an EBS
alert. It had essentially the same charac-
teristics as the group. The tally system had
three inputs to indicate when any of three
microphones were active. What type of
outputs did the system need? Each of the

McGaughey is an instructor at the University of Georgia Cen-
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inputs was to flash a front-panel LED that
indicated which alarm was active. The
EBS input did not need its own LED, be-
cause elsewhere in the system the time of
its occurrence was displayed and flashed.
However, the EBS input would be used in
another way, as described later. If any of
the three microphones was on, a relay
would be activated. To draw attention to
the presence of an alarm condition, a puls-
ing audible alert was sounded. It could not
be activated if a microphone was an, be-
cause the sound would be broadcast.

Other requirements involved the priori-
ty of the alarms. Some of these did not re-
quire immediate attention, so a masking
feature was included in the system. This
allowed the alarm to activate the LED but
not sound the audible alert. Control for
this masking was provided by a set of four
DIP switches in the system. To test the sys-
tem, a lamp test push button was needed.
Because the LEDs needed to flash, an os-
cillator input was required.

NETWORK

4
ALERTS g 3

NETWORK
ALERTS MASK
EBS ———>»

3
MICROPHONES Ly
ACTIVE

LAMP TEST —»

formation is not needed to begin the log-
ic equation portion of the file. Remember,
the pin declaration section isolates this de-
tail so that as hardware information be-
comes available, the pin input section can
be specified.

The next step is to find a PLD that can
perform the work required. Because the
logic needed is combinational, the major
criterion falls on the number of pins for
inputs and outputs. From the signal list
there are 14 inputs and six outputs. The
PEEL 273 by ICT Corporation was select-
ed. This device has 12 dedicated input pins
1 through 23. Advantage is taken of the
PLD to use two input/output pins as dedi-
cated inputs. Also, two input/output pins
are left over for expansion. This device is
electrically erasable, so mistakes made in
development can be corrected.

Because the logic compiler requires all
signals to be named, they can be assigned
to appropriate pins without regard to ac-
tive pin levels. This allows an individual

4

LOGIC
SECTION

11

FLASH
OSCILLATOR

]

Figure 1. Constructing a general block.

PLD advantages

With this information, a general block
can be constructed, as shown in Figure 1.
The system will be entirely digital, and the
logic block will fit into one PLD. At this
point, the advantages of PLDs begin to
help in starting work on the logic block
of Figure 1. Although it isn't known what
the logic levels at the pins will be, this in-

to move directly to the logic equations, be-
cause actual pin levels can be declared
later as the hardware is specified.
hardware is specified.

Next month, a logic description file will
be generated. Until then, you may be able
to come up with equations that will work

equally as well.
]
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making your studio t me as r:-:‘-h
productive as it can be.

So whether you'ie thinking
video or audio components,
think Switchcraft. We've always done wonders
with sound. Now we can improve your image, too.
For more detailed information, phone or FAX our
Marketing Communications Department and ask
for New Product Bulletins 426 and 427.

Switchcrafil
A Raytheon Company

Switchcraft, Inc

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

(312) 792-2129 (FAX)
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Care and feeding of
coaxial transmission

lines
Completing a coax section

By Dean W. Sargent

The final item needed to make a com-
plete section of coax is the inner connec-
tor or bullet. This is where you can make
or break the system. The most common
bullet is the EIA type, ie; the fingers are
large and few (EIA doesn't specify the
number of fingers) relative to the size. This
applies to all bullets. These are double-
ended and are plugged into the inner with
the Teflon insulator fitting into a groove
provided for it in the flange.

The watchband spring

Approximately 35 years ago, RCA man-
ufactured a bullet that was attached to the
inner conductor via a watchband spring.
This allowed the inner to expand and con-
tract without “shaving” the bullet. At the
time, shaving was a common problem and
resulted in many line burn-ups. Figure 1
shows this spring inside the inner conduc-
tor. As the inner conductor expands and
contracts, it slides over the spring while
the bullet portion remains firm in the next
section of line.

Figure 1. A cutaway view showing the watch-
band spring inside the inner conductor.

Sargent is president of DW. Sargent Broadcast Service Inc.,
Cherry Hill, NJ.
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Troubleshooting

It is important to have sufficient spring
so that all of the wires of the spring are
touching, otherwise heating and burning
will result because of insufficient current-
carrying capacity. Some transmission line
was manufactured with the bullet soldered
to the inner. This made it an integral part
of the inner, and a watchband spring was
in a groove. This spring was stretched so
that when it was inserted in the next sec-
tion the spring would not pop out.

The spring should be installed so that
it cannot rotate, or it will be damaged. A
good bullet design captivates the bullet in
such a way that it can only slide.

Good bullet design

Another expansion system has shown
up in recent years that makes use of an
expansion bellows made into the inner
conductor. This system does not slide, but
moves like the bellows of an accordion.

A good bullet design will have a spring
on the inside of the fingers to ensure that
sufficient tension is exerted on the inner
conductor when it is inserted. This spring
should be located so it exerts pressure at
the end of the inner conductor, not at the
end of the bullet.

If you examine a bullet that has been
in service for a while, you will notice
where the silver has been scraped off in
a narrow portion of each finger. This is the
only place contact was being made. Fig-
ure 2 shows such a bullet. This is why
bullets “shave,” causing filings to settle on
insulators, and eventually flash over from
the inner to the outer. This results in a
burn-up. The expansion system is de-
signed to eliminate this.

The high-power connector

Another inner connector is known as a
“high-power” connector. This bullet has
many narrow fingers, all captivated at the
end. This design uses a pair of springs radi-
ally under the fingers that supplies the
necessary pressure to maintain good
contact.

Like the watchband spring, this connec-
tor forms to the shape of the inner that
it is inserted into. Because of the many
fingers making contact with the inner, less
pressure is required for good contact. As
a result, this connector requires less pull

to remove. It also has the ability to han-
dle higher powers because of the excel-
lent contact properties. This type of bul-
let will not shave.

Figure 2. A bullet where the silver has been
scraped off in a narrow portion of each finger.

Having more narrow fingers on a bul-
let does not make a better connector. One
manufacturer makes a connector with
many fingers, but relies on the spring of
the metal for the contact pressure. This is
not considered a good design.

Another bullet that was made (and may
still be made) had double contacts, one for
RF and one for thermal purposes. The RF
contact was a watchband spring, and the
thermal contact was supposed to transfer
heat across the RF contact. Although this
may be possible, it is incorrect. The idea
of heat transfer is from the inner to the
outer along its entire length, not from one
section to the other.

Use a reinforced elbow at the bottom of
the vertical run and in the complex at the
top. These elbows should use captivated
inner conductors and be optimized for the
channel that is being operated on.

If the vertical run is longer than 600 feet,
use two fixed hangers at the top just un-
der any elbow complex. Support the line
with spring hangers spread every 10 feet

and properly tensioned.
H
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BROADCAST

tngineering by Broadcasting Experts

In OMB you will find the answer for your radio or television transmitting station.
FM TUBE TRANSMITTER

Many broadcasters came to us with doubt and went

away satisfied, technically and financially.

Today we are able to help you.

If you want the best quality and the best value for money

OMB can supply them both. S -

Have confidence in our services.

Facilities:

* System projects * Installation

| 88-108 MHz 5.000 WATTS

5 WATTS 1.8-2.4 GH:

» Short delivery time » After sales service » Full technical data

FM TRANSMITTER SOLID STATE Indicative prices in US§ FOB Zaragoza and Miami
DIGITAL STEREO GENERATOR 45-60 dB SEPARATION 1,375
3 kW RADIATING SYSTEM 4 DIPOLES POWER DIVIDER 1/2° CELLFLEX  2.750
PORTABLE TRANSMITTER 12V 88-108 MHz 10 WATTS SYNTH. 1,550
STL 200-400 MHz 10 WATTS 800-960 MHz 5/6 WATTS TELEMETRY SYNTH.
uPROCESSOR MONO MPX 2 SCA 4,685
FM TRANSMITTER 88-108 MHz 20 WATTS SYNTH. uPROCESSOR 2,475
FM TRANSMITTER SOLID STATE 88-108 MHz 500 WATTS 8,890
FM TRANSMITTER TUBE 3CX1500 88-108 MHz 1,000 WATTS 10,890
FM TRANSMITTER TUBE 4CX3500 88-108 MHz 5,000 WATTS 25,375
TV REPEATER 5 WATTS 6,500
- PANEL RADIATOR UHF STAINLESS STEEL 790
88-108 MHz 500 WATTS MICROWAVE LINK 5 WATTS 1.8-2.4 GHz 15,150
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Technology News

The next generation of
image compositing

By Curtis Chan

For those of you who remember, the ba-
sic principles of compositing algorithms
have been in use in the film industry for
more than three decades. Petro Vlahos,
while working as the chief scientist at the
Research Council for the Motion Picture
Producers’ Association in Hollywood, de-
veloped a blue-screen system that could
deal with transparent objects and blurred
edges. These basic principles were the
foundation of his color-difference matting
process. The process was first used in the
production of Ben Hur in 1959. At the
time, the technology was not advanced
enough to realize Vlahos’ vision electron-
ically. Instead, an optical process was im-
plemented using the color-difference mat-
ting process. As technology caught up
with Vlahos’ vision, the algorithms were
implemented into hardware and formed
the basis of a process for electronic image
compositing. Let’s look at a recent inno-
vation in matting equipment.

The compositing process

The patented process combines images
by summing them. The process performs
a fully additive mix rather than a non-
additive mix. The foreground and back-
ground are processed separately and then
combined to produce the composite im-
age. This is what enables this particular
type of additive mix process to produce
transparent or translucent objects in the
foreground and to reproduce extremely
fine detail in the foreground scenes.

For a new technology
to be useful, it must
be able to perform
equal to or better than
its predecessor.

Software-based
compositing system
The advent of high-performance com-
puting systems, DSP, large-capacity drives,

Chan is the principal of Chan & Associates, a marketing con-
sulting service for audio, broadcast and post-production,
Fullerton, CA.
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and the ability to emulate hardware func-
tionality through software has allowed the
next generation of compositing technol-
ogy to be integrated into a single software
package. One such implementation is
called CineFusion.

The basic principles of
compositing
algorithms have been
in use in the film
industry for more than
three decades.

The software encompasses all of the al-
gorithms included in the original analog
hardware, plus an artificial intelligence
mode that allows the software to assist the
operator in selecting foreground, back-
ground and composite characteristics. Be-
cause the system is software-based, it can
be integrated with conversion drivers to
accept multiple file formats. The system
is resolution independent and supports
most major file formats, including SGI,
TIFF, RLA, PIXAR and Kodak. The system
also can composite using blue, green, red
or black backings.

Two modes of operation
This new compositing technology oper-
ates in an interactive mode and an off-line
mode. The interactive mode is used to set
the compositing parameters and file list.
The off-line mode is used by the SGI plat-
form to process the images.

Flexible software-based controls

The software user interface offers 50
different control parameters. Eight matte
controls allow the operator to adjust the
density of the matte, and 10 foreground
controls adjust the foreground blacks,
whites and saturation. Ten background
controls adjust the background blacks,
whites, gammas and saturation. Four flare
controls allow the user to adjust the color
gates.

‘The system also provides nine “garbage
matte” window controls for masking por-

tions of the foreground image. Because
software upgrades or enhancements are
common in the computer industry, it
would be easy to port over new solutions
to current problems as they arise. The soft-
ware offers various utility controls that
provide solutions to special compositing
problems. These utilities can be provided
as menu controls or pull-down macros.

User intelligence

CineFusion incorporates an interactive
menu, which helps the operator identify
a certain scenario or problem and assists
in locating where in the image the
phenomenon is occurring. It then ana-
lyzes the pixels within the identified area,
determines which controls are required to
solve this problem, and automatically sets
them. Once the operator identifies the
areas that are printing through, the inter-
active menu does the rest.

Color conformance

Another feature of the user-intelligence
mode is color conformance. It automati-
cally adjusts all of the foreground and
background color controls. This feature
adjusts the color controls to provide a
good color balance between the fore-
ground and background scenes.

To create a proper color balance may
require setting as many as 18 separate con-
trols. Because the controls are interactive,
it also can be time-consuming. With such
capability, the inexperienced operator can
get the same result as the experienced op-
erator in one pass. To simplify the proc-
ess, software should take away some of the
analytical and redundant trial-and-error
tasks associated with fine-tuning an image.

Although CineFusion is targeted at the
pro market, it may be only a matter of
time before this type of software will be
available to the masses. With all of the up-
coming technology, computers will soon
have the horsepower needed to deliver ac-
ceptable performance levels when these
types of programs can be ported over.
With the advent of this technology, the
world of desktop video production and
post will never be the same.

;cknowledgment: The author would like to thank Uitimatte,
Chatsworth, CA, and RFX, Hollywood, for their contributions.
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INTRODUCING JVC's REVOL

J vc Every once in while a new video camera

comes along that will set the standards
PROFESSIONAL by which all other cameras of its type
will be measured against.

JVC presents its low-light, 2/3" 3-CCD, high resolution
KY-27 video camera.

The KY-27 features JVC's exclusive LoLux technology,
which enables the camera to shoot in available light as low
as 2 Lux. The latest in the long line of technological firsts
from JVC, LoLux combines 24dB of electrical gain with an
additional 6dB, which is produced by JVC's unique CCD
pixel readout system, for a total of 30dB. All without the
noise and picture degradation normally associated with
this degree of gain.

In addition to 750 lines of horizontal resolution and 62dB
signal to noise ratio, the KY-27 boasts a full range of
automatic features, such as enhanced ALC, Full-Time Auto
White and Full Auto Shooting. And the camera performs
equally well when docked to your favorite VTR, or in stand-
alone ENG and studio configurations.

Once you're armed with the KY-27 you'll never be afraid of
shooting in low-light conditions ever again.

For additional
information please
visit your JVC
dealer or call
1-800-JVC-5825.
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Ithough digital and video technology usuall
is an equally important area of technology for
tems. We still need transmitters and antennas to
This wireless link is what makes broadcasting

As RF technology has matured, the reliabilit
and antennas also has improved. Modern trans
control. Solid-state operation provides for almost
biners and diplexers provide features not possnble a fe '
technology, with solutions come new problems.

This month’s issue highlights some solutions to the problems facing today’s RF
engineers. Don’t let the gremlins of complex RF systems damage your on-the-air
record. Use the expertise of others to help you prevent those pesky RF problems
from ever developing.

Finally, this month’s BE contains an exclusive story on how the broadcasters lo-
cated on the New York World Trade Center coped with the February terrorist bomb-
ing. The story, told by an engineer who works in the building, reviews what hap-
pened and how stations had to scramble to remain on the air. The tragic event
revealed that few stations were prepared to cope with the type of disaster that oc-
curred on that Friday afternoon. This special report highlights the importance of
backup systems, no matter how secure you think your site might be.
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The Bottom Line

Getting a radio station’s sig-
nal from the studio to the
transmitter site has always
been a critical part of the air
chain. Today's environment
has made this process even
more challenging. Costs and
spectrum crowding continue
to escalate while the con-
sumer’s demand for high au-
dio quality is growing. The
trend toward consolidation
complicates matters further.
This all suggests that each
station should re-examine its
aural STL to verify that it is
performing as well and as
cost-effectively as possible.

$

Baumgartner is a product manager for TFT, Santa Clara, CA.
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J.< Building an

STL system

Today’s technology presents some new options for

aural STLs.

By Frederick M. Baumgartner

It seems like only yesterday that almost
everything the professional broadcast en-
gineer needed to know about studio-to-
transmitter links (STLs) fit on a few pages
and represented only three choices: telco
circuits, discrete RF links or composite RF
links — end of story.

Today, we realize that the story hasn't
ended. In fact, the options are increasing
rapidly, driven by improving digital and
analog technology, tightening spectrum,
and the consolidations brought about by
LMAs, duopolies and additional services.

Although the need for an STL is usual-
ly dictated by geography (because the stu-
dio and transmitter are not co-located), the
correct STL for the application should be
determined by a needs/options and
cost/benefit analysis. First, consider the
options.

Telco services

In the early days of radio, the transmit-
ter was often located at the studio. As the
value of the land increased (forcing the
transmitter out of town), and the broad-
cast business matured {forced the studio
closer to the clients), telephone companies
were happy to provide equalized {(normal-
ly 5kHz, 8kHz or 15kHz) dedicated pairs.
With the advent of FM and its line-of-sight
transmission characteristics, terrain issues
also drove the transmitter site to more re-
mote locations in mountainous regions.

Yet, as the quality of broadcast equip-
ment and consumer receivers improved,
those telephone lines became the limiting
factor to a station’s audio fidelity in many
cases. Meanwhile, divestiture and deregu-
lation in the telco world caused telco STL

rates to exceed the costs of purchasing and
installing radio (RF) STLs, particularly on
those long paths to remote mountain sites,
Those who stuck with telco STLs soon
found that the steadily shrinking number
of equalized lines resulted in reduced dedi-
cated staff and longer trouble-response
times. Telcos clearly were focusing on the
future (fiber optics, ISDN and other profit
centers), not the past.

Until recently, the
choice of an RF STL
meant either a
discrete or composite
system.

Today, telco T1 circuits {also called DS1
circuits) are available to many locations,
including transmitter sites and studios. T1
circuits are digital, full-duplex (bidirection-
al) paths, and their capacity of 1.5Mbit/s
can carry a number of digital audio and
data channels to and from the transmit-
ter. The number of audio channels can be
increased by sacrificing some quality in
the form of reduced audio bandwidth,
data rate reduction {(data compression) or,
in the case of auxiliary data, by reducing
speed. Because TI circuits are in common
use for other industries, the service tends
to be well-maintained and cost-competitive.

RF STLs
By the mid 1970s, many aural STLs were
RF types, which in the United States



Vega Q600

® Rugged, reliable, metal
beltpack remotes

® Hybrid UHF/VHF operation to
conserve scarce VHF
frequencies

8 |nexpensive VHF monitor
receivers to lower system
costs

@ High-quality, low-noise,
low-distortion audio

8 Up to six beltpacks per
master station

B Designed specifically for
broadcast and production

#@ Directly compatible with all
standard wired intercoms

8 Many advanced circuit and
system design features

n the studio or on the set. Vega's
Iwireless intercom systems are the
choice of professionals who demand
ruggedness, reliability. broadcast-qual-
ity audio, and a full set of professional
features. Designed from the ground up
for broadcast and production work,
the Q600 UHF/VHF system provides
all the functions and technical capa-

bilities required for these demanding
applications.

The Q600 system provides continu-
ous. full-duplex. hands-oft communi-
cations between up to six people plus
an unlimited number of " listen-only™
users.

The QTR-600 beltpack remotes are
extremely easy to use and provide op-
eration similar to that of hard-wired
intercom beltpacks. They are compat-
ible with popular dynamic or electret
headsets. such as Beyer, Clear-Com.
and Telex. The cases are welded aircraft
aluminum alloy with a high-impact.
molded Cycolac (ABS) control panel
that will withstand the roughest use.

One QX-600 master station sup-
ports up to six QTR-600 remotes with
“hands-free™ two-way communica-
tions, and an unlimited number of
PL-2 receivers for listen-only users.
Circuitry is provided to interface exter-
nal line audio with the system or to
link two QX-600s into a 12-user sys-
tem. The master station is directly
compatible with all standard wired in-
tercom systems such as Clear-Com,
RTS. ROH. Telex. and many others
via internal programming switches. A
local headset position and extensive
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conirol, adjustment. and monitoring
provisions are also included.

The PL-2 VHF mini-receiver pro-
vides a high-performance. low-cost
solution to providing one-way listen-
only™ communications. Very often. in-
dividuals need to receive instructions
but are not required to speak. Using
PL-2 receivers for this application
avoids the expense of additional full
two-way remotes and can signifi-
cantly lower the cost of a typical sys-
tem. The PL-2 is fully compatible
with the Q6(X) system and is designed
to provide reliable communications in
the most demanding RF environments.

When the job demands hands-free.
tull-duplex operations in the most de-
manding environment. go with the
Vega Q600. the system recommended
by professionals worldwide.
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a MARK IV company

9900 East Baldwin Place
El Monte, California 91731-2294
Telephone: (818) 442-0782
Toll-Free Telephone: 800-877-1771
Fax: (818) 444-1342
FaxBack: (818) 444-2017
Toll-Free FaxBack: 800-274-2017



WHEN YOU
WANT MORE

JAMPRO has been providing the
broadcasting industry with state-
of-the-art antennas for over
35 years, longer than any other
US antenna manufacturer. With
over 3000 antenna systems deliv-
ered, at JAMPRO you don't just
buy an antenna, you invest in
experience.

JAHD CP
Arrowhead
Screen Dipole

THE LEADERS IN
ANTENNA
TECHNOLOGY

Complete line of FM & TV
broadcast antennas

RF components, Filters

& Combiners

Modern 7000 ft FULL SCALE
test range

Directional antennas and
pattern studies.

Call or fax us your
needs today.

(916) 383-1177
Fax (916) 383-1182

AR/
UM IVAE N\,
ANTENNAS, INC,

6340 Sky Creek Dr.
Sacramento, CA 95828
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Figure 1. A typical discrete RF STL with muitiplexed SCA and transmitter remote-control signals.

meant that they existed in 10,500kHz-
wide channels between 947-952MHz (Part
74, Subpart E of the FCC Rules and Regu-
lations). In 1990, STL spectrum from 942-
944MHz was reassigned, reducing the
number of available channels and putting
an increased premium on aural STL spec-
trum in congested areas.

The method of modulation used on
these links is FM, with bandwidths from
120kHz for mono links without subcarri-
ers, to 250kHz for a more typical mono
link, to 500kHz for composite stereo STLs
with subcarriers and remote-control mul-
tiplex channels. Channels can be split to
accommodate several less-spectrum-
hungry STLs. Mono STLs can even be
placed between composite signals. (The
remainder of this discussion will consider
only stereo STLs, because most of the con-
siderations for stereo apply equally to
mono systems, and because less demand
exists for mono STLs.)

Traditional approaches

Until recently, the choice of an RF STL
meant either a discrete or composite sys-
tem. The discrete system (see Figure 1)
offers the advantage of some built-in
redundancy. Loss of a single receiver or
transmitter, or interference on one chan-
nel, can be temporarily compensated for
by switching to a mono broadcast using
the good STL channel. On the other hand,
the final audio processing and stereo

generator must be at the transmitter. It
also is sometimes difficult to maintain
identical audio characteristics between the
right and left channels (any difference af-
fects stereo imaging). The costs in spec-
trum and hardware are relatively high for
this approach.

A practical discrete instailation requires
RF filters, combiners (with sufficient
transmitter-to-transmitter isolation to pre-
vent intermodulation products), and two
channels with frequencies far enough
apart to not interfere with each other or
anyone else.

A cost/benefit improvement over dis-
crete STLs can be realized by transmitting
the composite stereo signal. Here, the au-
dio processing and stereo generator are
at the studio. (See Figure 2.) Thus, only a
limited amount of equipment is needed at
the transmitter to receive and demodulate
the STL signal, remove any unwanted sub-
carriers (traditionally, the subcarriers or
multiplex channels above 100kHz are
used for remote-control-type applications
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Then your transmission
tube choice has to be EEV

EEV has set up a special HDTV Engineering Group to provide
broadcasters and transmitter manutacturers with assistance for
maximizing the HDTV performance of their transmitters, whether
they be new or modified conventional tube equipped units.
Transmitters equipped with EEV's 10T tubes have
already carried HDTV signals both in laboratory and
“over the air” environments. With a track record like this
where else should you go?

EEV Broadcast Products

USA: EEV Inc, 4 Westchester Plaza, Elmsford, NY 10523 Telephone: (914) 592 6050 or ‘Toll Free’ 1-800-DIAL-EEV Telex: 6818096 Fax: (914) 682 8922
CANADA: EEY Canada Ltd., 67 Westmore Drive, Rexdale, Ontario M9V 3Y6 Telephone: (416) 745 9494 Telex: 06 989363 Fax: (416) 745 0618
UK: EEV Ltd, Waterhouse Lane, Chelmsford, Essex (M1 2QU, England Telephone: (0245) 493493 Telex: 99103 Fax: (0245) 492492

Subsidiary of the General Electric Company ple of Englond s€c
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NEW from Accu-Weather

Spectacular UltraGraphix-PLUS™

New breakthrough! Uses the highest resolution capabilities of your graphics system to give
you hi-tes graphics with your look. Now used by KDKA-TV and the CBS News Network.

Hi-Res Graphics Systems only $19,800

The UltraGraphix-PLUS Computer Graphics System™ is by far your best buy. It lets you
download and display UltraGraphix-PLUS. Overlay and optional InfoNavigation™ capabilities
give you totally customized hi-res graphics with your look, style, colors and fonts

NEXRAD Doppler Radar

Accu-Weather now offers realtime access to all Doppler radars-plus exclusive value-added
products like NOW NEXRAD." Get the best radar from Accu-Weather.

Be FIRST with FirstWarn.

Accu-Weather's FirstWarn receives official watches and wamnings for your ADI and auto-
matically generates a crawl over your broadcast signal. The industry's lowest price

and fastest warnings!

Accu-Weather, Inc.

The World’'s Weather Leader™

619 W. College Avenue, State College, PA 16801 Fax (814) 2381339

Call (814) 234-9601 x400
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FM BROADCAST POWER AMPS

... the low-cost way
to increase power

HENRY FM Broadcast Power Amplifiers
are a significantly less expensive way to
upgrade to “Class A” service. The initial
cost is low, and maintenance is easy.

HENRY amps are also suitable for new
construction or backup service at high
power stations. Eimac ceramic triodes
are used in grounded grid . . . a design
that is conservative, reliable, stable and
very economical.

All HENRY amps are type accepted for
use with any type-accepted 10 watt
exciter. Input and output low-pass filters
are built in for service as a primary or
backup transmitter.

Call or write today for additional
information, prices and specifications.

HENRY RADIO

2050 South Bundy Drive

Los Angeles, CA 90025

Phone (800) 877-7979
or (310) 820-1234
FAX 310-826-7790
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and are not to be transmitted by the FM
transmitter), and remodulate the exciter
and FM transmitter.

An alternative approach that can im-
prove fidelity allows for the removal of the
STL modulators and demodulators from
the system by using a combined STL re-
ceiver/exciter. In this case, the composite
950MHz signal is not demodulated but
simply downconverted to the appropriate
FM broadcast frequency and deviation.

Composite also is popular for AM ster-
eo. However, the additional step of
demodulating the composite signal into
left and right is required before feeding the
AM stereo generator. Should redundancy
be desired on a composite system, the cost
can more than double with the addition
of switching and increased RF equipment.
The elegant simplicity of the composite
STL has one major weakness: the RF sig-
nal path itself. An interfering signal can
be devastating to a composite STL.

Digital RF STLs

This is where the benefits of a digital
STL become evident. Any analog STL will
faithfully add interference or noise from
the path to the final broadcast signal. Even
extremely high-gain antennas, full STL
power, tight receiver filters and a clear
path cannot guarantee problem-free op-
eration in congested areas. Digital STLs
can operate with signal levels under 100V
(the minimum for which an analog STL
receiver will provide reasonable quality)
at the receiver, and ignore the presence
of most interference.

The wide bandwidth of digital audio sig-
nals forced early digital RF STLs to use
pseudovideo PCM converters and video
links in the 23GHz band, where mul-
timegahertz channels were available. This
band was subject to severe path-length
limitations and rain fading. Data-reduction
systems now allow digital STLs to use the
existing 950MHz band and its 500kHz or
narrower channels. Because of the data
reduction required, many analog STLs can
still approach or exceed a digital STLs au-
dio quality given an interference-free and
sufficiently strong RF signal at the receiver
(typically 300V [-58dBm] or more).

Economics also play a part in this deci-
sion. With the appropriate coding and
modulation schemes, digital STLs can of-
fer more audio channels for a given slice
of baseband and RF spectrum. In some
cases, the digital signal’s spectrum require-
ment can be so low that it allows analog
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systems you can lower the cost of being there

Panasonic Digital Signal Processing cameras
dock directly to our S-VHS VTRs. DSP gives camera

operators the benefit of Parasonic Emmy award winning technology: near-instant set-up on the scene
or in the newsroom; on a pedesta!l or on your shoulder; outdoors, indoors, day or night.

Panasonic’s AG-7000 and AG-5000 Series S-VHS VTRs provide news departments with rugged,

To GET fully featured edit bay systems with multiple audio tracks,
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Figure 2. A typical composite RF STL system.

COMPOSITE _(W
STL. XMTR 950MHz
BAND

(RECEIVER AND
EXCITER MAY
BEIF.-INTER-

FACED) +

COMPOSITE

STL
RECEIVER

* 88-108MHz
BAND

XMTR

EXCITER

subcarriers for remote control and other
uses to coexist within the channel. For
multicast applications, converting to a dig-
ital STL may even permit two digital pro-
gram signals to fit where one analog sig-
nal went before. A digital STLs ability to
function with lower RF levels also can al-
low smaller or lower-mounted antennas
to be used, thereby reducing cost and
windloading.

A digital STL system is either built as a
modem/multiplexer that attaches to an
existing composite STL (see Figure 4) or
as an integrated system with the RF and
modem circuitry sharing the same chas-
sis. Depending on the manufacturer’s de-
sign, it is sometimes necessary to modify
existing RF equipment to accommodate
the baseband bandwidth requirements for
the digital encoder and decoder, or to re-
place the STL transmitter and receiver.

Planning the STL system
The first step in planning an STL in-
volves a study of your options. Is telco T1
available and, if so, at what price? How

many audio channels are needed, now
and later? Is there an RF path? This last
issue requires the most analysis.

If the RF path is short, and the transmit-
ter STL receive site can be seen from the
STL studio transmitter site, the task is of-
ten relatively simple. In most cases, paths
are too long to be determined by eye and
topographic maps — often several 7'/2-
minute maps are required. In some cases,
a relay point is required to get around an
obstruction or to extend the path over
large distances. It is standard practice to
plot the path's vertical characteristics
(height of the transmit and receive anten-
na, ground level and building heights) on
special curved earth paper that compen-
sates for the radio curvature of the earth.
Having an optical path alone is not ade-
quate, because radio waves require an ad-
ditional Fresnel zone of clearance that can
be calculated from the distances and fre-
quencies involved.

Once the path is found, a frequency
must be located. The Society of Broadcast
Engineers (SBE) provides frequency coor-

— LEFT
— RIGHT COMPOSITE
)| COMPOSITE
— AUX XWTR = RECEIVER
950MHz
— AUX BAND
AUDIO/
~ DATA

EXCITER

XMTR

TOR/C
TO RPU
OR TO SCA GENERATOR

Figure i A typical digital Rf; STL system.
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dination for most of the country. The so-
ciety maintains a database of all known
users and other particulars, such as pow-
er, polarization, bandwidth and locations.

The SBE can provide information and
make recommendations, but it cannot
pick a frequency for you. Ultimately, the
licensee is responsible for any interference
that is caused to an existing operation.
Even after all of the frequency coordina-
tion is complete, it is wise to check the
desired frequencies at several locations us-
ing a spectrum analyzer or high-quality
communications receiver.

A check of the physical facilities also is
required. Is there a place to mount the an-
tennas and feedline? Are the buildings se-
cure and dry, and the temperature con-
trolled within the operating range of the
equipment? Are the power, lightning pro-
tection and access adequate?

Finally, an RF budget is calculated to de-
termine how much signal can be delivered
to the receiver and at what cost. Most of
the elements that make up the RF budg-
et are variable. For example, antenna gain,
STL transmitter power and transmission
line loss can all be adjusted to improve the
signal level at the receiver, but at addition-
al cost for hardware and installation.

The cost/benefit analysis can help you
decide which option best fits the station’s
needs. Begin by ruling out unworkable op-
tions. In most cases, the choice comes
down to analog or digital RF STLs. If the
path is marginal and/or the channel ca-
pacity requirements are high, the digital
STL may be the most cost-effective. If the
path is solid, an analog STL will likely be
the choice.

The success of the STL installation is al-
most always determined by the quality
and completeness of the engineering plan-
ning before installation. Be sure you are
aware of the many new options available
for STLs today. They can overcome many
of the limitations that not so long ago were
impossible or economically prohibitive to
solve.

= For more information on STLs,
circle Reader Service Number 300. g

v
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Datatek has it all. f
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Digital or analog, audio-or video, Datatek has a 20x10 or @ The D-2511 Analog Video Switcher fealures a
20x20 swilcher to fll your complete needs, Datatek's ’ 40 MHz handwidth and 20x10 switching in 1 BU or
extensive line of switchers may be used independently 20x20 switching in 2 RU.
of each other or in combination to fonn flexible and ® The D-2535 Wideband Video Switcher is a 100 MHz
coordinated digital and analog routing systems. system for 20x10 in 1 RU
® The D-2530 Serial Digital Video Switcher for - ® The D-2520 Stereo Switcher features matched
D1, D2 and D3 signals (10x10, 20x10, or 20x20 in left and right channel performance with .05% THD
2 Rack Units only). at +26 dBu (20«10 in 1 RU or 20x20 in 2 RUj
@ The companion D-2540 Digilal Audio Switcher routes Each of these cost-eftective swilchers includes
AES/EBU or consumer formal signals with sampie RS-232G or RS-422 control as standard for computer or
frequencies 10 48 kHz. modem control. A wide selection of control panels is
For more information, call or Fax: also available for reprogrammable; X-Y, alphanumeric,

S keypad, pushbutton per source, etc.

| -, \ Please call or Fax Datatek for more information.
| y

Conp 1121 BRISTOL HOAD, MOUNTAINSIDE , NLW JERSE Y (17002
PHONE 903-654-8100 @ TOLL FREL 800-882 9100 @ FAX 408 232-6381
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EVER WONDER
WHAT KIND OF
TAPE IT

TAKES TO DELIVER
30 PERFECT
GENERATIONS?

For a lot of people, tape is tape.

They’ll spend months analyzing
the purchase of a new system or
format, then just assume the tape
will work when they need it.

Most people don't even think
about having tape problems. At least
not until theyre in the last place they
can afford them: the edit suite.

That’s when they realize, perhaps
too late, that poor tape performance
can compromise even the best equip-
ment—and can ruin even the most
carefully crafted production.

The fact is, your tape is just as
important to the performance of your
system (and to the quality of your
product) as your drive or your editor
or your switcher. Tape should really
be thought of as an integral part
of your system. And to deliver 30
perfect generations, it should really
be designed as part of your system
as well—and should be designed to
meet the demands of your application.

Tape is tape. .. unless it’s this tape.

We recognize that for perfect multi-
generational performance under the
rigorous demands of post production,

the tape and drive must work
together as one.

So we developed a tape
in parallel with a drive to
provide unprecedented per-
formance, consistency, and
interchange.

The result is the Ampex
DCT 700t Tape Cartridge.

It was conceived, designed, and
developed specifically to match per-
fectly the operational characteristics
of the DCT 700d Tape Drive. And
together they provide a level of com-
patibility unmatched by any other
post-production system on the market
today—a consequence of Ampex’s
more than 30 years of experience in
perfecting the tape-to-head interface,
setting the industry standards for
precision performance and gentle
tape handling.

The DCT 700t Tape Cartridge sets
its own standard with a high coercivity
metal particle formulation that delivers
improved output at high frequencies.

The tape incorporates new disper-
sant technology to ensure a uniform
distribution of particles throughout
the mix, and it employs advanced
coating techniques to achieve a
smoother surface.

This produces a tape with digital
error performance well below the
DCT system’s data management
threshold, assuring you of outstand-
ing picture quality.

And to ensure that that quality is

maintained under the rigors of post
production, the tape also utilizes

a tough, highly crosslinked binder
system that provides clean-running
performance and greater durability
over multiple generations.

Even the cartridge itself has been
designed for greater dependability,
incorporating numerous advancements
in materials and plastics engineering.
The patented hub design, for example,
provides for stable spool rotation
which, with the precision flanges, helps
prevent tape damage and ensures
smooth tape packs.

And every DCT 700t Tape Cartridge
is manufactured and assembled to
meet strict, no-compromise quality
assurance levels. By employing advanced
test systems, computerized inspection
devices, and state-of-the-art Class 100
clean room facilities (similar to those
used in advanced semiconductor manu-
facturing), you're assured of superior
performance end to end.

In fact, when coupled with the
gentle tape handling of the DCT 700d
Tape Drive, you'll never have to
worry about your tape during heavy
editing again.

So what’s the result of all this inno-
vative technology, precision engineering,
and painstaking attention to detail?

Perfect picture quality. Even after
20, 25, 30 generations.

You won' believe it until you see it
And you can see it in the new DCT Multi-
Gen demonstration videotape available




Jor viewing by appointment with your
local Ampex Systems sales representative.

Not just a new product, a new
perspective,

The DCT 700t Tape Cartridge,
however, is only part of the story.

DCT from Ampex is actually
a system.

In fact, it is the first system
conceived and optimized for post
production in the digital component
environment.

And while each device in the sys-
tem offers unparalleled performance
on its own, when taken together, they
offer a post-production solution
with a level of precision integration
and efficiency never before achieved
in this industry.

The Ampex DCT System is also
the first complete digital component
sysltem available from one manufac-
turer. In addition to the DCT 700t
tape, it includes the new DCT 700d
Tape Drive, a new production switcher,
new computerized edit controllers,
ADO® digital special effects, and
intlerconnect equipment.

It is a compact, sophisticated, prac-
tical digital component system that
unlocks a whole new world of creative—
and competitive—possibilities.

Starting where the disk stops.

The Ampex DCT 700d Tape Drive
gi\}es you all the creative freedom
of a transparent multilayering envi-
ronment, like a disk-based system,
combined with the speed, flexibility,

and efficiency of a powerful editing
tape drive. So, unlike any other com-
ponent system currently available,
you can usg it to create a complex
commercial, for example, then turn
right around and use it to edit a

long documentary.

In fact, the DCT 700d has been
optimized in every detail to work
the way you want
to work in a digital
component envi-
ronment. It is built
for demanding
professionals, and
employs the most
advanced tape
transport mecha-
nism ever designed. It is precision
engineered to maintain ultratight
tolerances through the rigors of post
production, edit after edit, day after
day, year after year.

Finally, the switcher you want
in a size you can use.

The Ampex DCT 700s Production
Switcher may well be the first sensible
digital post-production switcher
you've ever seen—because you can do
as much with it as you can with even
the biggest panels.

It offers you unprecedented
transparency with a full 4:2:2 digital
component signal system, and two key
layer processors for unmatched per-
formance, flexibility, and versatility.

It gives you big-switcher perfor-
mance in a small package. So it gives
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you the freedom to be more creative...
and the power to be more competitive.

If’s not where you are, it’s where
you’re going.

DCT is the digital component
system from Ampex, the company
that has been creating video solutions
longer than anyone in the world. The

company that has been the leader in

applying technical innovation to solve
practical problems.

That’s why DCT today is already
more than a generation ahead of any
other digital component system on
the market—or on the drawing board.

So while other people keep waiting
for the “next” millennium, you can
seize all the creative and competitive
advantages of this one now.

With DCT from Ampex.

AMPEX

DCT

Ampex Systems Corporation
401 Broadway, M.S. 3-23, Redwood City, CA 94063-3199
©1993 Ampex Systems Corporation



Measuring RF levels in
complex
environments

Discover how one of the most complex transmitter sites

The Bottom Line

When it comes to multiple
transmitter/antenna sites,
none is more complex than
the World Trade Center
(WTC). As the WTC consid-
ered how it could ensure
compliance with ANSI guide-
lines, it quickly became obui-
ous that standard measure-
ment methods were
inadequate. The author
describes an automated and
sophisticated measurement
system designed to make the
thousands of measurements
and calculations required to
determine if the stations on
the World Trade Center met
the rules adopted by the FCC. $

Sargent is a consultant to Port Authority of NY & NJ World
Trade Center and a consulting engineer based in Cherry Hill,
NJ.
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in the world meets ANSI guidelines.

By Dean W. Sargent

b 4

“ ith the introduction of ANSI C95.1-
1982, the need to measure {or calculate)
the RF radiation near broadcast antenna
sites became a requirement for many sta-
tions. The FCC made the process fairly
easy in the case of a single station. The
required data can be taken off of graphs
provided by the FCC.

However, other facilities also are re-
quired to take RF measurements. Al-
though the process often can be complet-
ed by using a broadband measuring
device, there are some cases where the
measurement process is extremely com-
plex. Such was the case at the World Trade
Center (WTC) in New York City. This arti-
cle describes the process used at the WTC
to complete the RF analysis. The tech-
niques outlined here may be adapted to
other installations where similar chal-
lenges exist.

A complex RF environment

A complex installation, such as the WTC
in New York City, cannot be adequately
surveyed by using only a broadband meas-
uring system.

First, because of the multiple stations in-
volved (27 carriers are on the WTC) and
the inaccuracies of broadband instru-
ments, it is impossible to know how much
each carrier contributes to the total RF
level.

Second, the proximity of the 2-way ra-
dio antenna farm adds to the inaccuracy.
These conditions required that narrow-
band measurement techniques be used.

In the case of RF levels, a high value of-
ten is due to a single carrier. The narrow-
band device makes it relatively easy to

identify the cause. It’s usually a simple
matter to detune or otherwise fix the
problem once the offending frequency is
known.

In some cases, stations have been re-
quired by the building owners to operate
at reduced power because of the fear of
radiation. Narrowband measurements fre-
quently show that these stations are con-
tributing so little to the total radiation be-
cause of antenna elevation pattern shape
that they can increase their power with
little effect on the total radiation level.
Broadband devices are useful because
they can help uncover high-level locations,
which may need further investigation with
narrowband techniques.

Designing a measurement plan

Identifying the required measurement
locations is an important first step. Begin
by constructing and labeling a grid in the
area to be measured. In the case of the
WTC, a 5-foot grid system was used. Two
measurements then were made at each
point where the grid lines cross, one at
three feet and one at six feet above the
roof. In addition to the grid points, a
broadband meter was used to probe the
entire area. Any high RF level points were
added to the grid for precise meas-
urements.

Once the measurement plan was com-
plete, it was necessary to determine what
data was needed. It was obvious that the
individual radiation values for each station
were needed. In the case of TV stations,
this meant two carriers: aural and visual.

The FM stations had only one carrier to
measure. The process also required that
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Separate Edit Controllers

Fuzzy Freeze Frames

Multiple Source VTRs

Things you can cut down on
in a room with a VUES."

If you want to be on the cutting edge of digital post-
production while cutting down on costs, perhaps it’s
time to invest in a room with a VUES.

This high-powered digital editing system from
NEC consists of a single rack of equipment: a com-
puter-control workstation, the NEC DTW-102 wipe
generator, a background color generator/shadow
processor, a 20 X 10 routing switcher, NEC VUES

Femccs interface. and the real heart of the
l- system, the NEC VUES VSR-11 solid
s State recorder.
. With VUES, all editing functions —
from wipes and complex mix/effects to multi-layered
composites —are performed in the VSR-11. Best of
all, you only need to use one source machine, one

© 1991 NEC America. Inc. VUES is a trademark of Videophonics Inc.

channel of character generator and one channel
of digital effects to accomplish all of these
tasks. And with the use of the VSR-11's DRAM
! memory, each source can be used indefinitely
without ever performing a B-roll.

The compact design of VUES requires
il less space, less cooling and less maintenance

(because there are no moving parts). Plus,
because VUES utilizes a computer-control workstation,
there are no expensive production switchers or edit
controllers to buy.

If you would like more infor-

mation about the finer points of
VUES, pkase call us toll-free
at 1-800-323-6656.
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The robot was required to make measurements
at two elevations. Shown here is the 3-foot level.

everything be measured regardless of
polarization or the direction from which
it was coming. This process helped ensure
that the readings included direct and
reflected power.

The measurement antenna selected was
the same one used by the EPA for some
of its tests. The antenna was an active de-
vice known as an electric field sensor. The
device covers frequencies from 10kHz
through the UHF TV band. The device
consists of two units, an active antenna
and a control unit. The battery-powered
antenna is 4.7 inches in diameter and has
a dipole radiation pattern.

The antenna unit converts the electri-
cal fields to optical signals and transmits
them via a fiber-optic cable to the control
unit. The control unit converts the opti-
cal signal back into a precision RF signal,
which is then fed into the measuring in-
strument. The control unit switches relays
mounted inside the antenna based on the
received signal level. Control is accom-
plished on the same fiber-optic cable car-
rying the signals. The control unit uses an
IEEE 488 computer interface bus.

A Hewlett Packard model 8562A spec-
trum analyzer completes the signal meas-
urement package. The analyzer is fre-
quency synthesized so it can operate on
any frequency between 1kHz and 22GHz.
It also is equipped with an IEEE 488 bus.
The analyzer has another important fea-
ture. It is designed specifically for meas-
uring electronic magnetic radiation so that
measurements are not flawed from radia-
tion into the instrument. Only radiation
picked up by the antenna is measured.

Because the antenna is actually a dipole,
it is necessary to make measurements in
three mutually orthogonal orientations of
the antenna at each location. This is ac-
complished by mounting the dipole at an
angle of approximately 55° from the ver-
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tical (we call it the magic angle) and mak-
ing measurements at three positions 120°
apart. The measured levels from each of
the three positions are added together to
get the total RF level for that location.

Because it was necessary to make these
measurements at two heights and in three
positions, a robot was designed to hold the
antenna, rotate it, and raise and lower it
upon command. To make positioning easy
and stable, the robot had lockable casters
and a leveling system because some parts
of the roof are sloping. The robot was con-
structed with PVC material so that it would
not reflect signals. The photo to the left
shows the robot in operation on the roof
of WTC 1 at the three foot height. The
photo below shows it elevated to the 6-foot
measuring height.

Shown in the 6-foot elevated position, the ro-
bot assembly had to make three RI" measure-
ments. Signals were interconnected via fiber-
optic cable to the spectrum analyzer.

Thousands of measurements

The measurement and calculation proc-
ess generated a large amount of data. The
spectrum analyzer had to be adjusted for
frequency, span, resolution bandwidth and
level before the actual RF level could be
recorded. This step had to be completed
for each frequency. Once these steps were
completed, the antenna was rotated 120°,
and the measurement process was repeat-
ed. The antenna was then rotated anoth-
er 120°, and a third set of measurements
was made. The result was a data record
with each frequency’s three measurement
values and the total RF value.

Because of the large number of readings
needed, a computer with an IEEE 488 bus
was incorporated into the measurement
package. Custom software was written to
perform all of the measurements and store
the data. Once the station information is
entered, the program initializes all of the

instruments up, stores the measured data,
computes the totals and labels it.

Once the readings are taken, the com-
puter begins performing the calculations
and storage functions. This takes some
time, so while this is taking place, the an-
tenna must be returned to the home po-
sition. This function is performed automat-
ically by the computer program. If this isn't
done, the fiber-optic cable would wind
around the antenna support post.

Limit switches

The original pedestal used mechanical
limit switches on the robot to sense when
it was in a correct measurement position
and stop it when it got to the next posi-
tion. The design didn't work because more
limit switches were broken than there
were spares.

The solution was to drill small holes in
a disc and use an infrared detector to
sense an infrared light source. When the
light passes through the hole, the detec-
tor picks it up and stops the rotation.

The sensors are connected to an H-P
3488A switch/control unit, which has an
IEEE 488 bus port. The switch/control tells
the computer where the antenna is, when
it is moving and when the analyzer can
take data. The device has an LCD display
feature that tells where the antenna is
positioned, what it is doing — all while
taking data. This feature helps the opera-
tor know what’s going on even though the
robot may be up to a 100 feet away.

The computer assembly is shown in the
foreground of the photo below, the anten-
na robot is shown in the far background.
Because the units were interconnected
with 100 feet of fiber-optic cable, only min-
imal relocation of the entire system was
required.

The measuring system is contained on a porta-
ble cart containing the computer, interface de-
vice and spectrum analyzer.




~—Tim Winn, Director of Engineering
KFDA-TV. Amarillo, Texas

“I'm an engineer hy trade, not an artist. But the Pinnacle “I'm sure people here were wondering i 1°d lost my mind In
Prizm 3-D digital effects system we recently bought from BTS acquiring a high-quality professional DVE svstem. Afier all, I'm
made it almost « snap to design our station’s news show opens Just an engineer. But I'm really pleased with the results.
and IDs. “I wonder what a real artist wonld do with it?”

“We’re a small-market station. Owur only staff artist is me, so |

had to have a system that featured advanced effeets, was intuitive, B R L BANEL

and didn’t cost either an arm or a leg. The Prizm worked on ./
§sea @
all counts. . hes g
Ol |
ous L)

| “I'm especially pleased by the DVEator feature, which lets me
| map live video onto animated 3-D shapes. It’s brought more punch

(Rear illuminated)

| to our news open than I would have thought possible.

A PHILIPS AND BOSCH COMPANY

For more information,

call (800) 962-4BTS

Outside the U.S., call
(801) 977-1551
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There are a lot of
multitrack digital audio
workstations out there,
but only one with Otaris
name on it.

Right now, it seems like Speaking of the
everyone is building future, you can be sure that
audio disk recorders. The ProDisk’s open architecture
difference is, we'll still be allows for hardware, soft-
building them three years ware, and storage media
from now. enhancements as they come

along, and that it's plug-
compatible with your cur-
rent equipment. And if
you're familiar with Otari’s
product philosophy. you
know you're getting the
best possible value on
the market.

Most of all, you can be
sure you've purchased "The
Technology You Can Trust.”

Call Otari at (415)
ProDisk’s new Graphical User Interface for Digital Editing (guide™ ) 341-5900 for com p lete
combines several windows inte an intuitive. easy-to-use display. l n fO rma Ll on.

Far from just an EDI, list. the refationship hetween all tracks is shown.

Sure. Otari's new
ProDisk™ 464 is the only
system Lo give you up to
64 tracks. True, it's one
of the few to use standard
SCSI devices so you won't
be locked-in as technology
advances. But as much as
we'd like to tell you about
the rest of its great features,
the most important thing -
about the ProDisk system Wﬁ‘é} St
(given the changes that are
certain to occur in this tech-

nology) is the Otari name up EHEEH
front —a name that profes- o

sionals around the world Otari Corporation
378 Vintage Park Drive
have come to trust for prod- Foster City, CA 94404
uct support and customer U.S.A.
q (415) 341-5900
service. Fax: (415) 341-7200
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Otari Corporation OtariInc Otari Otari Otari Singapore
US.A Japan (UK) Ltd. Deutschiand GmbH Pte., Ltd.
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Fax:(415) 341-7200 Fax: (0424) 81-8633 (0753) 580777 02159/50861-3 (65) 743-7711
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This photograph was taken during the
original development and test phase. The
equipment has since been assembled in
its own housing. The hood shown on the
CRT made it easier to see in bright
sunlight.

Signal analysis and reports

The computer program is configured to
add all RF signals as if they were in-phase.
A 0.6 conversion factor is used to trans-
form peak-of-sync measurements so that
the program assumes maximum possi-
ble visual power is transmitted in the TV
signal. This conservative approach en-
sures that if the final results are below the
ANSI guidelines when all signals are to-
taled, the client can be assured that the
individual station carrier RF levels will ac-
tually be lower than the calculated sums.
The program uses the EPA guideline for
ground reflection coefficient of 2.56.

One problem posed by such a sophisti-
cated system is what to do with all of the
collected data and what form the output
should take. After consulting with the
clients, two basic types of report formats
were developed.

When you only want to know whether
ANSI guidelines are being met, a bar
graph display is used. Figure 1 illustrates

this type of report. The bar graph displays
the percentage of maximum permitted
ANGSI level broken down to VHF TV, FM
and UHF TV, plus the total of the three
RF levels. The figure shows a total of 10
measurement locaticis, with measured RF

Broadband devices
often are useful
because they help to
uncover high-level
locations, which may
need further
investigation with
narrowband
techniques.

levels at the three feet and six feet heights.

Table 1 lists each station and its individu-
al radiation level, plus the total RF radia-
tion level for that particular location.
When combined with the bar graph in Fig-
ure 1, a station engineer or manager can
know the exact contribution of that sta-

tion's carrier for that location.

Carefully documented

All of the readings were taken twice on
the roofs of each of the two WTC build-
ings. One set of readings was taken with
all stations operating their main antenna
systems. A complete second set of read-
ings was taken with those stations having
standby antennas using them, while those
without standby systems operated their
main systems. In addition to these meas-
urements, the observation floor (below the
roof) on WTC 2 also was surveyed to de-
tect the RF levels coming through the
windows.

Now that a new ANSI guideline is be-
ing adopted, will this data still be useful?
Yes. Because the transmitted levels aren’t
any different, it's only necessary to change
the computer program parameters and
print new reports.

Program capabilities

Although this project involved a total of
27 RF carriers, the current computer pro-
gram can accommodate up to 100 RF car-
riers. However, the more carriers that are
measured, the longer it takes to complete
the measurements. With 27 carriers, it
takes approximately 10 minutes per loca-




100

tion to take the measurements at two
heights. 30
The program also allows the operator 20
to recall on the CRT any measurements,
at any location, at any time. This comes
in handy if it is necessary to investigate
a particular location without waiting for
the report to be generated. The data can
even be printed on location if desired.
Although we haven't used it, the system
can accommodate a standard measure-
ment antenna if needed. The antenna
would permit measurements above the
UHF band, which are too high for the ac- HEIGHT LOCATION (1-5)
tive antenna. Because of the standard an-
tenna’s physical size, measurements are 100

% ANSI

LEGEND

[ VHFTOTAL LEVEL
I v TOTAL LEVEL
I uHF TOTAL LEVEL

_ TOTAL LEVEL OF
ALL STATIONS

% ANSI

Figure 1. The bar graph disptays relative per-
cent of maximum permitted ANSI RF level by

frequency band. See the legend for a color key. HEIGHT LOCATION (6-10)

As much as we know about audio.

With decades of experience in audio and psychoacoustics behind it, Dolby’s DSTL’ digital aural STL was destined to be the best-sounding
system in the world. And it is. But the story doesn’t end there. Using the most advanced RF technologies, the DSTL system achieves new heights of
RF performance and reliability:

Increased fade margin. Thanks to a highly sensitive receiver, the
Dolby DSTL system outperforms analog and other digital STLs

on long or obstructed paths, where dependable operation is a must.

Greater immunity to interference. A wide RF dynamic range
makes the Dolby DSTL svstem highly immune to adjacent
channel and co-channel interference. Even powerful cellular and
paging transmitters won' faze it, so your signal comes through
loud and clear.

Superior spectrum efficiency. With sophisticated modulation
techniques and an ultralinear RF transmitter, two program and two
auxiliary channels occupy a bandwidth of only 250 kHz (half that
of ordinary composite STLs). That means clear skies for you and
your frequency coordinator, particularly in congested markets.

Progressive RF technology plus digital sound quality add up to the
highest-performance STL ever. Contact Dolby Laboratories or your
authorized Dolby DSTL distributor to see how it flies.

@®
Dolby Laborutories Inc. * 100 Potrero Avenue, San Francisco, CA 9410348138 Telephane 415-238-0200'¢ Facimte 415-863-1373 ¢ Telex 3410% DU DOI by

Dolby Laboratories Inc. * Woorton Bassett * Wilishire SN4 8Q) « England * Telephone 0793 B42100- Facsimile 0793 842101 Telex 44849 jp— .
Dolby, DSTL and the double-D symbol arc trademarks of Dolby Laborarories Licensing Corporation ©1993 Do'by * abpratories Inc, $93/9220. Bl OddcaSt Q” a [ l r_Y
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MEASURED RFR LEVELS
WTC (REPORT NO. 1)

Location: A01

Height: 3 Feet

Date: Aug. 9, 1989 Time: 10:44:51
Total Level: 146.2,w/cm?

STATION nwicm?2
Station 1 - visual 0.481
Station 1 - aural 0.575
Station 2 - visual 0.708
Station 2 - aural 0.208
Station 3 - visual 0435
Station 3 - aural 0.140
Station 4 - (FM) 0.193
Station 5 - (FM) 1.692
Station 6 - (FM) 254
Station 7 - (FM) 5.301
Station 8 - (FM) 0.265
Station 9 - visual 7594
Station 9 - aural 1.803
Station 10 - visual 0.082
Station 10 - aural 0.052
Station 11 - visual 0.281
Station 11 - aural 0.213
Station 12 - visual 0.398
Station 12 - aural 0577

Table 1. The table shouws, by station, each station'’s contribution to the total RF level as well as

the total RF level for that location.

limited to approximately 800MHz. Chang-
ing antennas simply requires telling the
program which antenna is being used. Cal-
ibration information also can be entered
as needed into the program.

A final note

This project took approximately two
years to complete. In case you think every-
thing went smoothly, I would like to note
that it didn’t. First, one of the UHF TV an-
tennas burned up twice during the meas-
urement period. Second, Hurricane Hugo
blew through and we had to stop while the
roof was swept so debris wouldn't blow off.
In addition, my assistant, Susan Drum-
mond, had two babies before we were
finished.

Given the original challenge, the results
are impressive. The project shows that
with careful design it is possible to ac-
curately document not only total RF ley-
els, but also individual contributions by
station carriers. Although the process was
complex and lengthy, those stations in-
volved can rest assured that they are meet-
ing the requirements of the ANSI stan-
dards, the FCC and ensuring a safe
operating environment for their staffs.

Totally solid state AMPFET ND 10 10kW AM

nautel

Nautel Maine Inc.
201 Target Industrial Circle
Bangor, Maine 04401 USA

Phone: (902) 823-2233

FOR THE WORLD'S STRONGEST
AM TRANSMITTERS, LOOK TO NAUTEL.

Nautel AM transmitters keep you

on the air with an unmatched
combination of value,
performance and reliability.

Low cost of ownership — with
typical efficiency ratings up to 80
percent, a totally solid state Nautel
transmitter pays for itself in tube
replacement and utility.

Superior audio transparency —
Nautel AM transmitters utilize
inherently linear digital Pulse Duration
Modulation for the cleanest sound you
can broadcast. Audio is ruler-flat
throughout the range and distortion is
typically less than 0.5%.

multiple protection systems for both
power line and lighting transients,

Field-proven reliability —
Nautel transmitters give you

VSWR protection, soft failure
design, reserve cooling and safe
on-air servicing.

Removable AM Power Module

Make a strong transmitter choice. Call us today for all the facts
on our totally solid state AM and FM transmitters.

Nautel

(Nautel Electronic Laboratories Limited)
R. R. #1, Tantallon, Halifax County
Nova Scotia, Canada B0J 3J0

Fax: (902) 823-3183
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The Bottom Line

As broadcast transmission
moves to a digital future, low-
er transmitter powers may be
employed. This could allow
the use of semiflexible trans-
mission line at facilities where
rigid coax was traditionally
required. The benefits and
trade-offs of such a change
are covered here, along with
differences between the two
types of coax. Installation,
maintenance and repair pro-
cedures also are discussed.

$

Nudd is manager of design engineering for HELIAX prod-
ucts at Andrew Corporation, Orland Park, IL.

46 Broadcast Engineering May 1993

Selecting a
transmission

Semiflexible line offers many advantages over rigid coax.

By H. R. Nudd

Semiflexible RF transmission lines have
been available as antenna feeds for high-
frequency communications for many
years. In addition to their broadcast appli-
cations, they also are used extensively in
land mobile, cellular, HF, terrestrial micro-
wave and satellite communications sys-
tems. Both coaxial cables and waveguides
are available. Coaxial cable is the usual
choice at frequencies up to 2GHz or 3GHz
because of practical size limitations. At
higher frequencies, waveguide is generally
preferred because of its lower attenuation.

In today's U.S. broadcast industry, semi-
flexible coaxial cables are widely used in
AM and FM radio, and to some extent in
VHF television. At present, semiflexible
lines are not in common use for UHF tel-
evision, because of their increased attenu-
ation at these frequencies and the gener-
ally higher transmitter powers involved.
Larger rigid coaxial lines or UHF wave-
guide is chosen for those applications.

On the other hand, future HDTV broad-
casting, which also is expected to employ
these UHF frequencies, will likely use low-
er power levels due to its digital format.
This could allow wider use of semiflexi-
ble cables at UHF, providing lower cost,
easier installation, high reliability (result-
ing from long continuous lengths) and the
elimination of joints (bullets) between sec-
tions of inner conductor.

Semiflexible coaxial cables are availa-
ble in sizes from one-quarter of an inch
to several inches in diameter. Construc-
tions are of either the foam-dielectric or
air-dielectric type. Foam is commonly used
for smaller sizes, eliminating the need for
pressurization systems. In sizes where

both types are available, however, air-
dielectric cables do offer advantages, even
with their need for pressurization.

Air-dielectric features

Air-dielectric cables may be chosen for
a number of reasons. When a large-
diameter cable is required, it may only be
available with an air dielectric. Today's
manufacturing technology cannot reliably
produce a foam-dielectric cable larger
than the 13/s-inch diameter, and the high
powers encountered in the broadcast in-
dustry often require larger cables. An air-
dielectric cable also may be preferred be-
cause the antenna or some other equip-
ment requires pressurization, and the ca-
ble provides a convenient pressure feed.

Even in smaller sizes, an air cable may
offer-some benefits. An air-dielectric ca-
ble has lower attenuation than a foam-
dielectric cable of identical outer conduc-
tor size. Air cable contains less dielectric,
which reduces the dielectric loss contri-
bution and lowers the loss contribution
from the conductors themselves (because
of the increased inner conductor size of
air cable that is required to maintain cor-
rect characteristic impedance).

Also, size-for-size, the average power-
handling capability of air-dielectric cable
is higher than that of foam cable. This is
partly because of the reduced attenuation.
However, the mechanics of heat transfer
between inner and outer conductors for
the air cable construction also are a fac-
tor. Heat transfer in air cable occurs by
convection and radiation, with some con-
duction also taking place through the sol-
id dielectric spiral insulation. In a foam ca-




One of the rare times when reality
exceeds expectations...

TRU/30KV

Proven High Power UHF
Tetrode Transmitters!

Acrodyne, the pioneer in tetrode technology, has delivered
the only 30kW single tetrode UHF TV transmitters in the
world. Consider the following:

* Plant efficiency—cuts cost 50-60% —Proven

* Tube life 24,000 hours—Proven

® Price advantage—Proven

® Less precorrection needed—Proven

Ac Ro DYNE ¢ Tube operating voltage less than 10kV—Fact

. int—
Acrodyne Industries, Inc. Smaller fOOtpnm Fact

Tomorrow’s digital TV transmitter company.

516 Township Line Road ® Low cost tetrode replacement—Fact

Blue Bell, PA 19422 . .

800-523-2596 or * No diplexer—Fact . .

(215) 542-7000 The proof is in; the facts are undeniable. Models are available
TS ey from SkW to 60kW. Talk to Acrodyne...the leader in UHF

© 1992 Acrodyne Industries, Inc. All rights reserved. tetrode technology for 25 years.
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ble, the heat transfer occurs only by
conduction through the foam dielectric,
which has a low thermal conductivity
(similar foamed plastic materials are used
extensively for thermal insulation). The
trend toward lower foam densities for
reduced RF attenuation further degrades
heat transfer and average power rating of
foam-dielectric cable.

Finally, an air-dielectric cable and its as-
sociated pressurization system can give
early warning of a leak development. Loss
of pressure or excessive running of the de-
hydrator signals a problem. Conversely, a
leak in a foam-dielectric cable system may
allow water to collect undetected until to-
tal failure occurs.

Air-dielectric components

An air-dielectric cable system consists
of the feeder cable, terminations to stan-
dard connector interfaces (which may in-
clude a gas barrier), a suitable pressuriza-
tion system and various accessories.

Semiflexible air-dielectric cables are
available in sizes from half an inch to five
inches in diameter. The inner conductor
is a welded copper tube, corrugated for
strength and flexibility. (See the photo on
this page.) For the smaller sizes, sufficient
flexibility is obtained from a smooth tube
or solid wire.

The dielectric section supports the in-
ner conductor and is made from an ex-
truded polyolefin material (usually poly-
ethylene), helically wound on the inner
conductor using a relatively short pitch for
adequate support during cable bending.
Sections for the larger cable sizes are
notched for flexibility. The quantity of die-
lectric material is optimized to provide an
optimum trade-off between attenuation,
mechanical and heat-transfer properties.

An air-dielectric cable
has lower attenuation
than a foam-dielectric
cable of identical
outer conductor size.

The outer conductor is a helically cor-
rugated copper tube. In order to protect
the cable from the weather during han-
dling, the outer jacket is extruded black
polyethylene. Connectors are designed to
terminate the cable with a standard inter-
face appropriate to the cable size. Figure
1 shows a typical construction.

For non-pressure-sealing connectors, the
connector’s insulator has a through hole.
Gas-barrier-type connectors are solid and
fitted with sealing O-rings on inner and
outer circumferences. The outer body as-
sembly contains a pipe plug for connec-
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A typical semiflexible transmission line using
air-dielectric coax, with outer conductor par-
tially cut away to show insulator and inner con-
ductor.

tion to the pressurization system. Sealing
gaskets between the outer body and
clamping nut, and between clamping nut
and cable outer conductor, contain pres-
sure and exclude moisture. Connectors are
designed to be fitted in the field with com-
monly available hand tools.

Choosing a pressurization system de-
pends mostly on the volume of air to be
supplied, and the availability of mainte-
nance and electrical power. Small volume
systems may use a dry-air hand pump or a
nitrogen bottle, if the pressure can be in-
spected every few days. For most systems, a
fully automatic dehydrator system is recom-
mended. Dehydrators of the latest technol-
ogy incorporate a membrane separation
drying method rather than a dessicant.

Accessories needed to complete an in-
stallation include the cable hangers (spe-
cial insulated hangers are typically used
for mounting cables on AM towers),
grounding straps, wall/roof feedthroughs
for equipment building entry, hoisting
grips and burial Kits.

Installation
Correct installation procedures are im-
portant to the satisfactory performance of
the transmission line. Remember that
semiflexible coaxial cable is a precision

electrical product. Although it is sturdy
enough to withstand the stresses of nor-
mal installation, mistreatment can lead to
permanent damage. If appropriate care is
taken during installation, the line will pro-
vide long and trouble-free service.

New cable is packed on strong reels that
must be transported vertically, resting on
the flange edges, not on the flange faces.
Reels should be off-loaded carefully and
as close as possible to the pay-off position.
The reel should be positioned at the foot
of the tower, on a horizontal axle, so that
the cable pays off the bottom of the reel.
This results in less cable bending and bet-
ter reel control.

At the top of the tower, the pulley sys-
tem used to lift the cable must be rigged
high enough and be capable of support-
ing the full weight of the hoisted length.
The cable itself should be tied to the lift-
ing line at 200-foot intervals to avoid
stretching when hoisting.

After lifting, the vertical run should be
securely fastened to the tower, the maxi-
mum hanger spacing depending on the
cable size. At heights greater than 200
feet, hanger spacing should be reduced
because of increased wind speeds. Incor-
rect hanger spacings and improperly tight-
ened hangers are the most common
sources of trouble with an installed trans-
mission line. The horizontal run to the
equipment building must also be firmly
supported by an ice bridge or other struc-
ture, again using cable hangers separat-
ed by proper distances. Ground straps are
usually fitted at the antenna, the bottom
of the tower (at the cable bend) and at the
building entry.

Maintenance

If the cable has been correctly installed,
little maintenance is required. The most
important piece of diagnostic equipment
on an air-dielectric coaxial cable is the
pressure gauge. Pressure loss is an early
warning of possible water ingress and an
indicator of potential future problems. The
system should have a pressure gauge, and
it should be checked regularly.

For older automatic dehydrator systems
using a dessicant, too much pressure tight-
ness in the line also can cause difficulties.
The dehydrator needs to cycle regularly.
Long periods of inactivity can cause the
desiccant to saturate. When temperature
variations restart the dehydrator, it may
pump wet air. This is most likely to occur
in the fall, and is sometimes avoided by
introducing a deliberate leak into the sys-
tem. The dehydrator can be cycled occa-
sionally by opening a valve in the system.
Newer membrane dryers eliminate this
potential difficulty.

The only other point of maintenance in-
volves occasional checking for hanger
tightness as part of normal tower work.
A loose hanger performs no support func-




recording. No pre-roll or post-roll is
necessary.

For a quick return on investment,
the VDR-V1000 offers endless
possibilities to these and other
operations:

On-line Non-linear Editing
Commerdial Insertion on the Fly
Hexible Time Delay

Efficient Still Store

Instant Replay

News Presentation

Animation

Satellite News Gathering

How much time have you spent over
the last few years waiting to get there?

The Pioneer VDR-V1000 Rewritable
Videodisc Recorder just saved you that
much time and more. It offers instant
access (0.3 seconds average) and the

With so much going for it, the
VDR-V1000 leaves only one
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you waiting for?
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play, record while play, or erase and RECORDER WITH .
record simultaneously. With 32 INSTANT ACCESS. GD PIONEER
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tion and allows the possibility of vibration
in the wind, leading to fatigue and failure.

Repair and replacement

Occasionally, a cable can sustain dam-
age by accident, wind or inclement weath-
er, and may then require repair or replace-
ment. Cables can be damaged by lightning
strikes to antennas, especially if the part
of the antenna that is hit is directly con-
nected to the inner conductor. (The nor-
mal ground straps will handle strikes to
the outer conductor or earthed antenna
housing.) Cables also can be accidentally
damaged by people working on or around
a tower. Sometimes towers may fall prey
to vandalism.

Major cable damage will be evident by
a gross pressure leak and/or large electri-
cal degradation. The damaged portion of
the cable run probably will be apparent
by visual inspection, but if not, electrical
fault location can be used. A time-domain
reflectometer (TDR) is preferred because
of its direct indication of the problem's po-
sition. However, this also can be inferred
by examining ripples produced by the fault
in a VSWR vs. frequency analysis.

Small bullet holes may sometimes be
repaired without replacing cable. This is
recommended only if the bullet has
passed cleanly through the cable without
leaving a metal slug loose inside. If the ca-
ble is substantially undistorted, the small
holes can be patched and sealed without
significant performance degradation. For
more serious damage, a length of cable
may need to be replaced with one or more
splices.

A splice is a short machined length of
line that attaches to the semiflexible ca-
ble using the same tab-clamping mecha-

SPIRAL
INSULATOR

PIPE O RING

PLUG

SLIDING
RING

O RING

BEAD

INNER
CONDUCTOR

CONNECTOR
SHELL

POLYETHYLENE
JACKET

OUTER
CONDUCTOR

CLAMPING
NUT

TAB
FLARE

GASKET
FLARE RING

Figure 1. Cross section of a typical air-dielectric transmission line connector.

nism that is applied to connectors. To fit
properly, the damaged section of line must
first be cut out. For a horizontal run, this
is a straightforward procedure. For a ver-
tical run, however, it is important that cop-
per chips, which might be produced when
cutting the cable, are not allowed to drop
inside the section below the splice. With
appropriate care, this can be accommo-
dated (for example, using snips rather than
a saw to make the initial cut). It may be
preferable to replace a damaged vertical

Some accessories used in semiflexible transmission line installations. Clockwise from left: non-
insulated vertical hanger, insulated vertical hanger, horizontal hanger, building pass-through panel
and grounding connector.

run all the way down to its lower bend.

Summary

Where transmitter power levels permit
their use, semiflexible coaxial cables can
offer significant benefits over sectioned
rigid transmission lines. These advantages
include reduced cost, simpler and cheap-
er installation and improved overall relia-
bility. In the event of damage to a semi-
flexible line, the affected portion can be
cut out and a replacement length fitted us-
ing appropriate splices.

Among semiflexible designs, air-dielec-
tric cable has better attenuation and
power-handling characteristics than foam-
dielectric cable, given equal outer-conduc-
tor dimensions. In the larger sizes, only
air cables are available because of the limi-
tations of foam core manufacture. Though
they require pressurization, the early
warning of imminent problems provided
by pressure leaks is another benefit of air
cable.

With appropriate installation and main-
tenance procedures, a semiflexible trans-
mission line will give long and trouble-free
service.

m For more information on transmis-
sion line, circle Reader Service Num-
ber 302. -
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Trust the Power

You Can Rely on Varian Tubes.

When the name on vour transmitter
tube is Varian, vou're getting something
no other tube can offer — Varian
reliability. Varian's klystrons and
Eimac® tubes keep vour signal strong
and on-the-air for vears of worry-free
dependability.

Varian rcliability is beyond the ordinary
because we understand the demands
vou place on broadcast tubes. Before a
Varian tube is shipped to a customer, it
undergocs stringent tests to insure maxi-
mum performance when you powerup.

Since we invented the klystron and
designed the first Eimac tube over 50
vears ago, we have been delivering reli-
able power for broadcasters worldwide.
And with our commitment to continuous
improvement, we have increased tube
life, power levels, and efficiency to meet
vour cvolving requircments.

Call us today and see for vourself why
Varian tubes are the ones broadcasters
trust. In the U.S. call 1-800-544-4636.

=\

]
From other countries, call 415-424-4819. Varlan @

Circle (31) on Reply Card



The Bottom Line

Although HDTV transmis-
sion may appear to be just
around the corner, NTSC
transmission will remain the
mainstay of broadcast televi-
sion for at least the next dec-
ade. The qualitative and
quantitative improvement that
a new antenna can bring to a
station’s signal may make one
more replacement cycle for
the NTSC transmission system
well worthwhile. An experi-
enced consultant spells out
the process and pitfalls.

A\

Markley is president of D.L. Markley & Associates, Peoria,
IL, and BE’s consultant on transmission facilities.
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Replacing
TV antenna

systems

Updating your antenna can improve coverage and

signal quality.

By Donald L. Markley, P.E.

‘epending upon which guru you are
currently listening to, NTSC television will
meet its doom somewhere between 10
and 20 years from now. Although that
means that we will all eventually be work-
ing with ATV systems, NTSC is the system
that must be kept going for some time to
come. Good antenna systems for that
transmission method will continue to be
needed for awhile. Unless a station’s an-
tenna is of fairly current vintage, replace-
ment may well be needed before the de-
mise of the existing system.

TV antenna system replacement is
usually called for by one of three occur-
rences. The most common is the simple
failure of one or more components of the
system. Antennas wear out from aging in-
terior elements or after repeated damage
from lightning. Transmission line systems
suffer from wear to the inner conductor
connectors and are subject to damage
from lightning, interior moisture, mechan-
ical problems or flashover resulting from
antenna failure.

The second reason involves inadequate
coverage in a given area. As cities expand
and shift, suburban areas become increas-
ingly important to a station’s service area.
A corollary of Murphy’s Law states that the
spot in your market with the worst signal
will coincide with the location of the sta-
tion owner's home, unless the station is
absentee-owned. In the latter case, the
weakest signal area shifts automatically to
the general manager’s home, with side
nulls falling near all major advertisers. In
any case, a station’s service often can be
improved by using the beam-shaping and
null-filling now provided by all manufac-

turers. Careful attention to the shape of the
antenna beam can make up to 10dB differ-
ence in the received signal close to the an-
tenna (within a few miles). This often can
be extremely helpful in heavily populat-
ed urban areas.

The third reason for antenna replace-
ment usually comes from the desire to add
a vertically polarized component to the
transmitted signal. For VHF stations, that
component may well be equal to the
horizontally polarized signal, thereby
creating circular polarization. UHF sta-
tions usually do not go to full circular
polarization, because the transmitter pow-
er required, but do find a definite benefit
from adding up to 25% power in the ver-
tically polarized fie!d. The virtues of cir-
cular polarization are not the intent of this
discussion. Suffice it to say that some ver-
tically polarized signals will help a station’s
coverage, especially where viewers at-
tempt to receive the signal on indoor
devices of questionable polarization and
undetermined orientation.

The late Andrew Alford, one of the great
antenna engineers, once said that circu-
lar polarization for UHF TV was less help-
ful than moving the antenna six inches.
Unfortunately, viewers are not equipped
to move the antenna via remote control.
Therefore, a small amount of circularly
polarized signal can be a definite help.

Beam steering
One of the current buzzwords in the TV
antenna field is beam steering, which can
be better identified as differential gain. For
an antenna, this simply describes the
change in beam tilt in the main lobe as
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or for your international broadcast network.

Our talented engineers can provide you with Systems Engineering Design, state of
the art equipment, technical advice and, meost of all, the expertise obtained through
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a function of frequency. This occurs in all
antennas that do not have all individual
radiating elements driven by transmission
lines of equal length. To arrive at a
meaningful value for the differential gain,
the ratio of the amplitude of chroma vs.
the amplitude of the visual carrier is de-
termined at various elevation angles and
is normally expressed in decibels. The re-
ceiver AGC circuit primarily looks at the
visual carrier and adjusts the receiver gain
accordingly. Anything that changes the
chroma significantly with respect to the
visual carrier level will have an adverse
effect in the received signal.

The actual concern of the broadcaster
is to determine that the antenna is proper-
ly designed to keep the variation within
acceptable limits. That, in turn, assures
that an acceptable ratio and adequate lev-
el of visual and chroma signal will be
provided to the receiver. This will be as-
sured if differential gain is measured on
the transmitting antenna and maintained
within the limits shown in Table 1. (Also
see Reference 1))

The replacement process

Once a station decides to replace its an-
tenna system, a number of important new
decisions are required. This change repre-
sents a major cost for the station. The sys-
tem should be planned carefully to ensure
that a good return on investment and the
maximum possible coverage improvement
are achieved. Unless the station is in an
area with perfectly flat terrain, a complete
terrain study is a good first step.

Good antenna systems
for NTSC will continue
to be needed for
awhile.

The study can be done by a consulting
engineer, and it will help determine just
where a station’s critically weak signal
areas are located. The market area can be
analyzed with the terrain study to deter-
mine the desired shape of the lower side
of the main lobe (usually called null-fill or

Beam tilt tolerance: +0.2°
Azimuth interval for vertical
pattern measurements: 45°
Vertical measurement interval; 1.0°
Vertical measurement span: +5° to -10°

Measurement frequencies:

Visual Carrier

Aural Carrier

Color Subcarrier

1MHz intervals over the full
channel

Table 1. Vertical pattern specifications recommended for beam-steering evaluations.

smoothing) and the desired beam tilt.

Using some beam tilt is a good idea if
the station’s antenna is above the average
terrain value by any significant amount.
Failure to use beam tilt simply results in
half or more of the signal being sent off
into space. The signal should be placed
where it may actually be watched. (For
more on beam tilt, see Reference 2.)

The station also must determine what
applications must be filed with regulato-
ry bodies before making any antenna
changes. If horizontally polarized effective
radiated power (ERP) is not changed, ver-
tical or circular polarization can be cov-
ered with a new application for license
(FCC Form 302) following construction. If
there will be a change in the height of the
center of radiation greater than one me-
ter, a change in the site location, an in-
crease in the overall height of the struc-
ture or a change in ERP, an application
must be filed with the FCC for a construc-
tion permit.

If the overall height or the location of
the structure will be changed, Form 7460-1
also must be filed with the FAA. All of
those applications can be handled by the
station’s consulting engineer. If the over-
all height is to be decreased, a notification
should be filed with the FAA. That notifi-
cation can be made by letter, advising
them of the correct height when the work

VISUAL AURAL COLOR WITHIN
CARRIER CARRIER  SUBCARRIER 6MHz
Antenna Only 1.04 1.06 1.06 1.08
Complete
System 1.05 1.08 1.08 1.10

Table 2. Recommended TV antenna system VSWR limits at specified locations/bandwidths.
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has been completed.

It also is usually necessary to clear any
height increases with local zoning authori-
ties. Typically, that change is not a prob-
lem if it is minor and involves an existing
tower. If the site is being moved, major
problems can occur, usually based on the
“not in my backyard” syndrome.

Check with local authorities to deter-
mine if building permits are necessary and
what documentation will be required. In
some cases, the antenna installers will
have to obtain a local license or associate
themselves with a local firm that has such
a license. Most riggers are familiar with

A station’s service
often can be improved
by using beam-shaping

and null-filling,

such bureaucracies and associated fees.
These fees can sometimes add several
thousand dollars to a project.

Last, but certainly not least, towers must
be evaluated to determine if they can sup-
port any increased loads. For example, a
change from 6!/s-inch coaxial line to
waveguide may cause a tower’s design
values to be exceeded. The tower fabri-
cator should be consulted to determine
what changes are practical and/or legal.

Also check with the station’s insurance
carrier and explain fully the nature of the
proposed changes. A report from the tow-
er supplier is helpful for this process.
Clearing the changes with the insurance
company comes under the heading of
“covering your appendages” (CYA) and is
highly advised for the station’s chief en-
gineer. A change to the tower that is not
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If you're looking for a new way to pre-
serve your valuable recordings, consider
an investment in metal. Backed by Sony,
the inventor of metal tape technology.

Sony’s leadership
is even more inspired
with the launch of
its newest metal,
Digital Betacam tape.

A product of our
advances in metal
tape, Digital Betacam
is a new standard in
digital recording,
evolving metal tape
performance to a level
you've never seen or heard before.

Using Sony’s ultra-fine metal particles,
advanced base film technology, improved
cross linked binder system and new lubri-
cant process, Sony BCT Digital promises
the first true digital component signal
recording and storage in a 1/2” format.

But for Sony, firsts are nothing new.
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Over the past 30 years, Sony’s commit-
ment to metal tape technology has
spanned a variety of recording formats,
while earning a 1990 Emmy Award for
engineering along
the way.

Starting in 1985
with the development
of 8mm videotape,
Sony has created a
collection of memo-
rable metals. There’s
Betacam BCT-MA.
D-2. HD-1D. UNIHI. And
two Hi8 formulations,
metal particle tape
and metal evaporated tape. Even Pro DAT
Plus, for a sound investment in audio tape.

To see how today’s precious metals will
perform for you, consult the market leader.

Because, in times like these, having a
strong position in Sony metal tapes just
happens to be the safest investment you

can make.
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approved by the insurance company can
lead to a determination of little or no
coverage in case of a claim. That will, in
turn, lead to a great deal of heat from
management, which will be directed at
the station’s engineering department.

In addition to retaining a consulting en-
gineer, a station considering antenna re-
placement also should contact antenna
and transmission line manufacturers for
their help in recommending an appropri-
ate system.

Instead of complete replacement, refur-
bishing an existing transmission line sys-
tem can be a cost-saving answer to prob-
lems caused by worn inner connectors.
This can be as simple as replacing bullets
or springs, or as complex as removing
dents and replacing the entire inner con-
ductor assembly. (See “Inner Conductor
Replacement for Rigid Transmission
Lines,” December 1991.)

Once a station decides
to replace its antenna

important decisions
are required.

Replacement of coaxial line with wave-
guide first requires a determination that
adequate space exists for the waveguide
to enter the tower and that it will be able
to move with thermal expansion. The
process then involves arranging for new
hangers and interfaces between the
hangers and tower. Also be sure that
waveguide sections can get into the tow-
er. It can be embarrassing to find out dur-
ing installation that the top plate has to
be removed from the tower to insert the
waveguide. This can result in smirks from
the tower crew and lots of off-air time for
the station.

Installation

Verify the credentials and license(s) of
the tower crew, and make certain that they
carry adequate insurance. The amount of
the insurance is up to the individual sta-
tion, but it should include the cost of all
your new equipment and, if not covered
by the station’s insurance during construc-
tion, everything on the site. Again, coor-
dinate this with the station’s insurance car-
rier to be sure that a major catastrophe
will not wipe out the station. It is a good
idea to insist that the station and consult-
ing engineer are named as co-insured un-
der the construction project policy. This
keeps any subsequent conflicts between
the involved insurance companies, with
the station covered under multiple
policies.

The antenna should be tested on the
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ground before erection. The testing should
be done with the antenna held vertically
and clear of the tower, using non-metallic
rigging lines. The initial VSWR of the an-
tenna should be in accordance with Table
2 before it is installed. The transmission
line or waveguide should be measured
during installation. If construction starts
at the bottom, the line can be checked af-
ter every 100 feet or so, by attaching a
proper termination at the temporary top.

There are a few installers who can

Antenna
replacement
checklist

By Donald L. Markley, P.E.

Here's a handy list to consult when
you set out on an antenna replacement
project. The following 16 steps are list-
ed in a generally appropriate chronolog-
ical order:

[J Discuss the project with the station’s
consulting engineer.

[J Conduct and complete terrain study.

[J Determine desired beam tilt and
nullfilling/shaping.

[J Check on building permits and zon-
ing requirements.

[} File FCC Form 301 for any changes
in ERP or HAAT.

[] File FAA Form 7460-1 for any in-
crease in overall height.

[J Check local license requirements for
tower crew.

[] Check local union requirements for
tower crew.

[J Have structural analysis performed
on tower.

[] Select new antenna and trans-
mission line.

[] Observe antenna testing as ap-
plicable.

[l Check tower crew insurance on
arrival.

[ Test antenna before installation.

O

Test installed or modified trans-
mission line.

O

Test complete system as installed.

fu]

File FCC Form 302 to cover any
changes, a

properly measure antennas, coaxial cable
and waveguide. Those companies are
highly qualified and will do a good job for
the station. Even then, the measurements
should be verified by the station’s consult-
ing engineer. For any other installation
crew, the measurements should be made
by the consulting engineer or a subcon-
tracted firm. Don't expect the manufactur-
er to pursue absolutely optimum system
status unless its feet are held to the fire
by someone with sole allegiance to the sta-
tion. If the system is not installed exactly
right, it will not improve with age. Correct-
ing problems after initial installation is dif-
ficult and expensive.

The final system measurements are per-
formed after the installation is complete.
As a minimum, the values shown in Ta-
ble 2 should be met. The measurements
should be made with a vector network
analyzer using properly tuned adapters

Unless the station is in
an area with perfectly
flat terrain, a
complete terrain study
is a good first step.

and operated by an experienced engineer.
For coaxial systems, a time-domain reflec-
tometer (TDR) will isolate any minor prob-
lems with connectors or discontinuities in
the line. If desired by the consulting en-
gineer, RF pulse measurements can be
helpful in identifying and locating system
problems.

Replacing an antenna system is a ma-
jor project and should be treated accord-
ingly. It is a golden opportunity to make
a significant difference in a station’s cover-
age. It also is the only time that changes
can be made. Modifications to the system
to correct problems after the installation
is completed are expensive and may not
even be possible. Plan well and analyze
carefully before buying, and install proper-
ly with full documentation. Following
those steps should result in optimum per-
formance of the transmitting system.
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2A—B and other

The Bottom Line

RF interference is a bad
dream for broadcasters.
Tracking down the culprit
can be an even bigger horror.
The most complicated inter-
ference problems are those
that occur when legal and
proper transmissions from
multiple stations interact in-
side receivers or other trans-
mutters. Certain frequencies’
combinations can occasional-
ly wreak havoc, and these
problems may not be limited
to the broadcast bands. Here's
a look at how this happens,
with some real world exam-
ples and solutions.

5

Kolbert is chief engineer at KLSE/KZSE, Rochester, MN;
KXLC, La Crescent, MN; and KLCD, Decorah, IA.
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. intermodulation

nightmares

Interference can come from innumerable

RF signal combinations.

By Donald E. Kolbert

lnterference is one of the biggest head-
aches in the broadcast industry today.
Each year, millions of dollars are spent try-
ing to prevent interference, yet it still oc-
curs. Some reasons for interference in-
clude poor installation techniques, inade-
quate troubleshooting skills and the ever-
growing number of RF energy sources in
any given area.

Most broadcasters are familiar with in-
terference caused by the overloading of
receivers within the blanket area of trans-
mitters. They also are familiar with inter-
ference caused by spurious harmonic out-
puts of transmitters. Among all the types
of interference, however, perhaps the most
vexing one is caused by the interaction of
two or more frequencies — intermodula-
tion interference. It can occur at any fre-
quency, resulting from either in-band or
out-of-band transmissions, or combina-
tions of the two. “Intermod” is exhibited
in several different areas within broadcast
systems.

The first of these is called receiver-
induced third-order intermodulation effect
(RITOIE). It occurs when one or more sig-
nals overloads the input stage(s) of a re-
ceiver so that non-linear amplification oc-
curs. The non-linearity causes harmonics
to be produced even though the original
signals were clean. These harmonics can
produce sum and difference frequencies
between themselves and with other sig-
nals that enter the receiver.

The following is a real life example in
which carrier signals from two FM broad-
cast stations created a condition that
potentially could have interfered with air-

craft receivers in the VHF band of
108-120MHz.

During 1990, a regional FAA office de-
nied approval of an FCC-approved appli-
cation for an increase of power and an-
tenna height at an FM station on
101.7MHz. According to the FAA, a new
FM station on 105.7MHz, and approxi-
mately 60 miles away, would interact with
the applicant station’s signal to produce
electromagnetic interference (EMI) or a
RITOIE product. This could interfere with
the instrument landing system (ILS) fre-
quency of 109.7MHz assigned to a near-
by airport. The potential interference was
derived from the familiar 2A-B formula:
2 x 105.7 - 101.7 = 109.7.

As it turned out, the applicant was later
approved on appeal to the FAA because
the protected service volume (coverage
area) of the airport was 54 miles from the
applicant station. Stations located more
than 30 miles away from a protected serv-
ice volume were no longer being contest-
ed. However, some stations have had to
lower power and/or antenna height to re-
duce their field intensity in protected areas
because of this type of potential inter-
ference.

FM-to-TV problems

Another common situation involves two
FM stations creating receiver-induced in-
terference to TV reception. Here, a TV
booster amplifier employed between a TV
antenna and the TV set is a common
source of trouble. Strong RF energy, even
if it is not in the TV bands, can cause the
automatic gain control (AGC) on that am-
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Maximum Order of Products Checked: 3 Frequency No. 1: 885
Reporting Products Falling Between 54-88MHz Frequency No. 2: 90.7
Frequency No. 3: 91.7
No. Order X Freq. Sum/Dif. Order X Freq. = Product
1 2 X 88.5 - 1 X 90.7 = 86.3MHz
2 2 X 88.5 - 1 X 91.7 = 85.3
3 3 X 88.5 - 2 X 90.7 = 84.1
4 3 X 88.5 - 2 X 91.7 = 82.1
No. Order x Freq. Plus Order x Freq. Minus Order x Freq. = Product
5. 1 x 885 + 1 x 90.7 - 1 x 917 = 87.5MHz
6. 1 x 88.5 + 2 x 90.7 - 2 x 91.7 = 86.5
7. 1 x 90.7 + 2 x 88.5 - 2 x 91.7 = 84.3
8. 1 x 91.7 + 2 x 88.5 - 2 x 90.7 = 87.3
9. 1 x 88.5 + 3 x 90.7 - 3 x 917 = 85.5
10. 1 x 90.7 + 3 x 88.5 - 3 x 917 = 81.1
11. 1 x 91.7 + 3 x 885 = 3 x 90.7 = 85.1
12. 2 x 88.5 + 2 x 90.7 - 3 x 91.7 = 83.3
No More Frequency Products Within Desired Range

Table 1. Lxample of a computer-generated report on intermodulation products in the low VIIF TV band (channels 2 to 6) produced by three "M stations.

plifier to push its gain block into non-linear
operation.

One example of this situation involved
a TV viewer who called an FM station
operating at 91.7MHz to repotrt poor recep-
tion on TV channel 6, accompanied by au-
dio from the FM station. He had an out-
door antenna with a booster amplifier, and
lived about two miles from another FM
station operating at 88.5MHz, but heard
none of that station’s audio. Momentarily
cutting the 91.7MHz carrier eliminated the
interfering audio, but it did not restore
channel 6 reception.

After performing some 2A-B calcula-
tions, the source of the problem was dis-
covered: The TV owner was within the
blanket area of the 88.5MHz station.
When it was off the air, the 91.7TMHz sta-
tion's audio disappeared, and channel 6
video came in clearly. The station at
88.5MHz was overloading the booster am-
plifier. Its resultant second harmonic at
177.5MHz minus the other station's fun-
damental frequency of 91.7MHz produced
an intermodulation product of 85.3MHz.
This frequency falls within the channel 6
bandwidth of 82-88MHz.

Solving this type of interference prob-
lem may require two traps, one for each
FM frequency, if both are overloading the
amplifier. The traps should be placed be-
tween the TV antenna and the booster
amplifier.

Intermodulation products also can be
created in power lines and house wiring
where corrosion causes rectifier action be-
tween the conductors. This provides the
non-linearity required for the phenome-
non to occur.

These problems are compounded when
sections of conductors happen to be cut
to lengths that are resonant to the RF
energy being received. In this case, fun-
damental, harmonic and intermodulation
product frequencies can be re-radiated by
antennas or cables. Metal downspouts,
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gutters and plumbing also can act as re-
radiators, with metal siding on buildings
and semitrailers, causing occasional
problems.

Transmitter final problems

Intermodulation interference can occur
between two or more stations when the
transmitted energy from one carrier ap-
pears in the final amplifier of another
transmitter. This type of problem often is
produced when two or more transmitting
antennas are located on the same tower.

Consider the case of two AM stations
that produced an intermodulation prod-
uct, knocking out reception from a third
station in the same community. A 5kW sta-
tion operating on 1,140kHz had a tower
located within a few blocks of a 250W sta-
tion operating on 1.230kHz. So much RF
energy was being picked up by the 250W
station’s tower that when it was off the air.
its RF ammeter still showed current. The
second harmonic of 1,230kHz minus the
1,140kHz fundamental produced a spuri-
ous signal at 1,320kHz, which interfered
with listeners’ reception of a third station
in the market operating on that frequen-
cy (1,320kHz).

The problem was solved by inserting a
special LC trap into the 250W station’s
antenna-tuning circuitry and adjusting it
for an RF null of the S5kW station's signal.
The trap was re-nulled weekly as part of
the off-the-air maintenance schedule or
whenever interference occurred. (Ground
conductivity changes, such as those
caused by heavy rain or frost, had a pro-
found effect on the tuning.)

Note that these intermodulation prod-
ucts can be produced even though each
transmitter has filters that properly re-
move its harmonic content. The problem
still occurs because station B's energy is
picked up by station A’'s antenna and fed
back into station A's final amplifier. where
the station B energy sees a non-linear de-

vice. The non-linearity of station A's final
amplifier causes harmonics of station B's
signal to be produced. and these hetero-
dyne (beat) with station A’s signal to pro-
duce third-order intermodulation products.
Meanwhile, station A’s signal is doing the
same thing in station B's final amplifier.

‘Transmitter manufacturers are now able
to provide system designers with data on
a transmitter’s susceptibility to intermodu-
lation interference. This factor, called mix-
g loss or turnaround loss. describes how
much intermodulation interference (in
decibels) will be produced by an interfer-
ing signal.

Solutions

The best way to minimize these final
amplifier interactions in the VHF and UHF
frequency ranges is to use cavity-type
filters in the transmission lines to trap out
the other station’s energy. Depending
upon the frequencies and the power lev-
els, the system designer may use band-
pass, band-reject or combinations of the
two to reduce the radiation of these spu-
rious signals.

For example, assume that station B’s
energy feeds back into station A's final am-
plifier stage at 45dB below station A's pow-
er output level. Also assume that station
A’s transmitter has a turnaround loss of
—15dB. Station B's energy level then
would only be 60dB down from that of sta-
tion A. Station A would be radiating a spu-
rious signal at station B’s frequency. To re-
duce that spur to the FCC-required level
of —=80dB, a cavity filter with an overall
attenuation of —20dB would be required
(including the normal insertion loss that
the filter would present to station A’s out-
put level).

Again, remember that station A’s signal
is probably feeding back into station B's
final amplifier, so the same type of filter-
ing likely will be needed in station B's
transmission line.
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AMCOBILITY sends a
different kind of signal.

Let's talk about all those things you
have to rack, stack, patch, monitor,
and maintain. You need 'em neat
and secure, easy to get at, and easy
on the eyes.

That's where Amco comes in. We've
been building enclosures for the
world's toughest applications for
nearly a half-century. Our
customers know us as

fanatics on quality

and service.

We haven't forgotten the
esthetics. Amco’s selection
of colors, trim, and styling
options, fits in anywhere

a look that's as crisp

and clean as

your signal.

AMCO Engineering Co.

All cabinets are shipped
pre-assembled in single or
multi-bay configurations.

AMCOBILITY is easy to tune in.
Call for our Monitoring Systems
Literature.

3801 North Rose Street
Schiller Park, IL 60176-2190
lllinois: 708-671-6670

FAX: 708-671-9469

Call Toll Free: 1-800-833-3156

See us at ICA - Dallas, TX 5/18-5/20, Booth #828.
Comdex - Atlanta, GA 5/24-5/27, Booth #4653,
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Figure 1. The result of feeding two signals into
a non-linear device. The output consists of the
two signals, their second harmonics and eight
intermodulation products.

Summary

If two signals, A and B, are fed into a
purely resistive load, the output will in-
clude just the two original signals. Resis-
tors are linear devices, so their output
waveforms will be exactly the same as
their input waveforms. Amplifiers can be
linear devices also, as long as they faith-
fully reproduce the input waveform.

Non-linear devices cause the signals to
be distorted in such a way that harmon-
ics are produced and heterodyning takes
place between the original signals and
their harmonics. If the slope of the wave-
forms becomes distorted, even-order har-
monics are produced. If the peaks of the
waveforms are flattened or clipped, odd-
order harmonics are produced. A typical
non-linear device will cause both condi-
tions to occur, producing a plethora of in-
termodulation products. Figure 1 shows
the result of passing two signals through
a non-linear device. If a third frequency
is involved, the plot thickens. Now the pos-
sible intermodulation products include the
sums and differences of three frequencies,
in both fundamental and harmonic forms
(nrA +nB +nC,n=123...). Figure
1 shows only second-order harmonics (n
= 1, 2). For third- and higher-order har-
monics (n = 3), the combinations become
too complex to figure with paper and pen-
cil. One of the computer programs avail-
able for this purpose is recommended.

An example of such a computer-
generated report is shown in Table 1. It
lists possible intermodulation products
created in the low VHF TV band (54-
88MHz) by three FM stations at 88.5MHz,
90.7MHz and 91.7MHz. Harmonics to the
third order are considered.

From this investigation it is clear that
many possibilities exist for broadcasters to
create interference, given the proliferation
of frequencies used in a given communi-
ty or region. If you are designing a new
facility, you can prevent many headaches
and FCC/FAA violations by calculating all
of the potential intermodulation products
ahead of time, installing the proper filters,
and choosing the power and antenna
heights that will minimize potential inter-
ference problems.

Accurate prediction and effective correc-
tion measures also must take into account
all other radio and TV services. Expensive
test equipment (spectrum analyzers and
field-strength meters) and technical exper-
tise (often involving a professional consult-
ing engineer) will be required and, in
many cases, some expensive filters may
need to be installed. Nevertheless, the
most important factor in solving these
problems is patience. m
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MAKE YOUR BETACAM
ADIGITAL BETTER-CAM. =33

There's no need to
wait to add Digital Signal
Processing to your
Betacam SP VTR. Right
now, Panasonic, and only
Panasonic, offers a full line
of Digital Signal
Processing
cameras, from
the fuli-featured
AQ-20D to the
value-packed
WV-F700 and WV-F500, for
all professional VTRs,
including Betacam SP.

Panasonic's DSP
Cameras dock directly to
most Betacam SP decks, or
use a simple adaptor.

With Panasonic Digital
Signal Processing camera
set-up is easier, certain and
repeatable. DSP cameras
maintain strict uniformity in

RGB signals and ensure

that phase and frequency
characteristics remain
stable. They provide for
] 2-dimensional cross-color
% | filtering, variable enhance-
digital ments, high-chroma

aperture correction, accu-
rate one-touch gamma
adjustment and auto knee
circuitry.

Others ask you to wait
for digital, and then you'll
be up-to-date. But, for
Panasonic, then is now.

si0r-Systems Company was awarded two 1992 EMMY f
ok gy as imp'ementad in s ine of DSP cameras Belacs

Digial Sig m
For more information call: 1-800-528-8601 I anasonlc

(upon request enter code 07) T T A ——
One Panasonic Way, Secaucus, NJ 07094, Broadcast & Television Systems Company
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On Friday, Feb. 26, at 12:18 p.m., a ter-
rorist bomb exploded without warning,
killing six people and injuring more than
1.000. In minutes, the normally tranquil
city-sized World Trade Center (WTC) be-
calme a war zone.

As the 50.000 occupants struggled to
exit burning, smoke-filled staircases.
broadcasters watched helplessly as their
stations, one by one, went dark. The bat-
tle for survival had begun. Not all would
be successful.

‘The bomb exploded on the B2 subbase-
ment level beneath World Trade Center
tower No. 1 and the Vista Hotel in the un-
derground parking garage. (See Figure 1.)
Tower No. 1 houses most of the TV trans-
mitters in New York. the nation’s largest
market. These stations were soon to ex-
perience a broadcaster’'s worst nightmare
— being off the air without recourse. The
technicians who staff these sites were
about to endure the most traumatic ex-
perience of their lives. Before it ended.
many would wonder if they would live
through the ordeal.

The explosion

The explosion disintegrated the rented
truck used to transport the bomb. Al-
though many occupants of the WTC were
injured, the majority of injuries were re-
lated to smoke inhalation, and the patients
were soon released. This bombing has
been called the most destructive terrorist
attack ever in the United States.

The blast ripped out sections of three
structural slabs and their columns in the
basement levels under the WTC complex.
Basement levels Bl through B6 were
demolished, along with critical equipment
needed later by those stranded some 110
floors above.

Figure 1. The World Trade Center is home to
13 broadcast stations. Transmitters are located
on the 110th floor, and stations shure a com-
mon mast mounted on the roof. The bomb ex-
ploded on the B2 basement level. The auxiliary
power generators located on level B failed be-
cause of a lack of coolant and rising water
levels.
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“RocRy peaks, icy winds, Rnee-deep mud, earth tremors,
a rumbling voelcano, the dreaded Inca Curse

“We were in Ecuador’s remote Lsnganati
Mountains with the 60-person Discovery
11 Expedition. The group was composed
of archeologists, botanists, historians and
high-tech equipment operators. Qur goal
was to find the legendary treasure of
Atahualpa, estimated to contain 780 tons
of gold. My mates and [ formed a four
man, one woman videographic crew from
American Video Productions of Dania,
Florida. Our job was to record the
expedition for the tclevision
Jdocumentary, “Legends of Inca Gold”.
The story had already gained a worldwide

reputation as being a real life Indiana
Jones adventure, and as we were learning
quickly, that was not just hype.

The horrible weather was no
surprise. It was a total shock.
We gathered 1in Quito, Ecuador where
the weather is eternally spring-like. We
carried two lkegami HL-V55 Beta SP
cameras and thought that if the weather
in the mountains was the same as we were
experiencing m Quito, this assignment
would be a piece of cake.

We quickly learned that the South
American winter was two-faced.
Reaching Chury Ucto, a town at the edge
of the Llanganati Mountains, we were
told that the cold, drenching rain had
persisted -for the past six weeks and
showed no sign of letting up. Worse than
that, the cloud cover was <o heavy and
constant, the Ecaadoran Army
helicopters scheduled t fly us into the
mountains were srounded.!n effect, we
were on our own and if we wanted to go
ahead, we'd have to walk. That's exactly

This narrative was supplied re Tkegami by American Video Products. Photo credies: Mickael Mancusi nd W wde Kliprer.

.. . but our IRegamis Reep on rolling.”

—

what the expedition leader decided to do.

Qur cameras and gear were packed in
watertight, rubberized cases, but we were
concerned that the thick, persistent fog
would limit our ability to get good

pictures.

The “cave of gold” was
100 feet deep, with a water trap
and a nest of secret tunnels.

We stopped outside Chury Ucto to
explore what natives belicved to be a
secret Inca gold repository. At a depth of
100 feet, expedition members found
hand-chiscled tunncls, a water trap so




ingenious it would have ended the career
of Indiana Jones, and a wall of stones not
indigenous to the area. This led Discovery
I1 archeologists to believe this site had
been a hiding place for gold. In the dim,
artificial light carried with us, our
lkegamis passed their first major test. The

hyper-gain feature was especially useful in
helping us record this spectacular scene.

From the cave, we snaked our way
into the mountains. At 15,000 feet, icy
wind gusts threatened to fling us off
treacherous trails, sections of which were
knee-deep in mud. At night we were
awakened by the rumbling of nearby
Tungurhua, an active volcano. The
tremors shook the precarious ledge on
which we had pitched our tents. We were
getting all the adventure we had
bargained for, and then some.

The buried Inca temples
were right beneath our feet.
But so was the mud.
Standing above a canyon on our march
into the mountains, the expedition
director spotted the outlines of a buried
roadway leading to several symmetrically
arranged grassy mounds. Infra-red
scanners and magnetometer readings
indicated the presence of ruins beneath
the grassy mounds. Had we reached our
destination! This was the Maqui Valley
and it was decided to settle in and wait for
a change in the weather so preliminary
excavations could begin.

It was a long wait, four weeks to be
exact. Four weeks of constant driving
rain, accompanied by freezing
temperatures and thick fog. Digging out
around the mounds was useless as each
hole would quickly filt with muddy water
within minutes. Morale fell as supplies
dwindled. We were reduced to
breakfasting on two saltine crackers and a
mug of lukewarm tea.

Weather or not, our own video crew
was buoyed by the fact that our lkegamis
allowed us to do our job of recording the
grandeur, albeit dark and cloudy, of the
surrounding mountains and the

frustrations of the expedition.
If we were not to discover hidden gold, at
least we'd bring back an exciting story.

When snow came, leaving was
a choice of now or never.
Snow came and some of us began to believe
that Inca spirits were sending us a message

to get out and leave their secrets alone.

With food and medicines almost
gone, we walked out of the Llanganati
Mountains as we had walked in, only this
time battling sickness, hunger, exhaustion
and snow drifts. The search for Inca Gold
would be continued another time.

Had we failed? Obviously, the
archeological team would have liked to
achieve what they had set out to do, but
they would be back. As for our crew, we
were thankful that our Ikegami HL-V55
cameras were able to withstand adverse
conditions and adjust to dampness,
darkness and below freezing temperatures.
Lightweight and compact, they gave us

the capability to carry them anywhere to
get some of the most spectacular shots
any television audience will ever see. For
us, gold or no gold, it was ‘mission
accomplished’ .

When you’re going for the gold,
no camera travels as well.

HL-V55 Camera Recorder

2/3" 3 Chip FIT CCD, Betacam SP® VTR

Res: 700 TVL
Sens: 8.0, 2000 Lux; SNR 62dB

Continuously Variable Speed Extended Shutter

lkeg

The p‘zo;e«z

400,000 Pixels
Hyper Gain: +30dB
Triax Available
List Price: $50,000

Price and specifications subject to change without rotice.

ami
slonals Choice

Tkegami Electronics (U.S.A.), Inc. 37 Brook Avenue, Maywood, NJ 07607
East Coast: (201) 368-9171 e West Coast: (310) 534-0050 ® Southeast: (305) 735-2203
Southwest: (214) 869-2363 ® Midwest: (708) 834-9774
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Shortly after the blast. smoke was
sucked up the elevator shafts and through-
out the building by the difference in wind
pressure between the top and bottom of
the building. As more than 130 fire en-
gines converged on the scene. the normal-
ly busy streets in front of the WTC looked
more like a war zone than a financial and
business center.

Zero hour

A WPIXTV technician was returning
from a lunch run for Chinese food when
the blast occurred. As he strolled past the
bank of 10 escalators leading down to the
subway trains, the bomb exploded. Feel-
ing the blast shock wave, he recoiled as
a wave of dusty gray smoke began drift-
ing upward from the escalator passage. To
his amazement, the escalators stopped,
then began running backward down into
the smoke. As panic spread. people in the
lower subway level attempted to return to
the ground floor by running up the down-
ward moving stairs. Their urgency to es-
cape increased as the 2-story ceiling be-
gan filling with acrid smoke.

The technician found a phone and
quickly called the 110th floor transmitter
to report that something had happened.
but he wasn't exactly sure what it was. It
didn't look like he was going to be able
to return to the transmitter any time soon.
The hungry tech waiting for his lunch
asked, “Does this mean | don't get my egy
roll?” His sense of humor would help him
endure the next 16 hours.

The nation’s No. 1
TV market goes dark
Soon after the initial blast, stations be-
gan going dark. At the time of the explo-
sion, circuit breakers on five of the eight

Basement levels Bl
through B6 were
demolished, along
with critical
equipment needed
later by those
stranded some 110
floors above.

high-voltage feeder lines tripped off when
the cement slabs from the subbasement
levels Bl. B2 and B3 crashed down on the
power distribution equipment located in
the central refrigeration plant on level B5.

‘The generators started automatically
when the AC power failed. This allowed
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The Warld Frade Center twin towers were sur-
rounded by local, state and federal authorities
as they attempted to control panicked workers
and crowds of onlookers. (Courtesy of AP)

WNBCTV to immediately return to the air.
However, after approximately 20 minutes,
the generators overheated and shut down.
The engine coolant pipes connected to the

The urgency to escape
increased as the 2-
stery ceiling began

filling with acrid
smoke.

external heat exchanger were ruptured in
the expiosion and could no longer carry
the engine coolant. Also, water from
above the basement floars and refrigerant
systern drained downward, flooding the B6
level where the generators were located.
The remaining stations at WTC soon
slipped back into darkness.

By 1:30 p.m. all of the transmitter sites
on the WTC were without power. The fire
department requested that Consolidated
Edison. the commercial power supplier.
discontinue service to the entire building.
It was feared that rescue workers and
trapped victims might be electrocuted.

At this point, New York had only one
VHF and one UHF station on the air. The
VHF station was now operating from its
Empire State Building backup facility, and
the UHF station that normally broadcasts
from the same site was on the air. These
stations were alone in their ability to re-
main on the air to serve the millions in

the city and surrounding areas desperately
seeking information about events and
loved ones.

Downtown Manhattan was in bedlam.
with hundreds of emergency vehicles and
ENG trucks vying to get close to ground
zero. Unfortunately. the loss of power at
the WIC transmitter and ENG sites meant
that most stations had no way to report
this major story to their viewers. even if
they could be on the air.

FM stations remain on the air

The FM stations in New York fared
somewhat better than the TV broad-
casters. Most FM stations that were initially
located on the Empire State Building
chose to keep their main sites even when
the WTC became available. These stations
remained unaffected.

Of those that had moved to the WTC,
one FM station. WPAT. switched to its old
transmitter and antenna at the AM site to
return to the air. The other stations scram-
bled to get a signal on the air as best they
could. WQCD used a 100W exciter, with
a makeshift antenna hung out of a win-
dow on the parapet of the Empire State
Building, and a PCM STL link on 7GHz to
return to air a few hours after the ex-
plosion.

Terror reigns on the 110th floor

Although it was a terrifying experience
for most. at first some technicians on duty
at the WTC remained unconcerned. After
all. just a year ago there had been a fire
20 floors below. At that time, three floors
were evacuated, and only one fireman was
treated for smoke inhalation. That serious
event had caused them few problems.
Surely this incident couldn’t be any worse
— or could it?

Water from above the
basement floors and
refrigerant system
drained downward,
flooding the B6 level
where the generators
were located. The
remaining stations at
WTC soon slipped
back into darkness.

What the transmitter technicians didn't
realize was that they were trapped on the
110th floor. There was no easy way down,
because the elevators were stopped. The
only other choice was to walk down 110
stories of enclosed, dark and smoke-filled
fire escapes.
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As the full extent of their situation be-
gan to sink in, many of the technicians felt
panic rising in their throats. For those not
there, it is impossible to understand the
sheer terror of being trapped in the dark
on the top floor of a burning, smoke-filled
skyscraper. Thankfully, most of the tele-
phone service remained uninterrupted.
This allowed those on duty to call their
families. Some feared that they might
never get out alive.

Staff from those stations operating by re-

mote control tried unsuccessfully to gain
access to their sites on the 110th floor.
Safety workers were trained and under or-
ders to get people out, not in. The trapped
technicians had to decide whether to sit
tight or walk down 110 floors to the
ground.

Some on the 110th floor joined togeth-
er to force the fire escape stair doors open.
These doors are normally electrically
latched and controlled by the Operation’s
Desk on level Bl. What the technicians

The
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Why buy a new
transmitter when
you can upgrade your

present one at a fraction of the cost?

ith simulcast HDTV and its associated costs

on the horizon, many television stations are

looking for ways to “stretch the budget." So there's no
better time to turn to the Exciter Plus System™ for

VHF from iTS. In addition to [TS' more than 10 years

experience and over 200 exciter/driver system

installations, you get these important system features:

B State-of-the-art exciter-modulator using low-level
IF modulation.

B High gain, solid state amplifiers for drive levels
up to 1600 watts!

B System configurations available for many
transmitters—low and high band, parallel and single
ended configurations, precise frequency control
and much more.

So don't buy a new transmitter when you can give
new life to your present one. Call ITS today to
learn how to upgrade your transmitter with the
Exciter Plus System™ for VHF!

information
transmission
systems

CORPORATION

& Modulator
Stages

375 Valley Brook Road
McMurray, PA 15317 USA
(412) 941-1500

FAX (412) 941-4603

Officials examined the wreckage of a car in the
underground parking garage after the explo-
sion that killed five and injured approximately
300 others. (Courtesy of AP)

didn’t know was that the operations cen-
ter was in shambles after taking a major
blow from the terrorist bomb. Even worse,
no one was alive on Bl to help them open
the doors or tell them of their situation.

Even seemingly minor aids, such as
emergency evacuation announcements,
couldn't be made by the WC officials. The
tower's public address system relies on
power amplifiers that are capable of
9.800W of audio. Unfortunately, the sys-
temn also depended on the same genera-
tors that the broadcasters did — power
that was unavailable. There was no one
able to give them the information they
needed.

It is difficult to understand the dilemma
posed for those in the tower’s transmitter
rooms. The 110th floor has no windows.
Thus, it wasn't possible to see the outside
and to know exactly what was happening
below. As smoke filled the hallways be-
tween transmitter sites, it became impos-
sible to see even the walls of the hallway
through the transmitter room door’s secu-
rity peephole. Looking through the peep-
hole showed an empty hallway rapidly fill-
ing with smoke.

Walking into darkness
As pandemonium reigned below, the
tower's work force of 50,000, seeking es-
cape from the smoke, poured into the dark
stairwells. With every descending floor,
the crowding became worse and the
smoke thicker.

The crater from the terrorist bomb caused ex-
tensive damage to several floors in the under-
ground parking garage. (Courtesy of AP)
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USA NETWORKS (FALL 1993)

THE PRESENT:
COMPLETE REGIONAL
CABLE NEWS CHANNEL
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WHEN EVERY DOLLAR COUNTS,
NOTHING BEATS OUR EXPERIENCE!

In times like these, when you can’t afford to take chances, Through it all, we have remained independent—not tied
it's nice to know there is a company you can trust to do the by ownership, affiliation or special contract to any one
job right. manufacturer. Accordingly, the equipment we recommend

The company is A.F. Associates—and we're celebrating for your project is based solely on its suitability to the job
our 25th Anniversary in the business! athand.

For a quarter of a century we have been leading the way in If your company is considering building a new technical

the design and fabrication of television systems of every size facility, or simply planning to upgrade an existing one, talk
and format for cable operators and networks, broad- to us. We can offer everyfgirng from a one-camera
cast stations, corporate facilities, and production and studio to the last word in'a nefwork control center. ..

ost-production studios. Our clients appreciate the from engineering services to a complete turn-key
act that we know how fo cut through the red tape, operation. In any case, we'll do a great job that
avoid mistakes, and deliver on-budget and ondimel will keep your bottom line looking great, too!

A.F.ASSOCIATES INC.

ADVANCED SYSTEMS AND PRODUCTS FOR THE VIDEO INDUSTRY
100 STONEHURST COURT, NORTHVALE NJ 07647 (201) 767-1200

IN THE WEST: (619) 536-2925
A VIDEO SERVICES CORPORATION COMPANY
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The observation deck of the World Trade Center tower No. 2, shown in the background, allows

visitors to view the New York skyline. A group of school children were trapped on that roof at
the time of the bombing. They were later escorted down without injury.

Although the smoke was from a fire
more than 100 floors below, some chose
to leave as soon as the doors to the fire
stairs were forced open.

One of the technicians chose to walk
down carrying an oxygen unit. After ai-
most two hours, he reached the ground
floor. He reported it took another three
days for the soreness in his legs to wear
off. Although the technician never used
the oxygen unit, he loaned it to an aged
diner coming from the Windows of the
World restaurant on the 107th floor. The
grateful man called the following week
from his hospital bed to thank the techni-
cian for helping save his life.

The dimming lights of hope
Fach transmitter room has battery-
powered emergency lighting. However.
the emergency hallway and stairwell light-
ing needed auxiliary power from the

By 1:.30 p.m., all of
the transmitter sites
on the WTC were
without power.

generators located on level B6. As previ-
ously noted, the generators were unavail-
able because their cooling systems shut
down and water was filling the basement
level.

After the AC power failed, the seconds
ticked by slowly. Then, one by one, the
batteries for the UPS supplies for com-
puters and other low-power equipment
ran out. As darkness closed in, the fear
of what might happen next began to creep
into the souls of those remaining on duty.
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Some transmitter rooms had Scott Air-
Paks filled with compressed air for emer-
gency use during a discharge of Halon by
fire-prevention systems. These proved in-
valuable during the disaster. Technicians
had access to breathable air — enough for
approximately an hour of protection from
the acrid smoke from below.

Using water-soaked rags and napkins,
technicians sealed cracks around the

At this point, New
York had only one
VHF and one UHF
station on the air.

doors against the encroaching smoke. Be-
cause access to the roof is controlled by
the Operation’s Desk, there was no way
to get fresh air from the roof into the trans-
mitter rooms.

Finally, after several hours, firemen
broke down the roof access door, allow-
ing an inrush of fresh air and access to the
roof by the trapped personnel. Hope for
a tomorrow was carried on the winds of
the clean air from the WTC roof.

Trying to get the word out

Once access to the roof was obtained
from inside, emergency rescue personnel
lowered themselves from a helicopter and
felled a 2-way antenna and a high-power
floodlight. The helicopter landed, and offi-
cials began making provisions to evacu-
ate some of the transmitter personnel. A
pregnant technician was removed from
the roof soon after the first rescue helicop-
ter landed. Others followed later.

Most of the technicians remained on the
110th floor to help return their stations to
the air as soon as possible. They also were
able to help police and emergency person-
nel by using transmitter sites as temporary
command posts.

As night fell, the building remained
black and was no longer visible on the
Manhattan skyline. Broadcast technicians,
always mindful of the need for public safe-
ty, notified the FAA that the tower lights
were out. As night wore on, the power was
slowly restored from the ground up, reach-
ing higher and higher up the darkened
monolith.

Later, groups of replacement transmit-
ter operators slowly began working their
way up to the transmitter sites under the
direction of fire crews and safety person-
nel. As relief transmitter operators made
their way up to the top floor, the battle-
scarred technicians began returning home
to their families and a weekend of well-
earned rest. Many of these devoted tech-
nicians returned the next day.

Most stations located in the WTC were
able to return to the air by around 11:30
Friday night — alittle more than 11 hours
after the blast.

Transmitters are fired up
The process of getting a transmitter
back on the air after any type of smoke
or fire condition can be a nightmare. In
tribute to system design and transmitter
maintenance, the process proved to be
relatively easy.
One station had recently installed a new
solid-state transmitter. It was on when
Continued on page 94

The roof of the World Trade Center provides the
base of the multistation mast. The mast is lo-
cated just above the 110th floor, which houses
the transmitters for TV and I'M stations.
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Outperformed,
Outclassed,
Outsold,
Outdistanced
And
Outlived
Every Mixer
That Ever Hit
TheRoad.

Nothing compares to the Shure M267 Mixer. Nothing even comes close.
The M267 is the most rugged, reliable, remote mixer ever made.
And it has a road record to prove it. In fact, there’s only one word to describe it:
Outstanding.
Call 1-800-25-SHURE. The Sound Of The Professionals®..Worldwide.

SHURE
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By Mike Starling

The Bottom Line

Neuw digital technologies al-
low great flexibility in man-
agement and storage of a
wide variety of information.
Nowhere is this more impor-
tant than in broadcast news
and talk radio operations.

Yet, little specific development
has come to pass in this area.
The author of this month’s ra-
dio revitalization feature con-
siders the obstacles and the
current technology from a po-
sition of experience. Merging
of audio, text and other data
in a single, simple and fast
system seems to be the key to
succesful implementation. $

—Starling is director of technical operations for Natcnal Public
Radio, Washington, DC.

Photos courtesy of Basys.
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Despite the availability of more than 100
tapeless recording and editing systems on
the world market, the digital audio work-
station revolution is still in its infancy. To
date, the developers of these new tools
have focused primarily on the glamour
segments of the audio industry, such as
multitrack production and archival resto-
ration. Topics, such as PQ subcode gener-
ation, relative scaling, and ripple edits are
mainstays for the serious workstation
recordists.

Meanwhile, workstations limited to max-
iinizing the efficiency of routine cut-and-
paste operations have been lost in the
seramble for increasingly sophisticated
functions in the multitrack waveform edit-
ing environment. In today's high-tech con-
text, where would a mere cut-and-paste
desktop digital workstation be useful? The
news/talk environment is the answer.

Workstations’ basic appeal

Currently, DAWs are the mastering
mecium of choice for intensively pro-
duced broadcast audio. Yet, DAWSs' advan-
tages of non-destructive editing, random
access, and lower costs are now becom-
ing generically applicable to much broad-
er uses than this rarefied environment.

Regarding lower costs, monetary sav-
ings may seem like an oxymoron with
purchase prices reaching five and even six
figures. Nevertheless, particularly for larg-
er installations, significant operating sav-
ings are inherent in the decreased reliance
on consumables and lower heat, power,
mairtenance and space costs compared
with conventional equipment. There is
a correspondingly increased cost-effect-
iveness of operators’ labor, but it is less
easily quantified.

In terms of random access, a host of
devices have recently appeared within the
radio industry whose primary attributes
are ease of random access and time-
domain manipulation. Digital storage and

Newsroom
production
systems

Specialized digital workstations are making
their way into news/talk.

retrieval devices with custom software in-
terfaces have been used for several years
and are becoming more popular. Many
broadcast facilities have streamlined oper-
ations with computer-based audio con-
trollers. Data-reduction (compression)
techniques of 4:1 or greater are often used
in these systems. The raging controversy
over these algorithms is beyond the
scope of this article (and often beyond most
listeners’ awareness, because of the fideli-
ty limits of typical analog radio air chains).

In today’s high-tech
context, where would
a mere cut-and-paste

desktop digital
workstation be useful?
The news/talk
environment is the
answer.

These systems are attractive for a num-
ber of reasons, whether used on the air
or for production support. Anyone who
has done a tour of duty in traffic and oper-
ations support will testify that people are
poorly suited to perform repetitive, spo-
radically timed events with precision. Eve-
ry day, in every state of the nation, there
are missed feeds because of misloaded or
unloaded tape, improperly set timers and
misdialed sources.

On the other hand, these digital storage
and retrieval devices can be as faithful as
their software is friendly. Need channel 5
recorded at 4:50 p.m. and played back
promptly at 7:30 a.m. tomorrow? Need the
local cutaway to be filled by a 30-second
PSA rather than the scheduled commer-




cial that expired yesterday? These devices
are welcomed for their reliability and their
decreased consumption of staff time on
ministerial chores.

Currently, DAWs are
the mastering medium
of choice for
intensively produced
broadcast audio.

Finally, non-destructive editing provides
the ability to re-define the aural mix as
subtly or as drastically as desired without
cumulative time penalties. This is the most
obvious benefit to anyone who owns or
has thought about the purchase of a digi-
tal audio workstation. Reassembling the
original mix elements from scratch has
been replaced with opening a file and
manipulating track variables as desired.
Anyone who has ever used tie-lines to
master down the hall to capture a good
take out of a dozen attempts on a 5-
machine mix will appreciate this momen-
tous advance.

Applying DAWs to news/talk

News/talk formats are simultaneously
among the most successful of radio for-
mats and the most labor-intensive. In this
industry, personnel costs always represent
the lion’s share of facility budgets, mak-
ing news/talk also the most costly format
to produce.

Another trait of news/talk is the com-
petitiveness of the enterprise. With a myri-
ad of local TV news, cable outlets and
satellite-based news/talk programs com-
peting for audience, successful services
need to be nearly instantaneous in their
response to news events, yet comprehen-
sive and concise. This blur in source loy-
alty and appetite for quality places much
pressure on such a resource-intensive for-
mat within a consolidating industry.

The primary needs for news/talk for-
mats are plentiful storage, easy manipu-
lation, and flexible management of an ex-
tensive and constantly changing number
of audio segments. Time is often the
greatest obstacle.

Given this context, three approaches
have emerged among the specialized dig-
ital products aimed at burgeoning news
and talk-radio markets.

Virtually stand-alone, minimally net-
worked digital editors are especially cost-
effective and quite useful. These can range
from editing on digital cart machines with
a variety of removable media to low-end
desktop DAW systems.

A second approach gaining interest at

The Industry Standards have Changed.

“'l_‘in;, 3o

Now they're
also available in BIACK.

A lot of microphones have come and gone, but
the Electro-Voice 635A and RES0 have remained

a constant. Until now.

Don’t panic! The 635A and RES50 are still designed
specifically to meet the challenging, “real-world” rigors
of broadcasting on location. The only change is that
both are now available in black, as well as their original
fawn-beige color. Everything else is exactly the same.

Debuting more than two decades ago, field and ENG crews

quickly adopted the 635A and RES0 as indust-y standards,
instantly recognizing their trendsetting shape and design,

unmatched reliability and clean sound. And they continue 1o

set the industry standard like no other microphones!
I ®

Electro-Voice, Inc.,a MARK IV company, 600 Cecil St., Buchanam. MI49107 6166956831 800-234-6831  In Canada: Gd3-382-2141

When there is only one chance to get it right,
the 635A and RE50 remain #he choice — in black

or beige — no matter the conditions.
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the network level involves multi-user ac-
cess to centrally stored audio, including
basic integration with text services (such
as newswires and newsroom management
software). This approach also can offer
“windowing” to on-line research services
for the serious news/talk users. Systems of
this type are currently on-line at several
leading news operations around the globe.

Finally, a new generation of integrated
Information Resource Managers is under
development. This approach promises a
new paradigm in news/talk program pro-
duction: full integration of sound, text and
even video clips with instant access to in-
formation databases in-house or on-line.

The future of digital
news/talk radio

Some broadcast organizations are begin-
ning to view the digital storage and re-
trieval environment as an information
management enterprise. Under this ap-
proach, a one is a one, a zero is a zero,
and whether the file is sound, still photo,
graphics, video or text is merely a matter
of software pointers.

The staff of a network news or talk show
operation will produce and use hundreds
of information files each day in each of
these media. All of this information is es-

TRANSCOMMUNICATIONS 1

NATIONAL TRANSCOMMUNICATIONS LIMITED : CRAWLEY COURT - WINCHESTER - HAMPSHIRE * SO21 2QA < UNITED KINGDOM

A digital news radio production system in use
at the Australian Broadcast Corporation.

sential for the comprehensiveness of re-
search to support a listenable and jour-
nalistically proper program.

With topics often lying dormant in the
press until a breaking event returns the
subject to center stage, a news operation’s
offices may be incapable of storing all of
the research required by each story. This
results in an extraordinary amount of re-
research. Thus, the need for a central stor-
age unit that can house text, facsimile, au-
dio and even video clips is apparent.

Database management will link data
files on stringers, guests, time zone avail-
abilities, closest uplinks, experts and even
“will not appear with guest X" files as side-

bars to each of the hundreds of topics cov-
ered every year by a news organization.

Storage for this purely supportive data
will require aggressive compression tech-
niques. Even then, this approach will still
require lots of hard drive capacity and pos-
sibly the use of a multiple optical drive sys-
tem for access to both pre-recorded and
locally produced archives. An intensive
software development effort also will be
imperative. Efforts are under way to
demonstrate the viability of this concept.

As with the computer revolution, each
new development brings new users into
the market, which stimulates further hard-
ware and software improvements. Even to-
day’s relative flint-ax variety of digital
workstations are making rapid inroads
into newsrooms and talk-show studios
throughout the world, quickly demonstrat-
ing their value.

w For more information on digital
newsroom production systems, circle
Reader Service Number 307. ]
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(44 he thing is just impossible to
screw up! The DM-80’ non-
destructive editing is the only way to
g0, and revisions are extremely easy
and very quick!”
—David Esch, Director of

Commercial Production
WPNT Chicago

((We looked at DAWs for a
year—no other product
could even come close to the
DM-80% price/performance ratio.’

4

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

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

Program Director
KSJJ/KPRB Redmond, OR

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

¢ I’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 Director
WVXU Cincinnati

¢ 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 Plaite, NE

¢¢"T"he DM-80 does more than
DAWs 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 Engineer
WKHK Richmond, VA

(44 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

¢ 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's editing is much
more precise than the other
DAW we own. We also like the con-
vienent EQ settings right on the
fader unit.”
—Rob Thomas,

Chief Engineer
WKRZ, Pittston, PA

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’

Pro AudioVideo
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By Curtis Chan

The Bottom Line_

Digital video effects (DVE)
systems are no longer limited
to megabucks facilities. Even
the smallest station or pro-
duction facility can afford one
of today'’s systems. Recent
advances in digital technolo-
gy have resulted in more
powerful, smaller and less-
expensive DVE systems than
ever before. Learn how to
select the right DVE for your
facility. It may be the margin
you need to be number one.

Chan is the principal of Chan & Associates. a marketing con-
sulting service for audio, broadcast and post-production.

Fuilerton, CA.

Author's note: Thanks to Ajay Chopra. chairman of Pinna-
cle Systems Inc., Stuart English, lan Nicolt and Sheila Stefa-

ni of Abekas for therr contributions ta this article.
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Inside digital
video effects

systems

Today’s DVEs are more powerful than ever.

Are your station production personnel
having a difficult time trying to create an
image with your logo? Are your pre-show
bumpers lacking in pizzazz? Does your
news look drab compared to the compe-
tition's? Perhaps you are an independent
producer looking for a competitive edge.
One solution may be a digital video effects
(DVE) generator. This article looks inside
DVEs and establishes some criteria as to
what to look for when it's time to make
a purchase.

What is a DVE?

A DVE is a device that generates and
combines many different visual elements
into a single complex image. Early units
were hardware oriented with simple filter-
ing and address generation circuitry. To-
day's systems combine powerful process-
ing power with complex algorithms and
intelligent user-interfaces to give un-
precedented control and flexibility.

Once, dazzling high-quality video effects
could only be achieved by using high-end
DVEs. Today, these have given way to
lower-priced, high-performance, mul-
tifunction integrated systems. Some high-
end 4:2:2:4 DVE systems still cost more
than $200.000, rewarding the user with
higher-performance throughput, sophisti-
cated user interfaces, multiple channels
and many effects options. On the other
hand. many DVEs cost less than $100.000
and have much to offer.

DVE applications
For stations, a DVE allows dazzling lo-

gos and effects to be produced in-house,
eliminating the need to farm-out the work.
For high-end production houses, DVEs
continue to complement the high caliber
of in-house creative talent and their abili-
ty to create effects. For the independent
producer, a DVE can help develop a com-
petitive look that could win the first of
many contracts. A budget DVE will prob-
ably pay for itself after the first commis-
sioned production. Whatever the applica-
tion, you will probably find a DVE within
your price range.

A myriad of applications exist for DVEs.
For each application, there is a DVE that
fits the situation. In off-line applications,
a DVE is considered a tool to be used as
part of a project, such as building a morph-
ing effect. In on-line, the DVE’s main ob-
jectives are immediacy, operator feedback
and real time operation. Whatever you are
looking for, manufacturers are converging
upon one basic objective: introducing
sophisticated digital effects systems and
promoting creativity by reducing operat-
ing costs and complexity.

The basics

DVEs come in many flavors. Although
any DVE will perform a variety of effects,
each system has different attributes that
make it unique to justify its cost. These
areas center on the ability to perform real
time effects, output video signal quality,
flexible features, user-interface, 1/0, 2-D/3-
D capability, and options. Also consider
reliability, serviceability and mean time to
obsolescence when making a selection.



DIGITAL AUDIO
PATCHING

RS-422
PATCHING

I

DIGITAL VIDEO
PATCHING

Y

Three-Way Access To The Digital World.

Whether it’s digital audio, digital video or
machine control between VTRs and edit
controllers, ADC’s digital patch panels provide

for the access, monitor and test of digital ,
circuits throughout your studio
or station.
= gy

-

Digital Video Panels

All ADC coax video jack panels
are designed for composite analog,
HDTV and serial digital video
circuits, including D1, D2 and D3.

Digital Audio Panels

ADC’s fully-normalled digital jackfields patch
AES/EBU signals up to 100 meters. High-speed,
data-grade cabling assures error-free transfer of
the digital signal. The patented QCP split

cylinder contact ensures gas-tight connections
that can be reconfigured up to 200 times.

Machine Control Panels

ADC Patch By Exception bays allow
you to cost-effectively increase
the number of ports available
for your edit controllers and
handle data applications up to

20 Mb/s, including 10 Mb/s

—‘—/—- el | Ethernet, T1 and ISDN.

For more information on ensuring
the quality of your digital signal with ADC’s full
line of digital patching products, circle the read-

er service number
bel 1 t . .
e e WIelecummumnalmns
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A DVE inits most basic form writes data
into the store (memory) using clocks and
addresses derived on the input side. (See
I'igure 1.} The pictures are then read out
of the store wilh similar clocks and ad-
dresses produced on the output side. In a
1:2:2-based system where the luminance
sampling clock is 13.5MHz. a sample is
written into the store every 7-Ins. Digital
picture processing is like solving a cross-
word puzzle: The more information you
have. the easier it is to guess what is miss-
ing. o this end. some high-end systems

employ a technique called upsampling.

Upsampling employs an interpolation
technique to predict what the information
should be between the existing 13.5MHz
data samples. This results in writing data
into the store every 37ns. effectively dou-
bling the sampling rate. Similarly, if the
key and chrominance signals in a 4:2:2:4-
hased system are upsampled, this resuits
in an effective 8:1:1:8 system as used by
some high-end DVEs. The ability to up-
sample is one of the areas that distinguish-
es high-end DVEs from their low-end

cousins.

Frame and field
motion interpolation

Once information is stored. we need to
look at what happens when the image is
moved. Consider two fields of stored data
where a picture is moved slightly. with no
change in picture size. lo accurately pre-
dict what has happened. you must create
data between the stored samples by inter-
polation. Averaging the previous and cur-
rent field data might bring acceptable

results, until the difference between this
data and the previous field is considered.
‘lo be more accurate, the motion compo-
nent of the data sample in question must
be examined.

TIMING AND TIMING AND e T
WRITE READ READ For example, consider a situation where
ADDRESS CLOCK ADDRESS a set of propeller blades rotate 15° every
GENERATOR GENERATOR field. Using the averaging method. de-

pending upon which field is used will re-
sult in a different position for the propel-
ler blades. The effect would be a flickering
of the blades between the two fields.
Therefore. interpolation across field lines |
is necessary where there is motion. Inter-
polation across frame lines is valid only
when little or no motion occurs. Because
of this. most high-end systems allow the
operator to select between field and frame

REFERENCE

Figure 1. A hasic DVE consists of a timing and write address generator for the input side. This
wenerator wriles data into the store (memory). A similar tinuing and read address generator, locked
o reference, reads data from the store and sends it to the outpul.

Send Out A Strong
Signal In Your

Clark listens to its customers and designs its complete
line of audio/video cable occordin{y. Now you can
es

Next Direct Mail
Promotion

listen to Clark's new 700 Series sna
that are designed, as usual,
with the customer in mind.
Why not give
Clark a listen?

Rely onthe subscriber list from Broadcast Engineering l
to reach over 35.000 qualified industry professionals
with buying power! They want to know about your
products and services... their more than 75.000 annual
requests for product information prove it!

Choose the most active buyers in the broadcast

Cables available

y engineering industry for your next direct mail campaign.
L ::rlr:’]’i’r?;'eg“'g You can be sure we have no equal when it comes to
your specs. reaching the real decision-makers.
.
For more information. contact:
LARK NS Greg Hembre
List Sales Representative
1-800-CABLE-IT! P.0. Box 12901
1801 Holste Road ® Northbrook, IL 60062 Overland Park. KS 66282-2901
Call 913-967-1872 & INTERTEC
FAX 913-967-1897 st Rental Service

Listen to Clark!

We’re making a name for you.
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WHY PAY THE EARTH WHEN
YOU ARE SHOOTING

FOR THE STARS?

The new version of Videopaint by EVS is an
integrated graphics design system. The
modular construction of Videopaint allows you
to add power and function according to your
post-production and budgetary requirements.

The toundation module for Videopaint includes a full-
# function painting system and a RAM recorder. You can
add to this foundation according to your own post-
production needs.

C hoose the SHOW modvle for high quality presentation
graphics. Choose the ZAP module data for
communication with other computer graphics workstations.

C hoose the VIDEO SILICON RECORDER {VSR) module to
use the RAM recorder under the control of your video
editing system. Add RAM incremently to the system fo
increase the frame storage capacity to a full 32 seconds.

Non-linear Editing of still pictures

Pre'sentction graphics can be quickly and easily
produced; e.g. to make a weather forecast program.
Conventional digital video effects can be combined with
still picture sequences with no rendering required. So
animation sequences can be made in a matter of second:s.

Communication with other workstations

ZAP allows you to easily transfer digital video
sequences between Videopaint and other computer
based workstations.

Using Ethernet technology workstations can ke
networked via appropriate gateways. In a typical
application you may produce pictures on a dedicated 3D
workstation and then transfer them to Videopaint for
retouching and animation.
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RAM recorder in your edit suite

By choosing a VSR module you are able to benefit from
your Videopaint RAM recorder in your edit suite. Your
editor can take command of the RAM recorder using an RS
422 interface - Sony protocol, giving you an additional
digital recorder.

32 seconds of real time storage

The foundation module of Videopaint has 6.4 seconds of
real time storage. Each RAM extension module adds
6.4 seconds. Four extension modules can be added giving
a total of 32 seconds. This capacity adds functionality. For
example you can have direct access to a complete 30
second commercial rather than limited access to segments.

Other features indude:

Full digital 4:2:2 system

Multi layer DVE animation

Switchable formats, 16:9 or 4:3

Push and mix between two live sequences
User programmable macro functions

Four frame buffers

Call EVS now or post the coupon.
EVS BROADCAST EQUIPMENT Rue Courtois 22, B400O Liége Belgium.

Please send me details on the new version of Videopaint.
Name

Address

Company

EVS BROADCAST EQUIPMENT Rue Courtois 22, B400O Liége Belgium.
Telephone: 32/41/22 00 70 Fax: 32/41/22 22 98

BROADCAST v EQUIPMENT

.....................



Scene from Bov George Crving Gume video, -
fects were created using high-end digital video
effects. (Photo courtesy of Quantel and
Lditel LA)

interpolation. In contrast. low-end systems
often employ field stores. motion detection
on blocks of pixels (rather than individu-
al pixels) and output every other field. De-
pending on image motion. this may result
in motion judder of the image. Although
the output video quality may meet RS-
170A specs. the lack of smoothness and
jaggies are a dead giveaway.

Adaptive frame-based selection

Another characteristic found in higher-
end systems is the ability to perform adup-
tive motion detection on each pixel respec-
tive of luminance. chrominance and key
data. The intelligence decides to what de-
aree either field. frame interpolation or a
mix of the two is appropriate for each
point in the picture. Looking at the mo-
tion path of each pixel requires an enor-
mous amount of horsepower. Lower-
priced systems may forego this by look-
ing at blocks of pixels at any given time,
thereby sacrificing video quality.

This adaptive technique is useful in a
noisy image where some interpolators
mav be triggered to change to either ticld
or frame operation. On some high-cnd sys-
tems. this field/frame adaptive selection
is available separately on the video and
key channels so that a static kev signal
could be held in frame mode while the
video is set to adaptive.

Digital filters in DVEs

Another attribute that distinguishes
DVEs is the sophistication of the filtering
methods used. Digital filters are used to
transfer or map digital input signals into
digital outputs. These digital signals rep-
resent discrete time processes. which
usually arise as a result of sampling ana-
log signals. Today's filters are programma-
ble and vary the weighting factor accord-
ing to the amount of size reduction being
done at the time. There are two ways to
maximize filter response. One is at the
read or output side of the DVE. For a
desired data point. data is read out from
several different memory locations on ei-
ther side of the required data point. The
weighted average of all the points involved
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Screen shot of computer-based DVE. including
menus and the effect. (Photo courtesy of CoSA.)

requires access to as many separate points
as there are filter stages. For a post-store
filter. the memory must be subdivided into
a corresponding number of correctly ad-
dressed sections.

The second way is to write a pre-filtered
image into the store. depending on the
conditions required at the output. Increas-
ing the number of selectable filter char-
acteristics means less compromise in the
filtering of the video. This results in
smoother image transitions. Noise in
lower-priced systems may be sufficient to
mask any switching between different fil-
ter characteristics. However. in digital sys-
tems where noise may not be a factor. fil-
ter characteristics should be as large as
possible to minimize any visible filter
switching.

Pre-store filter parameters are determ-
ined by the particular transform being ap-
plied as the video is input into the main
store. T'his technique yields a greater num-
ber of discrete cut-off points and a sharp-
er rolloff slope. In effect. a near-correct
filtered image can be written into the main
framestore, which would result in
smoother transitions when performing ef-
fects. The processing speed needed to per-
form operations on predicting pixel mo-
tion paths and filtering comes close to
mini-supercomputers operating in the
gigaflop range. Again. lower-priced sys-
tems may compromise on some of these
areas. The result should be good but not
pristine-quality video.

DVEs from A to Z

High-end systems boast a plethora of
features. Users who can afford the price
of adinission are rewarded with a system
that can perform a dazzling array of
sophisticated effects in real time with
hroadeast-quality output. For non-real
time svstems. 3-D modeling and anima-
tion. quality and sophistication are essen-
tiallv independent of the speed and cost
of the processor. However. the goal for
many companies today is to find new so-
lutions to the problem of inexpensively
producing sophisticated real time effects.
Although there are some compromises in

the lower range systems. the performance
features offered are alluring to all but the
most devout high-end DVE users.

Low-cost, high-performance
alternatives

Many companies offer low-cost. high-
performance alternatives to the high-end
systems. Probably the most common per-
formance factors compromised are in the
areas of 1) output video quality while per-
forming complex effects. such as page
turns. swoops. pushes and warps: 2) ren-
dering time when performing 2-D/3-D
work; or 3) the sophistication of the user
interface when setting up effects.

Indeed. many low-cost systems are
based on an add-on kit of plug-in cards
and software for a Mac. IBM-PC or Ami-
ga. Depending upon whether the vendor’s
card performs most of the number crunch-
ing or relies on the host computer deter-
mines. to some extent, the processing
time. The output signal quality from these
systems is typically quite good for indus-
trial video or low-end broadcast use.
Processing artifacts on low-end systemns of-
ten can be seen during complex DVE
moves or composites because of limita-
tions in motion prediction. storage and
filtering. In addition. some of these low-
end systems cannot be gen-locked.

In the effects department. low-cost units
might have limitations in the number of
input sources and graphics lavers they can
handle simultaneously. Look for the abil-
ity for each effect parameter to be pro-
grammed independently as a function of
time adjusting parameters. such as transi-
tions. scaling. effect. shadow. border and
input/output window sizing. If the low-cost
system employs a character generator.
look for limitations in the number of fonts
offered. the ability to size fonts or choose
colors. Additional limits may apply while
performing animation. compositing over
live video or on backgrounds and multi-
ple moving objects.

Mid-range integrated,
computer-based DVEs
The next level up from simple plug-ins
are integrated computer-hased DVEs.
These systems usually are built from plug-
ins for the host computer. an external pro-
cessor and upgradeable software. Typical-
ly. 4:2:2/4:2:2:1 internal processing and
analog component 1/0 are standard. Such
systems also offer the ability to upyrade
with such options as a montage/still-store
or a full bandwidth key channel. dedicat-
ed control panel with 3-axis joystick. or
a composite/component 1/0 capability.

Bridging the gap
between DVE and 3-D
3-D modeling and animation systems of
today are capable of creating effects that
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3D paint eltects created using a high-end graph-
is svstem. (Photo catrtesy ol Quantel and the
Weather Channel }

resemble photographs rather than com-
puter-generated images. On the DV side,
effects. such as morphing. creation of ge-
ometric and esoteric shapes. mapped vid-
eo and warping, are becoming the norm
on even low-end svstems. These features
encourage crealivity, but the playback is
generally not real time,

However. a new breed of svstems allows
the integration of sophisticated 3-D model-
ing and animation software with real time
digital effects. They accomplish this by first
off-lining the modeling and animation
process. then combining the data with the

effects generator for real time playback.

High-end systems

Moving upscale toward dedicated DVE
systems demands a higher cash outlay.
Typical systems start at $25.000 and move
upward exponentially. For the money.
users can expect a system to have multi-
ple features not found or offered as options
in their lower-priced cousins. High-end
systems differ from others in image quali-
tv. the degree of control and the speciali-
zation of effects. Users expect a high de-
gree of image qualitv. smooth image
transitions and a lack of jaggies. The de-
gree of control corresponds to the ability
and ease to create motion paths. Likewise,
the specialization of effects centers on at-
tributes, such as color correction. defocus.
blurs and compositing tools.

These systems often provide real time
3-1) capability. state-of-the-art effects: con-
trol interfaces that support serial. GPland
V-LAN: component (RGB. Y/C. CCIR-
656/601) and composite formats. up to
frame-based 8: 1:4:8 processing with inter-
nal key channel; multiple channels (one
to eight): direct interfacing to switchers:
and free-form modeling and mapping of
video.

High-end systems also may use propri-

etary high-speed processing with novel ap-
proaches to digital filtering. In some cases.
control interfaces are routed through
ethernet communications. ensuring casy
installation and flexible configuration op-
tions. Multiple signal systems and consoles
then can be shared on the network.

Aside from the multitude of effects
offered. high-end systems also offer spe-
cial or unique features. Single-channel
drop shadow eliminates the need for a sec-
ond channel by providing a separate mo-
tion path for the target framestore’s drop
shadow feature. Key-only freeze frees a
VTR or external framestore required to
supply a key signal. A matte key channel
eliminates matte reels. Other features in-
clude intelligent global commaind sets and
a cohesive migration path.

Remember that a DVE also must accept
a variety of signals from different sources
as well as output its own signals. Many
high-end systems offer a flexible timing
system allowing gen-lock to color black,
along with the ability to store input and
output timing values independently on an
input-by-input basis. This feature allows
transformed images to be sent to a switch-
er for upstream manipulation or allows the
transformed images to be real timed to the
output of a switcher in a downstream
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L] STANDARD

EQUIPMENT.

Canare Patchbays handle every 75Q
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:
» WIDEST BANDWIDTH
DC ~ 600MHz
e« LONGEST LIFESPAN
"Microswitch" contacts
e EASIEST INSTALLATION
Jacks Screw To Front
e PERFECTLY COMPATIBLE
Your Cords or Ours
 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.

[ LN AAFE

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




DVEs: A buyer’s guide

By Steve Epstein,
technical editor

The following are some points to con-

sider when contemplating a DVE pur-
chase. Before buying a DVE, sit down
with those involved and discuss what
features are needed. It's important that
the technical and creative staffs be in-
volved in the planning and decision-
making process.

Technical considerations:

o Compatible with present and future

needs.

[ Digital
[J Composite

[J Analog
[0 Component

Expansion capabilities.

[0 Memory [J Storage

[J Video channels [J Key channels
Upgradeability.

[J Hardware [J Software
Keyer requirements.

[J Internal [J External

[J Linear [0 Luminance

Timing requirements.

[J Software-based
[J Hardware-
based

[ Gen-lockable

[J Multiple setups
for use in more
than one suite

Output signal quality.
[OS-VHS [Olinch Type C OD-
Remote control.

OGPl [JSerial R$-422 [JLAN

Maintenance aids.

[J Self-diagnostics [ Internal

[0 Manufacturer pattern
support-board generators
exchange, on-
line help

Operational considerations:

Dedicated keyframe programming
and editing controls.

Numerical entry for quickly entering
data values.

Dedicated menus or controls for com-
monly used functions.

Manual and automatic input selection
for each channel.

Multiple matte generators.
Registers for effects storage.

* Transform control area (3-axis joy-

* VTR-like remote-control capabilities

stick) for control over all picture ma-
nipulation areas.

(play, pause, jog). J

mode.

Last word
Because of the diversity available in dig-

ital video effects systems, you should be
able to find a DVE that meets the needs
and budget of your facility. DVEs have giv-
en broadcasters the ability to create com-
plex effects, which only a decade ago was
the domain of high-end post houses.

If you look at this and see “ten,” not “two,

we've got the digital audio system for you.

The DAD 486x Digital Audio
Delivery System lcts you reap all
the benefits of a powerful. C quality
digital audio system without having to
hire computer wizards to operate it.
With your DAD on the job. you can
throw away vour cart and floppy disk
machines. the carts. the disks and all
the problems and expenses they've
caused vou. But since DAD's basic
operation emudates staundard cart
machines. vou wont have to waste
time learning unusual operating
methods or incur brain damage trying
to figure out complex computer
screens. DADS easy. intuitive touch-
screen operation lets yvou put it right
1o work boosting your audio quality,

The DAD 486«

improving your audio operations and
paving dividends on your investment
quickly and efficiently.

But, underncath DADS casy (o
operale touchsereen is a powerful.
hard disk-based production and play-
back svstem. DAD can even be con-
figured as a networked svstem with
multiple users and locations for even
greater versatility and econonmy. With
virtually unlimited stereo audio stor-
age capacity. graphic waveform edit-
ing capability and versatile automa
tion. interface and operating features,
your DAD system is far more than just
a replacement for cart machines. It
really is a compleie Digital Audio
Delivery System!

To receive more information or to find out how to put

our DAD to work for you,

call us at 1-800-ENCO SYS.

@ E N co 1860 Craigshire Drive St Louis, MO 63146

Phone

SYSTEMS, INC

1-800 362-6797

FFax: 314-453-00061
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Applied Technology

Abekas pre-transform
keying

By Stuart English

The Abekas A57 digital special effects
system is a high-quality device capable of
sizing, positioning and rotating live video
images in 3-D space. The system uses
sophisticated techniques, including 10-bit,
frame-based image processing. In addition
to these technical advances, the special ef-
fects system includes a pre-transform key-
er that adds to its power.

Any keying system requires video sig-
nals and a key signal. The key signal cuts
a hole in the background video into which
the foreground, or fill video, is inserted.
The special effects system includes two
such keyers, one on the output side and
one on the input side of the 3-D transfor-
mation circuits. In the output, or post-
transform Kkeyer, the transformed video is
automatically selected as the fill video,
with a key signal to match its size and
shape. The only controls needed are final
key opacity and the selection of the back-
ground video. The background can be an
internally generated color matte or a live
video input.

Pre-transform keying
The pre-transform keyer provides a
wider range of controls. This keyer feeds
the system's 3-D transformation section,
and may replace an external switcher M/E

'Englisms p;ducl manager with Abekas Video Systems,
Redwood City, CA.

feed.

Figure 1 shows the location of the pre-
transform kever in the video processing
path. The two video inputs are labelled A
and B; either may be selected as the back-
ground or foreground signal. The key sig-
nal can be one of the external key inputs,
a self-key signal generated from the lu-
minance content of video input A or B, or
a full raster wkite field signal. Using the
full raster signal forces the pre-transform
keyer into mix/wipe mode instead of key
mode.

Any keying system
requires video signals
and a key signal.

There are three modes for the keyer.
Leaving it off maps the A video to the
front side of the 3-D image and the B vid-
eo to the back side. The key signal feed-
ing the 3-D transformer is the full field of
white, and the key source used by the
post-transform keyer is the resulting com-
pressed white field.

The special effects system’s internal
wipe generator may act as a mask for the
white field signal, and this becomes the
key signal that feeds the post-transform
keyer. For example, a circle wipe can cut

a disc from the input video, or the square
corners of an image can be rounded so the
source can be mapped onto an old TV
screen.

The pre-transform
keyer provides a wider
range of controls.

The first pre-transform keyer mode is
background. This mode uses an external
key signal, such as from a character gener-
ator. A wipe can mask part of the key sig-
nal, and this modified key signal feeds the
3-D transformer. For example, using text
video and key with a box wipe lets the
user lift a group of characters and “fly”
them independently of the rest of the text.

In the effect mode, the pre-transform
keyer uses an external key, a self-key or
wipe to key between the A video and a
copy of the A signal, which has passed
through the input effects circuits. These
circuits offer color correction, defocus, mo-
saic and posterization. This mode lets the
user define the area of the image in which
these effects occur. Examples of common
applications for this include crime suspect
1.D. protection, and defocusing only the

DEFOCUS
COLORCOR- | rooc
A 3 HECTOR GROUND
VIDEO > MOosaAiC VIDEO
POSTERIZATION ouT
VIDEO - L VIDEO 3 :
VIDEC ™ 3-D
BACKGROUND ———3» “TRANSFORM KEY
CIRCUITS
A KEY: KEY 31 - KEY OUTPUT ouT
? X p{ wipE KEY (POST- =
B KEY-3 [£] TRANSFORM)
A KEYER
WHITE
FIELD
BACKGROUND VIDEO >

Figure 1. Block diagram if the A57 special effects system.
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STANDARD AND CUSTOM

VIDEO FILTERS

WHEN YOU NEED THEM!

—'
m LOW COST, HIGH PERFORMANCE

Our sales staff will gladly provide prompt
quotations on standard filters or, if necessary,

i il ineer for th .

@ REDUCE LONGLEAD TIMES Ciloctive Solton 1o yous contom eauremert
T0 Filters fordigital and

) PROTOTYPES STOCK analog video eq%ipment

+ Luminance and Chrominance Filters
« Anti-Aliasing - Sin (X)/X compensation
« Group Delay Equalized - Pre and Post Filters

TWO WEEKS!

l%@ KR ELECTRONICS, INC. 91 Avenel St. Avenel. N.J. 07001

Phone: (908) 636-1900 + Fax: {908) 636-1982

Circle (50) on Reply Card

Want more information on
advertised products? Use the
Reader Service Card.

Digital audio is here.

We get it there.

2 miles on FDDI multimode, 25 miles on singlemode
64 channels bi-directional full bandwidth audio

Fail-Safe FTRC™ Signal Integrity

STLs

Production

Facilities

Satellite ElC

H\:'I?ile TECHNOLOGIES

1101 N. Northlake Way, Suite 3, Seattle, WA 98103
Produchon Phone: (206) 632-2431 Fax: (206) 547-1421

BEC manufactures
fully modular fiber
optic digital audio
transmission
systems for:
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, DPS
MicroSYNC™
only $1,495

It’s the first TRUE Video
Synchronizer on a PC® card.
giving vou an affordable way to
synchronize satellite, network
and CATV feeds or any other
remote video signal.

B o -2 RIS 6

IFeaturing 4-Field Composite
Processing for transparent NTSC
performance., vou can plug DPS
MicroSYNC cards into one of our
1:5-2000 Series multichannel
rackmount expansion systems or
any 1BM compatible computer.
Lither way, vou'll get broadeast
quality performance for a very
attractive priee. So call DPS
today. and get the lowdown on
the new MieroSYNC.

DIGITAI.

PROCESSING SYSTEMS INC.
If vou want to look your best
11 Spiral Drive « Florence, Kentueky 41042
¢ (606) 371-53533 Fax: (606) 371-3729
55 Nugget Avenue, Unit 10« Scarborough,

Ontario MIS 3Lt Canada ¢ (416) 7548090
Fax: (416) 734-7046

MieroSYNC™ is a trademark of Digital Processing Systems, Inc
PCis a registered irademark of [BM corp
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Measurement for the
broadcast industry.

Bird Electronic Corp. continues its
lead in RF power measurement with
two new products for the broadcast
industry—the MODULOAD Series RF
load resistor and the Model 6085
broadband high power RF calorimeter.
MODULOAD
® Self-cooled transmission line termination.
® Designed for reliability and longevity.
® Maximum heat transfer.

power measurement.
® Measurement uncertainties of better than

® Ideal for CW, AM, FM, SSB, TV
MODEL 6085 § rﬁ;ﬁ
+/-3% of readings.

and pulsed transmission systems.
® Fast, accurate and easy-to-operate N

® Optional interface board available for automated testing applications.

Call or write today for more details on how Bird
equipment measures up to the broadcast industry.

30303 Aurora Rd., Cleveland, OH 44139 US.A. * (216) 248-1200
TLX: 706898 Bird Elec UD * FAX: (216) 248-5426
WESTERN REGION OFFICE: Ojai, CA * (805) 646-7255

Electronic Corporation

-
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llluminated and legendable control buttons
Instant or overlap switching

Front panel accessible level controls
Options include: RS-232 interface, remote
control, relay-follow-switch outputs
Network proven quality and reliability

10 Stereo In -
1 Stereo Out

P.O. Box 1342 Bellingham, WA 98227

1-800-645-1061  FAX (206) 676-4822

Audio Switcher

Conex Electro-Systems, Inc.)
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RUGGED CASES

For Broadcast Equipment

©® 220 off-the-shelf roto-molded sizes
for tast delivery.

® Expert custom cushioning engineered
for (our most delicate equipment.

® Call us for a free color catalog.

HARD/IGG
CASES..

393 North Main Street, So. Deerfield, MA 01373
Tel: (413) 665-2163, Fax: (413) 665-8061
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whites in a scene to simulate the effect of
a film lens.

Finally, there is the input mode. Both the
A and B images are visible. and the keyer
uses an external key signal to key between
them. The keying priority (A over B or B
over A) and key opacity are adjustable. Us-
ing the white field key signal converts the
pre-transform keyer to mix/wipe mode,
where key opacity defines the A to B mix
transition. The wipe generator can be
used to create dynamic wipe transitions
between the A and B video sources.

Some common applications

Over-the-shoulder box effects, such as
those in sports and newscasts, are exam-
ples of applications of the pre-transform
keyer. A scene that requires compressing
a title keyed over a VIR feed into a box
calls for two switcher M/E banks: one to
key the title over the VIR feed and a sec-
ond to key the digital effects output over
the news set background. Using the sys-
tem’s pre- and post-transform keyers allows
for the complete setup, A to B key (or A
to B mix or A to B wipe), compression,
and final key over the live background. to
occur within the effects system itself.

Over-the-shoulder box
effects, such as those
in sports and
newscasts, are
examples of
applications of the
pre-transform keyer.

The system’s pre-transform keyer, wipe
generator and SuperWarp option, when
combined, offer a single pass, dual-sided
page turn in a single channel. Because this
would normally require a second effects
channel, the inclusion of the pre- and post-
transform keyers in the A57 can mean
reduced hardware requirements for live
news and sportscasts.

Editor’s note: SjperWarp is a trademark of Abekas Video
Systems
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Preview

JUNE...
NAB CONVENTION REPLAY

* From the Convention
Floor: A Perspective

Alook at the latest developments from
the convention floor and session rooms.

¢ Pick Hits of '93

BE's panel of experts toured the exhibit
floor looking for those special devices
and equipment for this year's winning
roundup.

* Engineering Conference
Report

A review of the major technical themes

at the 1993 Engineering Conference.

* Show of Shows: A
Comprehensive
Exhibitor Listing

* Developments in
Magnetic Tape

A review of the latest technology in

magnetic tape recording.

* Radio in Transition

Radio stations must address the issue of
on-air audio processing if they are to
succeed. The article examines the types
of audio processing available and how
to best take advantage of them.

JULY...
Video Technology Update
¢ CCD Camera Technology

Using CCDs in cameras is taken for
granted. However, manufacturers have
been hard at work improving an already
great technology. The article looks at
the technology of CCD imaging.

¢ DBS: Tomorrow’s
Opportunity

Broadcasters and cable systems are
looking to the sky for the arrival of their
newest competitor — DBS. How does
this technology work? What opportuni-
ties lie ahead for savvy engineers and
managers?

¢ Desktop Video for
Broadcasters

The PC-on-a-chip technology means
more power for less money. The article
examines how the desktop computer
workstation can perform tasks that used
to take racks of expensive and sophisti-
cated equipment.

¢ Radio in Transition

More radio stations rely on some form
of program automation. The article
looks at some of the types of radio au-
tomation systems available.

After 25 successful years of making
high-performance intercom, we must admit
our profile has been a bit subdued.

Its time for a change!

While we've always been known for our super-reliable,
surprisingly-flexible, amazingly-adaptable intercom systems,
we've always been somewhat reserved in telling you about them.
Now we're making changes and improvements
that are sure to get your attention.

And we think you'll be suitably impressed.

Wed like to tell you more.
Please call or write for product literature on our
high-performance intercom systems.

Fresh ideas from
s Clear-Com

Intercom Systems
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The Bottom Line_

Remote pickup unit (RPU)
manufacturers and the 2-way
industry have developed
many tvpes of antennas that
are applicable to remote
broadcasts. Having the right
antenna can make or break a
remote, no matter what other
equipment is involved.
Because most RPU
applications are live to air.
everyone notices if theres a
problem. Ilere are some
practical hints for selecting
the right antenna for vour

application. S

éoll}nson is cﬁet engine;r at WDAF—AM/KYYS'-FM. Kans;s
City, MO.
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RPU antenna
system primer

A review of the fundamentals for remote pickup system

antennas.

By John Collinson

T()day's new technologies present more
options than ever for remote broadcast-
ing: Switched-5>6. fiber, satellite, digital
microwave, 1-1 — and the list continues to

HrOW.

Yet. economics require that most sta-
tions relv on traditional remote pickup
equipment for the majority of their remote
broadcasts. Massive increases in telco
program-circuit charges are forcing many
to find creative ways to make RPU shots
work where they were formerly consid-
ered impossible. Increased band conges-
tion and interference make any RPU shot
more critical than ever. For these reasons.
proper antenna selection and implemen-
tation has hecome increasingly vital.

Primary receive site

The most critical antenna in the RPU
svstem is at the receive site. whether it is
at the studio or a remote tower location.
Unlike the transmit anlenna, the receive
point cannot simply be moved half a block
down the street if the shot doesn't work.
Locations must be chosen carefully. espe-
cially in congested Rl environments.

Most stations use some form of vertical
whip or dipole array. mounted as high as
possible. This enables a moderate amount
of antenna gain while providing om-
nidirectional coverage. In general. the
higher the gain. the larger the physical
size and windloading, and the higher the
cost of the antenna.

When putting up a new receive site.
check carefully (especially on a shared
tower) to see if other nearby towers or an-
tennas could cause intermodulation or
front-end overload. If any same-band
transmit antennas are on the same tower,

separate the receive antenna from them
by a few wavelengths, even if it means
mounting lower on the tower. Filters or
cavities may be required to eliminate in-
terference. lLach case must be handled
separately. considering power levels, phys-
ical separations and frequencies involved.

Single whip-type antennas often suffer
from shadowing effects when mounted on
larger towers. Spacing the antenna out
from the tower a few feet reduces the ef-
fect. In some cases. another antenna may
he mounted and the two combined. Be
aware that signals coming from certain
directions may suffer from this approach.
if the path places the antennas at an odd
multiple of a half-wavelength apart.

In some situations. a directional receive
antenna on a rotator system may be
worthwhile. Gain and interference resis-
tance are drastically improved. although
the mounting scheme may bhe cumber-
some. A tower shadowing problem may
still exist. depending on the rotation meth-
od. Stations using receiver multicouplers
for 2-ways or mulliple RPU receivers
would not find this a viable alternative be-
cause it could only be aimed one direc-
tion at a time. Aircraft pickups also would
he impractical.

Ultimate solution

The most effective (and expensive) ap-
proach to covering all directions is the
panel-lype antenna. Panels have heen
used for vears in FM and TV transmit ap-
plications to eliminate the pattern distor-
tion caused by large towers. They are
available for receive applications in the
UHF bands. usually in 4- or 8-panel con-
figurations. The panels” outputs are fed via
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matched-length coax cables to a combiner
to minimize phase cancellations. Panel an-
tennas typically offer 7dB to 10dB of gain
in all directions.

Each panel provides coverage of ap-
proximately 90°. This characteristic could
be used to create a null in the direction
of a persistent interference problem. For
example. cellular telephone towers are
notorious for spewing unwanted emissions
in the 450MHz bands. A null could be
created in the direction of a cellular tow-
er. if needed.

In addition to cost, the drawbacks of
panel antennas are the increase in wind-
loading on the tower. and the losses in-
curred in the combiner. In some cases, a
pre-amp may be needed to overcome this
loss. but beware of potential intermodu-
lation. (See “"Solving RPU Intermod Prob-
lems,” May 1992). Panel antennas also can
increase interference problems because
many are both vertically and horizontal-
ly polarized. On the other hand, this dual
polarization may be of benefit to stations
receiving transmissions from aircraft. At
a 60° or 70° bank (not uncommon for
some pilots), the transmit antenna be-
comes nearly horizontal. Polarization of
the transmit antenna can change continu-
ally as the aircraft turns. Marked improve-

ment in reception has been noted where
panels were installed. Portable radio users
can encounter this horizontal antenna
problem when a hand-held unit is laid

Economics require
that stations rely on
traditional remote
pickup equipment for
most of their remote
broadcasts.

down or held sideways. Thus. panel re-
ceive antennas may help in these appli-
cations as well.

Feedlines

The advantages of high antenna loca-
tion are tempered by the signal losses en-
countered in the long coax cable runs that
these installations require. Semi-rigid lines
are nearly always called for in these long
runs to keep losses down to acceptable
levels. Loss figures are available from line
manufacturers. Most commonly used di-

ameters are !/>-inch and ‘/s-inch. Foam-
dielectric line usually exhibits slightly
higher loss than the same size of air-
dielectric line. However, the differences
are minor compared to the ongoing cost
and inconvenience of maintaining the
pressurization equipment that air dielec-
tric requires. Furthermore, foam line is
cheaper than air dielectric for compara-
ble lines.

Mobile and portable setups usually em-
ploy RG-8 type coax. For extremely short
runs, even RG-58 can be used. Avoid the
sharp bends that often can occur behind
a transmitter or receiver. A 90° elbow can
be used to keep stress off the line and con-
nector.

On location

At most remote sites (for example, car
dealerships and restaurants) the transmit
setup normally follows one easy guideline:
the higher and more directional, the bet-
ter. Higher gain antennas give better
received signal-to-noise and lessen
chances for interference, both to you and
caused by you. They may also allow low-
er transmitter power if it is adjustable. CFR
74.46]1 mandates the use of minimum
power necessary for satisfactory service.

Many stations use low-power transmit-

SAVE
TIME

For fast, accurate
service, please
remove the Peel-Off
Label (which is
used to address
your magazine) and
affix it to the
Reader Service
Card, the Address
Change Card, or
to any
correspondence
you send us

Summer Sale!

¢ Prices start at $3900

The Mariner

e New DCA (digitally controlled analog) technology

® The great sound of direct audio

e The accuracy & reliability of VCAs

e True modular frames hold up to 6, 12 or 22 mixers
e Three types of input mixers available

® Mix-Minus, Machine control, Talkback & much more

Call:
800-231-5870 or 713-782-4592
for your nearest Logitek dealer

regarding your
subscription.

ogitek
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ters to relay a signal from inside a build-
ing to a station vehicle parked outside,
where the main RI’U transmitter and an-
tenna mast are contained. These short re-
lay hops may be subject to serious fade
and multipath from steel in the building’s
construction. nearby vehicular traffic or
by people walking. Simple whips plugged
directly into the transmitter are common,
but are usable only for extremely short,
unobstructed hops. A short magnetic-
mount whip on a steel plate will perform
much better because of the available
ground plane. Directional antennas on the
transimit and receive ends will drastically
improve fade margins and multipath prob-
lems. If the vehicle permits. a small yagi
can be mounted permanently on the roof
for relay hop reception. Once swiveled
into position. it will perform far better than
a simple whip. especially when a whip is
used on the relay transmitter.

Small yagi antennas of four to six ele-
ments are frequently used for remotes. A
stacked pair yields approximately a 3dB
increase in gain over a single unit, but side
and rear lobes also increase because of the
effects of the mounting boom. More ele-
ments result in more gain. The choice
usually is based on practical and mechan-
ical limitations.

Magnetic-base whips are common for

short, unobstructed RPU service. They of-
fer the advantage of quick mounting and
removal. Some do have moderate gain
figures (3dB to 4dB). As with many sim-
ple solutions. magnetic mounts suffer from
a number of inherent disadvantages. Au-
tomotive vehicles (especially recreation-
al vehicles) are increasingly made of alu-

minum or fiber glass. Even if there are
steel reinforcernents. the available ground
plane is small, distorting the coverage pat-
tern and limiting range. Another more
mundane problem involves the magnets.
Usually. they are glued into the base and
tend to break loose at inopportune times.

if drilling a hole in the remote vehicle’s
roof is feasible. a conventional roof-mount
whip is preferable to a magnetic mount.
The hard mount allows a better ground
plane to be established. and the antenna

THE AUTOMATED MIXER
THAT WAS COMPOSED, NOT IMPROVISED.

If youd rather mix than mess around with a bunch of outboard boxes,
we suggest a serious look at the new M-3700 Series from Tascam.

The M-3700 Series is a professional-quality mixing console with a
perfect memory of its fader settings. A console whose automation isn't
a pain in the pots. And, starting under $14000, whose suggésted retail

price isn't either.

Our automated console provides you with both snapshot automa-
tion (to recall any pre-set levels or switch positions stored as “scenes”) and
dynamic automation (to recall levels and switch positions locked to real-

time locations).

The M-3700 also features an onboard disk drive; SMPTE timecode
generator/reader; write/update mode; choice of 24- or 32<channel config-
uration; and the ability to automate the main, monitor and aux send
mutes, and EQ ON/OFF for each channel. Without outboard computer
screens, wires, mouses or the usual added-on hassles.

From us, you'll get a compact, familiar-looking system that'll help you
create the mix you want. And precisely recall any previous mix, sO you can
tweak some channels without affecting others. All without wasting your

valuable time or talent.

The musician-friendly M-3700 Series automated mixing console.
Now waiting to wow you at your nearest Tascam dealer.

TASCAM.

©1992 TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640. 213/726-0303.
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rarely comes off unaided.

Aircraft

Another specialized case concerns in-
stallations in aircraft, most often used for
traffic reporting. Never install fixed anten-
nas and equipment in any aircraft with-
out hiring a certified aircraft mechanic to
inspect the work and properly sign it off
in the airframe log. The added expense
of this step is far outweighed by the poten-
tial liability from litigation in the case of
an accident. The aircraft owner or opera-
tor also should be concerned about this.

Use antennas certified for aircraft serv-
ice. which are usually small rigid whips
or enclosed fin styles. A fin antenna is a
form of whip with an aerodynamic ra-
dome around it to reduce drag. lash all
power and coax runs down with large
quantities of tie wraps. Vibration is a con-
stant enemy of equipment in small aircraft.
If multiple transmit antennas are installed.
keep them as far as possible from each
other to prevent transmitter-induced inter-
modulation. Some aircraft are prone to
collect water in the lower belly during
heavy rains. Beware of the corrosion that
can resuit.

Safety notes
Overhead power lines are the nemesis
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of remote broadcasts. Deaths have re-
sulted from masts coming in contact with
power lines. The use of any type of warn-
ing device or placard 10 help prevent such
an accident is worthwhile. The life you
save may be your own.

Remote pickup units have not yet heen
placed under the ANSI standards for RF
radiation exposure. Nevertheless, common
sense dictates that an active transmit an-
tenna should not be touched. Small RV
burns can result from point contact. even
at the low power levels involved. Keep an-
tennas as far away from the public as
possible.

Maintenance

Assuming no one drives the remote ve-
hicle under a low-hanging tree branch.
few things normally happen to antennas.
Some yagis use elements made of alumi-
num rods threaded into the main boom.
Keep these tight, and apply a thread-
locking compound to keep them from
vibrating loose. Some hollow elements are
prone to collect water. Carefully placed
weep-holes should solve this problem.

Repair of antenna elements can be a
challenge. Although aluminum is easy to
drill, cut and tap. don't try to solder ele-
ments. Instead, replace small aluminum

e el e W

rods and tubing yourself, and farm out the
welding to a shop that has a tungsten in-
ert gas (T1G) setup. if possible. TIG (also
called heliare) can make strong. pinhole-
free welds.

Stainless-steel whips also can be
repaired. but it is a delicate process best
left to a welding or machine shop. [n some
cases. it may be cheaper to replace an an-
tenna than repair it.

Stay connected

RPU equipment and antenna manufac-
turers nearly always use either N- or UHF-
(PL-259) type connectors. The N-
connectors are weather-resistant and elec-
trically better. but are prone to several
problems. Inner conductor pins can easi-
ly retract if the connectors are improper-
ly mounted. Male cable connectors with
captive center pins are sometimes hard to
find. but they do an excellent job of stay-
ing aligned.

UHF connectors are not weather-
resistant and are less impedance-constant.
but may be preferable in cases where non-
technical personnel are setting up equip-
ment. They are cheaper. easier to attach
and panel jacks are movre rugged. Either
type is prone to poor connection to the
coax braid if not mounted correctly. If the
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connector spins on the cable at all, don't
attempt to use it.

Wrap any connector exposed to weath-
er with good electrical tape or connector-
sealing compound made for that purpose.
Then. wrap it again. Once moisture has
penetrated a connector. it can be difficult
to dry it out. Some coax is prone to wick
water up into the braid. which is then
trapped under the outer jacket. This leads
10 corrosion.

Because the RPU spectrum is close to
various 2-way radio bands. a wide varie-
ty of antennas intended for 2-way service
are available from a number of manufac-
turers. Therefore, antenna suppliers. RPU
manufacturers and 2-way shops are all
good sources of specific information to aid

in the selection of the right antenna for
a given application.

References
‘Antenna Test Ranges Develop Accurate Specifications.”
Mobile Radio Technology. September 1992
The ARRL Antenna Book. Published by the American Ra-
dio Relay League. Newington, CT.

w [or more information on RPU sys-
tems. circle Reader Service Number
310.
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Transmitter site of WWORTV located on the 1th floor of the World Trade Center.

power was cul to the 110th floor. When
AC returned. it automatically came up in
the proper mode, with no human inter-
vention. Some slations had a few minor
problems, such as stuck interlock relays
on control panels. The power outage had
forced these relays into new operating
modes. ones they hadn’t seen in vears.

Other problemns included one transmit-
ter’s high-voltage safety shorting relay. The
contacts were welded shut by the sudden

arc developed when the power was cul.
Oscillators in cold crystal ovens for trans-
mitters and microwave receivers refused
to initially lock onto tie correct frequency.

The telephone distzibution room wasn't
powered up immediately. and most sta-
tions had to rely on their backup STL svs-
tems. The video phore lines started work-
ing an honr later.

As some technicians blew the soot out
of the transmitters and replaced air filters

RF EXPERTS KNOW—MYAT DELIVERS"

in the days after the emergency. each
transmitler was given a careful inspection.
Because each station relies on its own air
drawn in from outside. the damage was
slight.

The explosion proved to be a difficult
ordeal for station technicians. However. it
was their vigilant mainlenance that
returned the WTC stations to air so
quickly.

Back to normal

Several weeks after the explosion. wa-
ter was still not available throughout the
building. Nevertheless. the routine slow-
ly returned to normal. Both towers ot the
World ‘Irade Center are now open. but
every office worker and visitor must dis-
play a valid I} at all times.

For the broadcasters who felt the build-
ing shake and inhaled the acrid smoke
from the terrorist bomb 1.350 feet below.
it was an experience of a lifetime and one
not to bhe repeated. Some technicians
didn’t come back to work for a week. and
a few have requested transfers to the
studio.

I‘or those who call the WI'C their home
away from home. life will never be the
same. Only time will cure the nagging
doubt that it could happen again.

MYAT DELIVERS QUALITY

You can rely on MYAT rigid line and components
to deliver a clean, powerful signal to your
antenna. Pure highest quality copper, brass and
silver plus computer-aided design and manufacturing
ensure consistency and accuracy. No wonder
demanding broadcasters worldwide choose MYAT
products for their passive systems. We take
Quality Control very seriously.

MYAT DELIVERS RELIABLE PERFORMANCE

0ur non-galling silver-plated beryllium copper
contact springs, brass elbow reinforcements
and virgin Teflon inner supports are designed for
maximum velocity, minimum attenuation and long
service life. Every MYAT component is tested
before shipping and backed witE a full one year
warranty. MYAT products are built for the long run.

MYAT DELIVERS WHEN YOU NEED IT

Moior transmitter manufacturers with strict
production schedules rely on MYAT to deliver

uality components on time and within budget. So
go leading broadcasters like the Empire State
Building’s newest TV tenants. At MYAT, commitments
are kept.

LET MYAT DELIVER FOR YOU

w hether you’re planning a new tower,
upgrading an older installation, or coping with
an emergency, you can depend on MYAT rigid line
and components. Thousands of RF experts around
the world already do. Contact your RF distributor, or
phone us for our catalog, instoﬁotion planning guide
and engineering reference. lts detailed drawings
can help you put fogether an efficient, trouble-free
transmission line that will last for decades. For a free

copy call 201-767-5380 or fax 201-767-4147.

4 40 YEARS OF EXPERIENCE. 40 YEARS OF EXCELLENCE.

" IMYABINC. 380 Chestnut Street » PO. 55 *:NorwdBd§
¢ Monufoc.fur.ers of e]ecfronic
transmission g%tfpment

since |

07648,

Tel 201-767 SC?r?Q,P 'Fax 20 ‘ >
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Disk editor

By Studio Audio

* SADIE: professional digital audio disk
editor for Windows; designed to run on a
PC; fully functional Windows 3.1 user in-
terface with all features mouse selectable;
2-in/2-out or 2-in/4-out versions; AES/EBU
and SPDIF digital inputs and outputs; op-
tional analog 170 and time-code interface.

Circle (351) on Reply Card

Touchscreen remote control
By NSI
* MCS5: digital remote-control system de-
signed to provide complete control, posi-
tioning and monitoring of steerable anten-
nas and their radios; can be used as a
master or slave; interfaces with a 14-inch
rack-mounted color VGA touchscreen
monitor or an LCD readout screen with
push-button selectors.

Circle (352) on Reply Card

Intelligent device controller

By Full Circle

¢ REX-2000: enables remote control and
switching of multiple devices (using seri-
al interface or GPI) from a single unit; fea-
tures intelligent, menu-driven voice

TR TSN
New Products

prompts for switching of sources and des-
tinations for a multilevel router; includes
unlimited user-defined macros, unattend-
ed time base operation, multiple security
codes and advanced machine control ca-
pabilities; contained in a 4-rack unit rack-
mounted electronics frame that includes
floppy and hard drives.

Circle (354) on Reply Card

Ultracompact power source

By Behilman

¢ Models BL10000 and BL20000:
10kVA and 20kVA precision AC power
sources are one-third the size of conven-
tional units; require as little as 15.75 inches
of panel height; multipulse input trans-
former offers low harmonic distortion and
high input power factor, as required by

MIL-STD-1399 and European standards;
features built-in IEEE 488/RS-232 intex-
faces for computer-controlled frequency
ranging from 45-500Hz (45-1,000Hz op-
tional), voltage from 1-135/234V in single
or three phases.

Circle (353) on Reply Card

Passive tester

By Greenway

* COMTEST: pocket-sized passive tester
for RS-422 circuits; uses LEDs to indicate
correct and faulty cables, port configura-

DIGITAL AUDIO NETWORKING

THE COMPLETE SOLUTION!

The DSM100 Digital Audio Transceiver permits

the low cost transmission of professional quality =

stereo audio between studios. Using both SW56 and .

ISDN digital telephone lines your studio network can .

now operate nationally or internationally - without o
L]

compromising audio quality!

The DSM100 offers:

Proven apt-X] professional audio quality
Bandwidth up to 24KHz Stereo

Integral SMPTE timecode reader/generator
Full duplex operation over SW56/ISDN
Compatible with leased digital lines

Call APT NOW - and get connected!

Audio Processing Technology

Edgewater Road, Belfast BT3 9JQ Northern Ireland

Tel 0232 371110 Fax 0232 371137

Audio If
Processing
Technology U

{14l
o

‘M;Lr Audio Processing Technology
6255 Sunset Boulevard Suite 1026 Los Angeles CA 90028 USA
Tel 213 463 2963 Fax 213 463 6568

apt-X and apt-x are registered trademarks of Audio Processing Technology L1d.
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tions and the presence of data; can func-
tion as an in-line tester or on an open port
or cable end; 63x33x25mm.

Circle (355) on Reply Card

Digital audio routing switches
By NVision

* NV3064-A: asynchronous digital audio
routing switch designed for routing asyn-
chronous digital audio signals that con-
form to the AES/EBU data format;
AES/EBU word rate from 28-54kHz; ac-
commodates all of today’s digital audio
sampling frequencies, including the full
+12.5% varispeed.

¢ NV3064-TC: designed for routing time-
code signals to videotape recorders, R-
DATS and other analog or digital devices
that conform to the ANSI/SMPTE 12M-

1986 time-code standard; features pro-
cessed outputs and controlled rise time
with 2.5V peak-to-peak amplitude inde-
pendent of time-code rate.

Circle (366) on Reply Card

Database
By EarthWatch Communications
¢ NewsVision: customized database pro-
vides 2-D or 3-D computer graphics of vir-
tually every street and road in the United
States; StormWatch software package has
automated displays of severe weather
warning that include text, crawls and 2-D
maps of threatened counties; allows
weathercaster’s voice to be stored in mem-
ory, permitting personalized audio narra-
tion 24 hours a day.

Circle (376) on Reply Card

Software product

By SunRize Industries

¢ SMPTE output: stand-alone software
product used to stripe LTC time code onto
audio- and videotape; generates and sends
SMPTE time code out of the Commodore
Amiga’s audio jack; locks to the video sync
pulse of each frame of video when used
in conjunction with a gen-lock or Video
Toaster; NTSC and PAL compatible; fea-
tures include 24, 25, 29.97 and 30 frames
per second time-code generation, drop
frame and non-drop frame time code, mul-
tiple reset points, fast forward, rewind,
play and pause buttons.

Circle (367) on Reply Card

Workstations

By Digital Audio Research

¢ Sabre: 8-channel optical disk-based
workstation; allows for recording and edit-
ing on removable, reusable optical disks;
features 8-channel playback from one
disk; compatible with DAR SoundStation
Delta and Sigma systems; provides analog
and digital audio 1/Os; supports 32kHz,
44.1kHz and 48kHz sampling frequencies;
Exabyte backup drive can be added for
additional storage security.

TETRODE REPLACEMENT SERVICE

For premier
performance, go directly

PEMA 28

You
can measure...

to the source!

Your transmitter has been
designed for a Thomson Tube. To maintain optimum performance.
buy the tubes you need directly from Thomson. We offer:

o Rapid delivery e Competitive prices
o Full value warrantee o Customer support.
Make sure your next tetrode is from Thomson and relax!

/Y THOMSON TUBES ELECTRONIQUES

US.A Totowa, N| - Tel. (1-201) 812-9000 - Fax: (1-201) 812-9050

with the best monitor and the most accurate test set.
The FMM-2/FMS-2 series monitors provide an even greater degree of
precision measurement than ever before...You can measure S/N below
90 dB, You can measure crosstalk below 85 dB, You can measure separations
of better than 70dB, You can measure frequency response to better than
0.25 dB, You can measure distortions to lower than 0.01%, and much more.
Our uncluttered panels and autoranging voltmeters make these measure-
ments a dream.

BEL AR caLARNO MEYER (215) 687-5550
ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET, DEVON, PENNSYLVANIA 19333
Call or write for more information on Belar AM, FM, Stereo, SCA and TV monitors.
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¢ Delta: features SoundStation touch-
screen interface; can be configured for 4-,
8- or 16-channel operation; supports such
options as optical disk storage, VTR emu-
lation and autoconforming.

Circle (369) on Reply Card

Programmable controllers

By Artisan Controls Corporation

* Model 4750H: 7-day controller pro-
grams two separate 15A SPDT relays to
turn on or off up to 56 times in a 7-day
period, a maximum of eight events per
day; keypad data entry sets the desired
schedule by using either the handbook or
program guide on the front cover; needs

no batteries or power to sustain program-
ming, even during a power failure.

* Model 4950H: wired to a 9-pin termi-
nal strip; rear cover plate is housed in a
metal enclosure to provide circuit isola-

ditions to the current line of Hi-Tech com-
puter workstations and furniture, along
with five new accessories for the Luxor
mounts; contains a newly designed 1993
16-page insert.

tion; 12VAC, 24VAC or 240VAC, and
12VDC and 24VDC operating voltages.
Circle (368) on Reply Card W

Lightning/nuclear EMP protection
publication

By PolyPhaser

® The “Grounds” for Lightning & EMP
Protection: expanded and updated sec-
ond edition; contains 100 pages of infor-
mation detailing the proper techniques for
grounding and the protection of electronic
equipment from lightning and nuclear
EMP; focuses on protecting radio commu- .
nications equipment; also includes infor-
mation on protecting telephone central of-

fice equipment, computers, LANs, cable LUXODR|
television, TVRO and security cameras. alj '
Circle (372) on Reply Card o et

Furniture catalog

By Luxor

* 1993 Specialty Furniture catalog:
full color; includes several new model ad-

Circle (371) on Reply Card

Free Catalog & Audio/Video Appiications
Mic, EQ, Line,
Tape, Phono,

sc, Trans,,
Video, ACN.
Pwr, Supp.

Routing Switchers(St-A
(24,16,12,8,4,2 stations)

‘l- Press Boxes

TinAs-out . [ LAeg
Video & Audio Dist. Ampls, Video/Audio o
I 2-in/24-out Audio .
OPAMP LABS INC (213) 934-3566

RGB-Sync Oist. Ampls,
1033 N Sycamore Av LOS ANGELES CA, 90038
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DIGITAL CLOSED CAPTIONING

Caption your D2/D3 videotapes completely in the
digital domain! DCC, The Digital Closed Caption
Interface connects between any conventional analog
caption encoder (including PC-based) and your D2/D
tape machines, making the process 100% digital!
Installs in seconds. Available now. 5
Queve Systems 7985 Santa Monica Bivd.
West Hollywood, CA 90046 (818) 895-8510
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Invest your Advertising Dollars
where your Prospects
Invest their Time...

BROADCAST
ENGINEERING

MATCH IT! rvou can

® Top Quality Specifications
® (i-directional Interface

r

bvs) INEGIR

C

broadcast video systems

:
Gz |
=e

OPAQUE TO TRANSPARENT INSERTS AT YOUR FINGERTIPS

FIVE MODELS WITH FEATURES AND CONTROL | e,
SYSTEMS FOR EVERY APPLICATION g
e X N

8% 9%

* Downstream or stand alone

* Frame accurate mix to key, fade to black

e Serial remote control e GPI interface

* Key source input switcher e Key set memory
* Preview output e Processed black

* Key area masking N EEY 4

CONTROL PANEL

broadcast video systems Itd.

40 West Wilmot St., Richmond Hill, Ontario L4B 1H8

\_ Telephone: (416) 764-1584 Fax: (416) 764-7438 y.
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Audio Level and
Impedance Interface

® Front Panel Gain Adjustments and Power Indicator

® Rugged, All Metal Enclosure
® Single or Dual Rackmount
® Infernal Power Supply

Ays

ES-244

79 Y oo

PRACTICAL SOLUTIONS FOR 19 YEARS
142 SIERRA ST, EL SEGUNDO, CA 90245 « (310) 322-2136
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Digital STL

By Dolby

e DSTL: 4-channel 950MHz digital studio-
to-transmitter link; consists of the model
DP5503 transmitter and the model
DP5504 receiver; conveys four program
channels and two RS-232 data channels
in little more then 400kHz of bandwidth.

Circle (370) on Reply Card

Editing software

By Akai Digital

¢ QMacll: Macintosh editing software for

the DD1000i and DD1000s; able to control

up to six DD1000s, allowing play com-

mands to be sent to all units simultane-

ously; software can take advantage of col-

or and large-screen monitors; can be

controlled by the J.L. Cooper CS1.
Circle (357) on Reply Card

Video signal multiplexer
By Sumitomo Electric
e VIEWPLEX-2000: displays up to 16
different channels simultaneously on one
screen; virtually any type of video source
can be used; allows user to generate col-
or characters and color borders.

Circle (374) on Reply Card

UHF wireless system

By Nady Systems

» Nady 950GS: a rack-mount, true diver-
sity unit with 40 frequency synthesized
channels, arranged in four user-selectable
groups of 10 channels each; up to 20dB
quieter than other VHF or UHF wireless
systems on the market; features include
switchable balanced level out (line/mic),
control and front- or rear-mounted high-
efficiency antennas; operates in the
800MHz range.

Circle (361) on Reply Card

Automatic disconnect systems

By The Power Doctors

¢ BX4M and BX4A: constantly monitor
power line voltage and automatically re-

move all power when a dangerous volt-
age level is detected; feature four outlights
with a 3-foot power cord; operate on
120VAC with a capacity of 15A or 1,850W.
¢ SLC: designed to be placed inside an
existing breaker box and hard wired to
any 120V, 30A or smaller breaker; resets
when the voltage has remained safe and
stable for 30 seconds.
¢ SLC2: similar to SLC; designed to op-
erate on 240VAC at 30A.
¢ TC: ideal for vehicles left outside in cold
climates; monitors outside air tempera-
ture; at temperatures above —10°F, no
power is supplied to the vehicle's engine
heaters; between —10°F and —40°F, pow-
er is supplied at a rate of six minutes on
and six minutes off, below —40°F, full
power is applied to the heaters; operates
on 120VAC with a maximum load of 15A
or 1,850W.

Circle (373) on Reply Card

CD recorder

By Carver

e PDR-10: compact, stand-alone CD-R
unit; offers a full complement of digital in-
put and output options: AES/EBU format
on XLR connectors, and SPDIF format on

SOURGE

ADC
TROMPETER

[J Competitive Pricing
[] Large Stock

[] No Minimum Order
[ Fast Delivery

CONNECTORS * TOOLS
CUSTOM CABLE ASSEMBLY
PATCH PANELS

X% Mileslek

1-800-524-7444

Circle (67) on Reply Card

98 Broadcast Engineering May 1993

with

Copynght ©1992 Cooper industries, Inc

The difterenc

joital is clear.




either RCA electrical or Toslink optical
connectors; generates a temporary TOC
during recording, allowing the user to stop
and restart record at any point, and mark
any false starts or unwanted track for de-
letion; offers automatic laser power cali-
bration for optimum recording; incor-
porates 1-bit bitstream D-to-A converters
for improved linearity at the output stages.
Circle (360) on Reply Card

FEqualizers

By Matthey

¢ “GE” range of equalizers: designed

to satisfy CCIR Report 624-3; units are in-

stalled in the baseband video feed to the

transmitter, where they pre-correct the sig-

nal group delay response to anticipate the

shaping introduced by the receiver.
Circle (356) on Reply Card

Wideband transformer brochure
By North Hills

* 10-page brochure: fully illustrated,
color brochure describes company'’s line
of off-the-shelf wideband transformers; in-
cludes an applications section; products
covered include isolation transformers, ba-
luns, coaxial impedance adapters and

power dividers.

WIDEBAND
TRANSFORMERS

: ol North Hills
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Digital recorder

By Akai Digital

* DR4d: 4-track hard disk recorder de-
signed to work with any external SCS!

Really clear.

hard drive with 18ms access time; system
can be expanded by connecting up to four
units for l6-track hard disk recording;
comes with four analog-balanced inputs
and outputs.

Circle (358) on Reply Card

Time-code generator

By Horita

* GPS-MTG: SMPTE time-code generator
uses atomic clocks in the Global Position
Satellite systemn to generate SMPTE lon-
gitudinal time code matched to UTC (lo-
cal) time and date; also acts as a global
real time clock/calendar; can be used as
a stand-alone SMPTE studio clock to time
and control events or studio automation
systems; continuously monitors U1C sat-
ellite time every second; corrects genera-
tor time if the accumulated video frame
error ever exceeds five frames in 24 hours.

Circle (362) on Reply Card

Surge arrestors

By Lumex Opto/Components

¢ Light-duty gas tube surge arrestors:
UL-listed for protection of board-level com-
ponents from on-off switching, load

Labels

The largest selection of video and audio
labels for laser and pin-fed printers.
Available blank or custom printed with
your company logo.

AR R

Sure everybody knows Belden®
cables are renown for their relia-
bility. Why else would they be
the broadcast industry’s No. #1
choice? But, can you imagine
the signal integrity and clarity
achieved when Belden quality
meets digital technology?

Well, you don’t have to, because
Belden offers the industry’s most
complete line of audio/video
cabling options, including prod-
ucts that support the latest digital
technologies. In fact, over 60% of
our entire line is new in just the
last few years, proving that Belden
clearly leads in innovation, too.

et
COOPER

Belden
Quality from Cooper Industries

But that’s only part of the story.
We also offer the industry’s
largest distributor network for
local product availability. Plus,
peace-of-mind knowing that
Belden guarantees the compati-
bility of our cables with leading
broadcast equipment.

No wonder the Belden difference
is soclear to so many. Call
1-800-BELDEN-4 for your FREE
copy of our catalog, and see for
yourself. Because, if you think we
sound too good to be true, you
should see how we look.

United Ad Label

Business Division Brea, CA 92622-2345

¥

e e

Tape status and
management
labels, too.

f

has the labels you need.

Call (800) 998-7700
for information and brochure.

T Unies A obel Co. i

P.O. Box 2345
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changes, inductive lightning, power

failures and similar circuit surge sources;

models in the line cover breakdown vol-

tages from 70-750VDC; available as 2- or

3-lead units for AC or DC applications.
Circle (375) on Reply Card

Voltage regulator

By Hipotronics

e (G380-547YZB/S: 360kVA provides a

380V, 3-phase output at 1%, compensat-

ing for individual line variations of +30%;

housed in a dust tight, waterproof-sealed

NEMA 4-type enclosure; controls and

metering contained behind sealed doors

with heavy gauge plexiglass windows.
Circle (378) on Reply Card

Hlluminators/test slides

By DSC Laboratories

e Ambi/Combi system: offers users
complete control over image quality; can
be used in the studio or in the field; Com-
bi test patterns include gray scale, color-
bar, resolution and geometry information;
Ambi test pattern holder provides even il-
lumination and uses ambient light to il-
luminate the pattern.

Circle (365) on Reply Card

Digital audio recorder
By Arrakis Systems
* Trak*Star: digital audio recorder, mix-
er and editor; available in 2- and 8-track
models; ready-to-use; multiple worksta-
tions may be networked for transfer of au-
dio files or schedules between and among
workstations.

Circle (363) on Reply Card

Character generators
By Brek Connor Group
e Manuscript and Manuscript Plus:
feature fully anti-aliased AGT fonts, on-line
sizing, international language capability
and 256 transparency levels; offered in
configurations for composite, Y/C, RGB,
YCrCb and digital video formats.

Circle (364) on Reply Card

Routing system

By Euphonix

e The CUBE: digitally controlied modu-
lar routing system; can be added to any
existing installed CSII or can be ordered
with new consoles; design allows different
configurations to be specified to add up
to 96 aux sends, mix-minus feeds, film mix
buses and multitrack buses to the console;

can be configured to operate as a matrix
switcher.

Circle (359) on Reply Card

® Preferred b y Professionals
Worldwide

Model H8592

MODULAR VIDEO CONSOLES

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

For our free full-color
FULL-LINE CATALOG 800.447.2257
callus toll free:

THE WINSTED CORPORATION

10901 Hampshire Avenue So. « Minneapolis, MN 55438
612-944-8556

FAX: 612-944-1546
Circle (70) on Reply Card
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Brighter Interlocking Arrays

MultiColor g gjor /

57 Tri~Color

| Shown Actual Size

Combine Colors 100,000 Hour Life

2 2 x 5mm LEDs Per Station ?2-, 3-, & 5-Station Arrays

Bi-Color (2 Lead)/Tri-Color (3 Lead) 1.4 -7.6 Iv mcd (typ.) @ 25<C

140° Viewing Angle 200" (5.08mm)W x .325' (8.26min)H*/Station

*90° Styles 400" (10.16mm)H; Blinking & Blank Availabie g -

LEDTRONI/ICS

More Choices, More Light.

4009 Pacific Coast Hwy., Torrance, CA 90505
TEL: (310) 5499995 FAX: (310) 549-4820

Circle (71) on Reply Card




T T
Professional
Services

NETCOM

STATE-OF-THE-ART ENGINEERING FOR AUDID & VIDED

TURN-KEY SYSTEMS
DESIGN & DOCUMENTATION
EQUIPMENT SALES
CAD SERVICES
1465 PALISADE AVE., TEANECK, NJ 07666 / (201) B37-8424

JOHN H. BATTISON PE.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV
Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD *1
Londonville, OH 44842
419-994-3849

[ East Coast Video Systems

ON-LINE " IN-TIME

A full service
Company providing...
o Consultation
o Engineering & Oesign
o Installations
o Training

Serving...
e Cable Systems
o Corporate Facilities
o Broadcast Facilities
o Teleproduction Facilities

52 Ralph Street, Belleville, NJ 07109 (201) 751-5655

For Classified Advertising
or Professional Services information
Call Renée Hambleton at 913-967-1732
or fax your material and insertion order to 913-967-1901.

Radio/Tv EngineeringT
Company \

“Serving Broadcesters over 35 Years”

CO]]SU/[H/?[.S‘ Norwood |, Patterson, Pres
1416 Hollister Lane Los Osos. Ca 93402
Ph. (B05) 528-1996 & Fax: (B0S) 528-1982

BT
Classified

| EQUIPMENT WANTED

=

| FOR SALE

WANTED: USED VIDEO EQUIPMENT. Systems or compo-
nents. PRO VIDEO & FILM EQUIPMENT GROUP: the larg-
est USED equipment dealer in the U.S.A.  (214)869-0011.

WANTED: *** ELECTRON (VACUUM) TUBES ***. Magne-
trons, Klystrons, Planar Triodes, etc...The Vacuum Tube
Exchange (800) 995-TUBE or fax lists to (800) 995-6851.

SATELLITE UPLINK TRUCKS. A.) 2.3M Andrews dish w/2
port feed, SA7555 video exciters, 300W Ku band TWT
ampiifiers, 27KW genset. B.) 2.3M Andrews dish w/2 port
feed, LNR LVE-14 video exciters, 600W Ku band TWT
amplifiers, 20KW genset. Both trucks are fully redundant and
are equipped with DX receivers, Lenco video and Logitek
audio distribution amplifiers. AVCOM spectrum analyzers
and Andrews dry air systems. Truck A.) $200,000.00. Truck
B.) $250,000.00 Serious inquiries only @ 216-747-4111.
Offered for sale by Mobile Uplink, Inc.

| HELP WANTED |

ELECTRONICS FIELD/SHOP ENGINEER. Swiderski Etec-
tronics, Inc. located in the Chicagoland area, is looking for an
Electronics Field/Shop Service Engineer with a min. of 2
years exp. Individual to work with Broadcast/Industrial '/,", ¥,"
& 1" VTR's and related equipment. Full time position. Full
company benefits. Send resume & salary history to: Human
Resources Dept., 1200 Greenleaf Ave., Elk Grove Village, IL
60007. Fax resume to: (708) 364-5019.

CHIEF ENGINEER WANTED for top thirty market AM/FM
combo. E.O.E. Send resume and salary requirements to:
General Manager, P.O. Box 767 Indianapolis, Indiana 46202.

STUDIO MAINTENANCE ENGINEER needed in SUNNY
FLORIDA. FCC License, prefer SBE Member, Certified
Broadcast Engineer. Experience with GV Switching, Kscope,
Post Production equip., Betacam, Microwave, Uplink,
MS-DOS, Lans, 800 Trunking. Call 813-939-2020 Wayne
Phillips CE.

| EQUIPMENT FOR SALE |

AVAILABLE: Complete corporate audio-video Betacam SP
edit suite. Component. Low usage. Could be sold in pieces.
Includes Ampex CVR-507 camera package w/ zoom, CVR-
75 recorders, CVR-60 player, Vista 10 input video switcher,
ADOQO-2000, ACE-200, Trident console, Dubner digitizer,
switchers, controllers, editors, monitors, speakers and much
more. Call 203-838-2021.

MISCELLANEOQUS RADIO STATION EQUIPMENT AS A
PACKAGE. Includes: 5 Tascam 42B, 1 Otari MX-5050 reel-
to-reel machines. 6 Dynamax CTR-10 cart decks, 3 eraser
and splice finders. 8 8x2 DAs. Cassette duplicator. Call for
complete inventory. Ron Russ, CE, KBLA (213) 665-1580.

COMPLETE INTRAPLEX TDM-153 T-1 SYSTEM with 2-
15kHz, 3-7.5kHz and 3 four-wire voice modules per side.
Includes expansion shelves, backup power supplies and
spare master modules. System used for nine months only.
Perfect condition! Will include two ADC Kentrox CSUo.
Blowout priced at $8,000. Contact Ron Russ, KBLA,
213-665-1580.

ADVANCED SCA DEMOD CARDS —Set to frequency.
Widely used by the broadcast industry — $19.95. Profes-
sional SCA radios now available. SCS Radio Technology —
1-800-944-0630 or 417-881-8401.

FREQUENCY MEASURING AND BILLING PROGRAM.
The Frequency Measuring Program will allow its users to
inputand store monthly frequency measurements for TV and
Radio stations. The program will also store all of the radio and
TV stations name, call-letters, address, state, etc., and FCC
assigned frequencies for each station. Also the program will
track any payments made by each station. Finally, the
program will print monthly statements/billings for each sta-
tion you have been keeping frequency measurements for.
Possible FCC frequencies are (AM, FM, Pilot;, TV_A, TV_V,
TV_AV, COLOR:, SCA1, SCA2, SCA3, STEREO TV, STE-
REO AM.). The three databases used are: the Frequency
Measurements Database, the Payments Database and the
Stations/Accounts Datab; All of the datab include
easy to use drop-down menus and pop-up pick-lists, in
addition to an on-line help system for in-depth information
aboutthe program. Beta-tested for four years. Requires, IBM
PC XT, or better. CGA, or better. Price, $365.00. Please
specify disk size and format. Terry Trees, 2159 S. Corona
Ave., Colorado Springs, CO 80906 (719) 635-4396.

USED EQUIPMENT
Place free classified ads to sell video
equipment. Call 708 673 9200 or
Fax 708 673 9205 to receive list or to sell
equipment. List updated daily!

Broadcast Equipment Classifieds

=l SONEX

s Soarce

58 Nonotuck St., Northampton, MA 01060
"Your Source for Sonex Acoustical Foam”

Best Prices--Nationwide Delivery
800-484-1003 Ext. 0032 413-584-7944

fi [
— Credit Cards Accepted e

SONY . AMPEX .

BTS . DUBNER

GRASSVALLEY . PANASONIC
If You're Looking For the Best in Used Equipment
and You Want the BEST: . DEAL . VALUE . SERVICE
CALL MIDWEST: (708) 251-0001 . CANADA (604) 850-7969

. AUDIO/VIDEO EXCHANGE, INC
1131 Central Ave. Wilmette, illinois 60091
International Brokers and Appraisers Serving the Audio / Video Industry

Circle (80) on Reply Card
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[ e
Classified

| FOR SALE

TAPE ERASERS

WHEN COST IS
IMPORTANT AND
QUALITY IS CRITICAL

1-800-228-0275

Erases all formats in
quantities of 1 to 1,000,000

m industries

4200 North 48th Street « Lincoln, NE 68504

garne

CALL US ForNewand Rebuin

Radio Broadcast Equipment

_,f’ E HALL
Electronics
(804) 974-6466

1305-F Seminole Trail e Charlottesville, Va. 22901

d Machine Control
atch Patching System

RS-422 NORMALLED PATCHING

'l_l_!_!l_vuuuuunlu'

e ¢
516/867-8510

Jem-Fab Corp.

'RS422 VTR REMOTE CONTROL

REQUEST YOUR FREE CATALOG
OF OVER 300 AUDIO

ACCESSORIES FOR THE

PRO AND SEMI-PRO USER
(800) 634.3457  FAX (702) 565-4828

SESCOM, INC. ‘“the audio source®
2100 WARD DR., HENDERSON, NV 89018 USA

SONY, AMPEX, JVC
PANASONIC, HITACHI
Low Cost - Lots of Features
DNF INDUSTRIES (213) 650-5256
1032 N. Sweetzer Avenue, #212

LA, CA 90069

Circle (81) on Reply Card

Identify and prevent RF
communications site
interference in minutes
ratherthan hours.

Powerful PC softwarethat picks up where
allother iIntetmodulation programs leaves off.

-Transmitter Noise/Receiver Desense Analysis
-Intermodulation Signal Level Analysis
-Eliminates Manualiook-up offiltter curves

COMSITE PLuUS

Forabrochure, call 1-800-845-0408

Get Ready for NAB

SONY BVC-10 Betacart w/ 4 BVW-95 Beta-
P Players $125,000
SONY BVH-3100 1" VTR $26,000
ONY BVH-2500 1* VTR $17,500
E: IKEGAMI 312 3 cam. heads, 3 CCUs, 3 Canon
EM 16X lenses w/ acc., 1 cam. set-up comp. 3 TVP peds,
R nd muticore cable. ANY OFFER!
fll HITACHI SK-86 3 cam heads with1 parts cam
K ¢ Fujinon A22x12 5 lenses, and 4 OCUs. ANY
E OFFER!

NEW FROM
COMTRONIX SYSTEMS, INC.

HIGH PERFORMANCE VHF /UHF
SOLID STATE

AMPLIFIERS

UP TO 200 WATTS PLUS
SEND FOR INFORMATION
1L 413/785-1313 Fax 413/739-1352

MICOR VIOEO EQUIP T
CHICAGO 312334 4300

The Broadcast Store

| BE Classified Advertisernents generate results. I

Sony Interface for your
VPR-2 or NEC-7000

e Convert Sony serial to parallel control.

e Complete editing capability.

o RS-422 Interface for editors and automation.
o GBnirols ATR's and VCR's.

Phantom il VIR Emulkator

For Information:
Call 1-800-331-9066

1

QD cioher Aigital 5350 PARTNERS COURT # PO BOX 170

FREDERICK, MARYLAND 21701

BE
CLASSIFIEDS

1. Only new equipment
or used equipment

2. Salespersons

3. Limited inventories.

4. Sales pitches

5. Sell equipment only

1. New equipment and oy
used equipment.

BCS is changing the way |[NY-212-268-8800
you buy video equipment |LA-818-551-5858

Circle (82) on Reply Card

2. Sales Engineers Call now &
3. 15,000 pieces of gear g
4. Technical Newsletters classified
5. Buy,consign, sell,trade m’:f::::l:y_
?9(? 913-967-1732
TIRLAG Ask for
Renée,

Factory Direct Cases

Our Cust
. ustom
rices \
&m.( —— =, or Stock
be Sizes
beat.
800-645-1707

InNY 516-563-1181

Roadie Products, inc. Fax: 516-563-1390

BE Classifieds
generate
- f:*fa'sj results.

For Classified Advertising or Professional Services information
Call Renée Hambleton at (913)967-1732.
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Classified

| FOR SALE

The Best

[ 3 [ L ] , [ ]
Obstruction Lighting That's Not Sky High
ElectroFlash™ Aviation Lighting Systems
* Medium and High Intensity Obstruction Strobe Lighting
* ETL Certified. FAA, Transport Canada and ICAO Approved
® Compatible with Dual Installations - Auto Restart
® Available with AC, DC, or AC/DC Combination Input Voltage

¢ Installation and Service Maintenance Available
® Equipment Warranted for 24 Months - Includes Flash Tube

PO. Box 329, Nashua, NH 03061 ™
Phone: (603) 883-6500 M
Fax: (603) 883-0205

Audio Test Meter Made!

Advantage Model 310
Precision Audio Signal
And Noise Level Meter

Professional
Price!

$399

*Low THD/Hi RF Reject With
Valley Audio’s Trans-Amp™

*Lo-Noise Wideband Circuitry

*Large Dual Scale Meter

*Super-Accurate Filters An
eAverage, RMS Or Peak Det —
| SERVICES | [ TRAINING I +-100 dB 1o +30 dB Range
*Svope and Preamp Valley People
- FCC GENERAL CLASS LICENSE. Cassette recorded Menitoring Outputs AT, EEren
O 7,1 celand p,” Lecets lessons with seminars in Washington, Newark, . o
1 Q?F;l s e . Tne. Philadelphia. Bob Johnson Telecommunications, Phone Call For The Nearest Dealer:
X ) s wonld with guality 213)379-4461
b | SETHS 213) 1-800-800-4345
' nebuilt tubes cince 19F0. =
CALL TODAY FOR A FREE INFORMATION PACKET

1-800-624-7626

e ll USE BROADCAST ENGINEERING CLASSIFIEDS

Fax 504-892-7323
CLASSIFIED ADVERTISING RATES

Classified advertising now available as Classified Display or By-the-word.

Classified Display: $119 per column inch, per insertion, with frequency discounts available. 1 inch minimum, 10 inches
maximum per ad. Blind ads $40 additional. Reader Service number $50 additional. Spot color available for $95 (color deter
mined by publisher).

By-The-Word: $1.75 per word, per insertion. Initials and abbreviations count as full words. Blind ads $40 additional.
Minimum charge $40 per insertion. No agency discounts allowed for classified ads.

Contact Renée Hambleton, at (913)967-1732, for information on frequency and pre-payment discounts. To place your
classified ad send your order and materials to Broadcast Engineering, Classified Ad Mgr., P.O. Box 12901, Overland Park,
KS 66212-2215.

Sell your product, offer your services or fill your recruitment needs! Only $1.75/word
or S$102/column inch (12x rate).  What are you waiting  for?
(Ad closing date is the Sth of the month, preceding each issue). Call b §» § #

Yourname Date
Company (f applicable) Phone
Address .

Clity. State
AD COPY  Headline: (i.e.. For Sale, Misc., Help Wanted, Service)

Ad Copy. -

Q Please run my ad in (designate month or months preferred)

Q Call me about questions regarding my ad.  Signature
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R Al
Ad Index

Reader Reader

Page Service Advertiser Page Service Advertiser
Number Number Hotline Number Number Hotline
Abekas Video Systems .. ..... .. 19 13 ... .. 415-369-5111 Jampro Antennas, Inc. ....... ... 28 17 ...... 916-383-1177
Accu-Weather Inc.. . ............ 30 19...... 814-234-9601 Japan Electronics Show Assoc....59 34 ................
Acrodyne Industries, Inc. ........ 47 29 ... .. 800-523-2596 JVC Professional Products Co. ...21 15 ..... 800-JVC-5825
ADC Telecommunications .... .. 80A 73 ..... 800-726-4266 K R Electronics .. .............. 87 50...... 908-636-1900
ABQSA ... 53 33 ................ Leader Instruments Corp. ... .. .. 61 3536 ...800-645-5104
A.F. Associates Inc. .. ........... 73 43 ...... 201-767-1200 Ledtronics, INC. ..\ or 100 71...... 310-534-1505
Amco Engineering ............. SO - RRREEL 708-671-6670 Leitch Incorporated ... ... ... ... BC 3..... . 800-231-9673
Ampex Systems Corporation....34-35 22 ... ME-367-2011 ogitek o 47 713-782-4592
Aud!O PreC|S|or1 ................ 13 10...... 800-231-7350 Maxell Corp of America . ... ..... 1 9 800-533-2836
e . loimoseso  Midwes! Auloideo Exchange 101 0.....T00 251000
BEC Technologies . . ... ......... &7 5. ... 407-855-8181 Milestek . . ... ... ... .. ...... 98 67...... 817-455-7444
Frank R. Beemish & Company ..102 81 ...... 516-867-8510 MYAT ... 94 59...... 201-767-5380
Belar Electronics Laboratory . . . .. 9% 62... . .. 215-687-5550 National Transcommunications. .. .78 72 ................
Belden Wire & Cable. .. ...... 98-99 68 ... .800-BELDEN-4 Nautel Electronics . . .. .......... 44 27 ... 902-823-2233
Bird Electronics Corp.. ... ....... 88 53...... 216-248-1200 NEC Corp.........oveiin e 37 28 ...
The Broadcast Store Inc. .. ... .. 102 82 ... ... . 818-551-5858 Neutrik US.A. . ... ... .. ...... 71 42 ... ... 908-901-9488
Broadcast Video Systems Ltd. . . .. 97 65...... 416-764-1584 Nikon Electronic Imaging ......... 5 6..... 800-NIKON-US
BTS Broadcast TV Systems .. .. .. 39 24 ... 800-962-4BTS OMB Sistemas Electronicos . .. .. 19 14.... .. 347-627-4537
Canare Cable, Inc. ............. 84 57...... 818-365-2446 Opamp Labs, Inc. .............. 97 63...... 213-934-3566
Clark Wire & Cable . .......... 80B 46...... 708-272-9889 Orban, Div of AKG Acoustics. ... .. 7 7....... 510-351-3500
Clear-Com Intercom Systems. .. .. 89 56...... 510-527-6666 Otari Corp. ..o 4041 25...... 415-341-5900
Comark Communications, Inc....IBC  2....... 215-822-0777 Panasonic Broadcast & TV ....3165  ....... 800-524-0864
Conex Electric Systems ......... 88 54 ... 206-734-4323 Pioneer RVR Division . ........ .. 49 30...... 201-327-6400
Datatek, InC. .................. S CTILTE 800-882-9100 Pro-Bel INC. ... ... IFC 1....... 404-396-1971
DPS ... . . 87 52...... 606-371-5533 Queue Systems . .. ............. 97 84...... 818-895-8510
Dolby Labs In¢. ............. 4243 26...... CISRELAYELY Roland Corp. US. ... .ovvo.. . 79 48.. ... 213-685-5141
SO 29 18.....B00-DIALEEV  gp 0 grothers inc... ... 75 39 ....800-25-SHURE
Electro-Voice .. ................ 77 44 ... 616-695-6831 Sony BUSINESS - ..« v.v. ... o405 ... 800-635-SONY
Emcee Broadcast Products ... ... 45 28...... 717-443-9575 Sony Recording Media 56.57 201-930-7081

Enco Systems, Inc. ............. 85 49....800-ENCO-SYS . TG eEEE L
ESE 97 66.... .. 310-322-2136 Switchcraft Inc./Div. .Raytheon Sooalll Aaacans 312-792-2700
EVS Broadcast Equipment . . . . . .. 81 74 ..+32 41220070 Tascam/TEAC America, Inc. ...92-93 58...... 213-726-0303
Gentner Communications . . ... .. 83 45. ... .. 801-975-7200 Tektronix, Inc.. ................. 15 11 ....800-TEK-WIDE
Hardigg Industries ............. 88 55...... 413-665-2163 Television Technology Corp. ... .. 9 8. 303-665-8000
Harris Allied .. ............... 155 432 ....800-622-0022 Thomson Tubes Electroniques....96  61...... 201-812-9000
Henry Radio .................. 30 20...... 800-877-7979 United Ad Label Co. Inc. ........ 99 69 ..... 800-423-4643
Ikegami Electronics Inc. ... ... 6869 40 ...... 201-368-9171 Varian Associates Inc............ 3 g
ITSCorp. . ... 72 41 ... 412-941-1500 Vega, A Mark IV Company . .. .. .. 27 16 ...... 818-442-0782
tame ..... ... .. ... . ... ... 63 37......... 747 74 44 The Winsted Corporation . ... ... 100 70...... 612-944-8556

*‘Denotes demographic coverage

TOKYO, JAPAN

Mashy Yoshikawa

Orient Echo, Inc., 1101 Grand Maison
Shimomiyabi-Cho 2-18

Shinjuku-ku, Tokyo 162, Japan
Telephone: (03) 235-5961,

FAX: (03) 235-5852,

Telex: J-33376 MYORIENT
FREWVILLE, SOUTH AUSTRALIA
John Williamson

Hastwell, Williamson, Rep. Pty. Ltd.
1089 Conyngham Street

Frewville 5063, South Australia
Phone: 799-522, FAX: 08 79 9522
Telex: AASTI13 HANDM

CLASSIFIED ADVERTISING
OVERLAND PARK, KANSAS
Renee Hambleton, PO. Box 12901
Overland Park. KS 66282
913.967-1732

Advertising sales offices

NEW YORK, NEW YORK

Gordon & Associates

210 President Street, Brooklyn, NY 11231
Telephone: (7T18) 802-0488

FAX: (T18) 522-4751

Joanne Melton

Telephone: (212) 332-0628

FAX: (212) 332-0663

888 Tth Avenue, 38th Floor

New York. NY 10106

CHICAGO, ILLINOIS

Vitas Urbonas

Telephone: (312) 435-2361
FAX: (312) 9221408

55 East Jackson, Suite 1100
Chicago, 1L 60604

SANTA MONICA, CALIFORNIA

Jason Perlman

501 Santa Monica Blvd. Ste. 401

Santa Monica, CA 90401

Telephone: (310) 458-9987

FAX: (310) 393-2381

ENCINO, CALIFORNIA

Duane Hefner

16820 Ventura Blvd.. 2nd Floor

Encino. CA 91436

Telephone: (818) 386-0630. FAX: (818) 986-5454
OXFORD, ENGLAND

Richard Woolley

Intertec Publishing Corp

Unit 3, Farm Business Centre,

Clifton Road. Deddington, Oxford OX15 4TP England
Telephone: (086Y9) 38794

FAX: (0869) 38040, Telex: 8374649 BES G
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Introducing the Comark IOX.
The only IOT transmitter
with 3 million hours of
operating experience built in.

When considering a UHF 10T transmitter, you want reliability and experience. You want the latest
generation from the company that introduced Inductive Output Tube technology seven vears ago—Comark.

Over 3 million hours of on-the-air Inductive Output Tube experience went into the design of the 10X,
[ts leading-edge crowbar design, optically-isolated solid state control logic. Class A drivers. constant
impedance output bandpass filters, and IEG-215 implementation make it the most advanced UHI-TV
transmitter in the world today.

Like all Comark transmillers. the [0X includes our patented aural carrier corrector lechnology and
an advanced linearity correclor essential to meeting loday's requirements for high efficiency distortion-free
transmission.

Most importantly. the 10X includes our exclusive DUAL USE™system, making it an investment that pays
off today and guarantees HDT\ tomorrow. The 10\ operates with NTSC now and, in the future, can either be
converted to D-HDTV or split aparl into two systems—one for NTSC and the other for D-HDTV.

IU's also available in anv world transmission standard.

Three million hours of lransmission experience ' ‘ M ARK
helped us build features into the 10X our competitlion @ s

doesn’t even know they need. For more information on A THOMSON-CSF COMPANY it
Comarks 10\ transmlll“ter line, or o request a :qel of ourlatest | 200 & advance Lane » Colmar. PA 18915
HDTV TECH BRIEFS," call us today at 1-800-688-3669. TEL: (800) 688-3669 + FAX: (215) 822-9129

© 1993 Comark Communications. Inc.
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Why Have We Sold Thousands
Of Our Serial DAs?

Format hidependent
o with Automatic Selection of
143/177 Mbs or 270 Mbs

Frame Designed
o for Over 360 Mbs

. All DAs Meet Industry
i oStandards Using the
3 Latest Technology

10 Modules in
o d 2 RU Frame

(4 Modules in

a 1 RU Frame)

VSM-6800

« Monitoring DA -
4 Serial Video
Outputs Re-clocked
and Equalized

4 Monitoring Video

VSE-6800 -
o 8 Serial Video

e Outputs Re-clocked
7 VES-2200B Serial Digital with Equalization
.

Black Generator - up to 300 Meters
e P 8 Outputs of Digital Black . Ol TR
8 Versatile Frame in Component §.~2.~2 with
] o Accepts Other +3 to -5 Lines of Phasing with
EM] Tested to Modules such as an Analog Black Reference
o« Comply with VES-2200 Serial ) i
FCC Part 15 Digital Logo Generator

And The Price Helped!

'Y

The Digital Glue For Your Digital Systems. 1-800-231-9673

Leitch Incorporated, 920 Corporate Lune, Chesapeake, VA 23320 Tel: (800) 231-9673 or (804) 348-2300 Fax: (804) 348-4088
Leitch Video International Inc., 220 Duncan Mill Rd. =301, Don Mills, ON. Canada M3B 3J5 Tel: (800) 387-0233 or (410) 4459040 Fax: (410) 4450395
Leitch Europe Limited. 24 Campbell Ct.. Bramley, Basingstoke. Hants., UK. RG26 SEG Tel: +44 (0) 250 880088 Fax: ++44 (0) 250 880428

Circle (3) on Reply Card




