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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
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their signals can be received. Broadcasters
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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.

Circle (6) on Reply Card




e
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-
ter for Continuing Education, Athens, GA.
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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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H &— detail is second to none.

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

Our video patch corcs zre available in popular
lengths and colors - all ouilt for efficient video sig-
nal transmission. Cur patch cords come with
rugged metal handles anc optional rubber “boots”

for a better grip. The “boots” €=+
offer enhanced flex relie’ ard are

available in your choice of colors

- red, black, green or blue. Q&‘\

Switchcraft is dedicated to
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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

Circle (18) on Reply Card



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,
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S-component video, and available SMPTE Time Code.
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Figure 2. A typical composite RF STL system.
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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-
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— RIGHT COMPOSITE
)| COMPOSITE
— AUX XWTR = RECEIVER
950MHz
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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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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 di<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>