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FIELD PRODUCTION

readjoh demateks reedy, d pudael

Foryour audio needs: a growing line of compact,
easy -to -use FP amps and mixers.

Shure FP producs are built specifically for ENG, EFP. film, and video work. They're not general audio products that "might"
work on remotes.. And no one offers as wide a selection with this kind of built-in ruggedness and reliability.
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For Stereo Remotes. The FP32 Stereo Mixer is comparable in size
and features to our famous FP3I. Its stereo capability, light weight.
easy -to -use controls and convenient shoulder harness make it the
first choice of field crews. Our FP42 Stereo Mixer simplifies mic -

cueing, so important in situations like sports remotes. Plus it enables
you to easily mix down stereo in your post production booth. It offers
all the features of the popular M267 plus stereo capability and a
stereo headphone amp.

The Industry Standards. The FP31 is Shure's original field production mixer.
Thousands bet their audio on it worldwide. The FP16. a one -by -six dis-
tribution amp with transformer balancing and link jacks, outperforms all
competition. It's also ideal as a portable press bridge.

For Long Yardage Situations. The :FP I I Mic-to-Line Amp provides
freedom from noise in long line situations, with up to 84 dB of gain
in 15 6 -dB steps. It converts any mic to line level and includes an
invaluable limiter circuit. The FP12 Headphone Bridging Amp is
a must for shotgun and boom operators. It keeps them on target
without need for a return line. It's ideal for multiple headphone feeds,
troubleshooting, and as an intercom.

The new FP51 gated compressor/mixer rides gain automatically. Once you set the compres-
sion level, the FP51 adjusts automatically to changing signal levels in critical remote -to -studio
feeds to maximize signal output. As a result, your broadcast is quieter, smoother, better balanced
and more natural sounding.

hr more information on the entire FP line. e.3,11 or write. Sh, ire Brothers Inc., 222 Hartrev Avenue. Evanston, IL 60202-36%. (312) 866-2553.
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THE SOUND OF THE PROEESSIONALS...WORLDWIDE"
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Mobility. Versatility. Half -inch speed and
portability with one -inch quality. You
can have it all with the new JVC M -II
Video System.

From a full function editing recorder to a portable M -II
recorder for field use, the M -II system is designed for
easy integration with 3/4" U -VCR and S -VHS recorders
as well as M -II equipment and component digital
effects units.

Througt: use of the M -II format with Chroma 'Ilme-
Compressed Multiplexing the picture recorded and
played back maintains full broadcast quality over
several generations.

The higher recording density of the metal particle
tape and CTCM recording in the M -II format make
possible a continuous recording and playback time
of 90 minutes with a single cassette, approximately
the size of VHS with the quality of one -inch.

Get the speed, mobility and versatility you need in
today's fast -paced broadcasting world. For more
information on the M -II format, contact your Midwest
representative today.

For all your video production needs rely
on the recognized leader. Midwest . .

The Source.

JVIIDMESr
Communications Corp.

One Sperti Drive/Edgewood, KY 41017
(.606) 331-8990

minwEsr As the nation's largest JVC representative, Midwest offers you immediate delivery and
aependable service on the full line of JVC products including JVC M -II equipment.
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ON THE COVER
Technology is moving at a rapid pace, especial-
ly in the area of video equipment. This issue
examines key areas of product development,
and assesses what these changes mean to
broadcasters. Our cover this month
illustrates the source of all live video,
the camera pickup device. (Photo
courtesy of Philips Elcoma Division,
Eindhoven, the Netherlands.)
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VIDEO TECHNOLOGY UPDATE:
As new technology continues to accelerate in all directions, it is
integrated into almost every new broadcast video product.
Assessing developments and their applications in a broadcast
environment can be a full-time job. Our video technology update
focuses on several areas where broadcast technology is moving
the fastest.

26 Directions in Camera Design
By Rick Lehtinen, technical editor
Today's watchwords in lens and camera design are
smaller, lighter, smarter.

32 Weather Radar Systems
By Raymond L. Durand, Technology Service Corporation
Radar compositing now makes the big picture even
better.

44 Newsroom Automation
By Rick Lehtinen, technical editor
"Second -generation" newsroom computers are set to
hook up and take charge.

OTHER FEATURES:

52 Stereo TV Grows Up
By Dennis Ciapura, TEK1VIMAX Telecommunications
MTS is alive and well.

63 Moving into R-DAT
By Brad Dick, radio technical editor
There may be an R-DAT in your future. Then again,
maybe not.

4 News 18 11.oubleshooting
6 Editorial 20 Management for Engineers
8 FCC Update 76 Applied Technology: D-1 and D-2 formats

10 Strictly TV 94 Station -to -Station
12 re: Radio 102 Field Report: Shure SM89 microphone
14 Satellite Technology 107 SBE Update
16 Circuits 112 New Products
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To make you
a better editor
we had to get
personal.
Personal computers are easy -to -use,
fast, and extremely reliable. That's
why we chose this powerful technology
for the engine of our new low-cost
editor, the ACE"25.

As you cut your first shows, you'll
realize that the ACE -25 is not only
fast, powerful, and fun to use, but that
it also delivers a host of professional
features: an easy -on -the -eyes menu
display with EQ bar -graphs and VU
meters, a 1000 line EDL with list man-
agement, and a multi -function rotary
knob that controls everything-from
transports, to key clip, to audio levels.

This new technology also allows

us to give you the flexibility you've
always needed. You can choose be-
tween an internal composite, or a
component video switcher, plus an
internal audio switcher-each built
on a single board
and designed to fit
neatly into the
ACE -25 system's
main chassis. Even
better, these unique
switchers are con-
trolled fully by the

devote your energies to the creative
job at hand.

And now the best news! No mat-
ter what your business, whether it be
TV news editing or off-line post pro-
duction, the ACE -25 delivers more
features than any comparably priced
editor.

You see, we took the PC's great-
est strengths and used them to your
advantage to give you power and afford-
ability-and an editor that's easy to
get to know. So call your nearest
Ampex dealer or sales engineer to find
out more about the newest, friendliest
editor in the world.

It's about time you had some fun
in the edit bay.
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keyboard's rotary
knob! All this simplifies sys-
tem operation and lets you

AM PEX
C Ampex 1988

Atlanta (404) 491-7112 Chicago (312) 593-6000 Dallas (214) 960-1162 Los Angeles (818) 365-8627 New Jersey (201) 825-9600 (In New York (212) 947-8633)
San Francisco (415) 367-2202 Washington D.C. (301) 530-8800 Canada (416) 821-8840
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FCC to establish AM
interference standards

The National Association of Broad-
casters (NAB) has urged the Federal Com-
munications Commission (FCC) to estab-
lish AM radio interference standards and
calculation methods that "more precise-
ly characterize AM coverage and in-
terference:'

In its filing, the NAB said that FCC stan-
dards applied to a particular AM station
significantly overestimate that station's ac-
tual coverage.

The association said that the commis-
sion's allocation policies should accurate-
ly predict coverage and interference to
best serve the public interest and be
rooted in the subjective expectations of
AM service quality held by the listening
public. The NAB contends that the result
of the commission's proceedings must be
applied not only to existing AM service,
but also to the future AM allocations and
technical assignments on the expanded
AM band, 1,605kHz-1,705kHz.

Whatever AM technical standards are
adopted, NAB said, the AM spectrum
eventually will be exhausted. Although
new AM stations can be added in the ex-
panded band, the association said, it
strongly objects to "endless 'shoehorn-
ing -in' of additional stations and causing
new interference to existing stations
where there is essentially no more room
on the AM band:'

The NAB supplemented its filing with
two comprehensive studies: "AM Technical
Assignment Criteria: An Examination of
Issues Raised in MM Docket No. 87-267"
by Harrison Klein, of Hammett & Edison;
and "AM Radio Interference Study" by B.
Angell and Associates. The Klein report
is available from the NAB Station Services
for $75 for NAB members and $100 for
non-members. Telephone: 202-429-5380.

Rhodes named chief
scientist of the ATTC

Charles W. Rhodes, principal research
scientist with Philips Laboratories, Briar-

cliff Manor, NY, has been named chief sci-
entist of the Advanced Television Test
Center (ATTC). Rhodes, who has been with
Philips Laboratories since 1986, has been
involved in the development of the Philips
high -definition TV (HDTV) system.

The ATTC was established this year by
the broadcast industry to succeed and aug-
ment the projected National Association
of Broadcasters' technology center. The
purpose of the ATTC is to evaluate and test
advanced TV technologies in cooperation
with the Advanced Television Systems
Committee and the Federal Communica-
tions Commission's special advisory panel
on advanced television.

NAB applies for
experimental AM
station permit

The National Association of Broad-
casters has filed an application with the
Federal Communications Commission for

Continued on page 109
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The Telex 6120XLP
A new audio tape duplicator with

8X speed and tougher specs.

New, tougher specs for a
difference you can hear.
Telex is still the leader in high speed duplicating (16X speed)
with its famous 6120XL series, providing outstanding audio
quality, unlimited expandability and highly profitable production
capability. However, if you have higher critical audio needs,
the new Telex 6120XLP with 8X speed and XL Life heads should
be your choice. For full details and specifications or even a
demo tape, call or write to: Telex Communications, Inc.,
Minneapolis, MN 55420.

TELEX®
Circle (5) on Reply Card

I

I

I

 Send me a free demo cassette for my BE 8/88

evaluation- Include my reservation form
for a personal demonstration.

 Send me literature only at this time.

Telex Communications, Inc.
9600 Aldrich Av. So.
Minneapolis, MN 55420
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IEditorialI

Invest
in your

future

Technology is working overtime in the professional audio and video industries. Every
trade show reflects advancements. Just keeping up with the pace of technology isa
full-time job. Staying ahead of it is a real challenge. But regardless of how difficult
it may be, staying ahead is the name of the game. It is the key to your future.

Broadcast Engineering magazine works to bring you the latest in developing
technology every month and to explain what it will mean to you tomorrow. An inval-
uable element of this educational effort, however, is personal interaction with other
members of the broadcast industry and allied industries.

The Society of Broadcast Engineers is offering its members and other engineers and
technical managers in the broadcast, post -production and corporate/industrial com-
munities an excellent opportunity to keep abreast of the state-of-the-art.

The SBE national convention, to be held for the third year, has grown to become
a significant force in the educational efforts of the society. In conjunction with BE,
the Broadcast Engineering conference has provided attendees with an impressive
line-up of speakers from a wide variety of disciplines.

This year, the seminar sessions will be expanded to include additional topics on the
cutting edge of technology, such as high -definition television and implementation of
D-1 and D-2 recording equipment at broadcast and post -production facilities. The
engineering conference luncheon, the cornerstone of the seminar portion of the show,
will feature Lex Felker, chief of the FCC's mass media bureau. Four days of seminars
will be presented on topics ranging from new approaches to AM antenna design, to
the regulatory plans of the commission. Plus, exhibit hours have been lengthened to
provide attendees with more exclusive exhibit time.

In the past, some attendees had to choose between two presentations that they wanted
to hear. In response to requests from attendees at previous SBE conventions, the seminar
sessions have been arranged so there are no concurrent papers.

The exhibit area this year will be even more impressive than the '87 show in St.
Louis. The hall is more spacious, many exhibits will be larger, and more companies
will be on the floor. A number of companies are planning new product introductions
timed specifically for the SBE national convention.

In a significant move for the society, the SBE National Convention and Broadcast
Engineering Conference is being held in conjunction with the Rocky Mountain Film
& Video Expo and Region 8 International Television Association (ITVA) show. This
joint effort brings together key elements of the broadcast and post -production industries,
plus professional audio and video experts involved in corporate/industrial production
and post -production.

This joining of forces will accomplish several important goals. First, it will provide
a show that is greater than the sum of its parts. The SBE national convention has ex-
perienced steady growth since its launch in 1986. The Rocky Mountain Film & Video
Expo and Region 8 ITVA conference has provided the professional audio -video com-
munity in the Rocky Mountain states with a first-class show for the past three years.
Combining the two events in Denver this September will give each industry an op-
portunity to interact with the other. It also will give each group an opportunity to
learn from the other.

The mix of elements at the 1988 SBE National Convention and Broadcast Engineer-
ing Conference will be synergistic. Experts from every area of the broadcast, post -

production and corporate/industrial industries will be gathered in one place at one
time. And a packed exhibit hall will provide a golden opportunity to view the latest
in professional audio -video equipment.

The need to keep up with technology has never been greater than it is today. By
attending this year's SBE National Convention and Broadcast Engineering Con-
ference, you can more easily meet this challenge. The show will be Sept. 22-25 at
the Currigan Convention Center in Denver.

Plan on attending. You owe it to your future.

6 Broadcast Engineering August 1988
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INSTANT
SIGNAL

PROCESSING

JUST ADD TALENT.

Orban's new digitally -controlled 787A Programmable Mic Processor integrates an
unprecedented combination of vital signal processing functions into one powerful,
compact package. It delivers fully programmable mic- or line -level processing with
access to 99 memory registers through MIDI or RS -232 interfaces, or a console -
mounted remote control. All you do is add the talent.

The 787A offers a space -saving, elegant solution to many annoying problems (voice
deficiencies, poor room acoustics, noise, sibilance, wandering levels) in the broadcast con-
trol room, TV newsroom, or in commercial production, video post, audio -for -video, and
film scoring facilities. The 787A gives you an important competitive edge by enabling you
to repeat the same optimum sound every day for every voice, quickly and efficiently.

The 787A is complete audio processing arsenal in a box-a flexible parametric EQ, a
smooth compressor, noise and compressor gates, and a handy de-esser. The 787A
can be operated in mono or dual-channel/stereo (with the addition of a second -
channel slave). An optional Jensen transformer mic preamp with 48V phantom power
adds further flexibility.

Orban's 787A Programmable Mic Processor will help
you remember tomorrow the way your talent sounded
yesterday.

Orban Associates Inc.,
645 Bryant Street, San Francisco, CA 94107 USA

(415) 957-1067 Telex: 17-1480 FAX: (415) 957-1070
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IFCC updateI
Comparative renewal
to be examined

By Harry C. Martin

The commission has proposed measures
designed to curb abuses of the renewal
process. It also proposed to clarify the
standards for determining when an incum-
bent licensee is entitled to a renewal ex-
pectancy, and to refine or modify certain
other comparative factors used in renewal
hearings.

Incumbent broadcasters have been
plagued at renewal time by competing ap-
plications. Many are filed solely for the
purpose of forcing the licensee to pay a
cash sum to avoid the expense and un-
certainty of an FCC hearing. Since legis-
lation removing the cap on renewal set-
tlements was passed in 1982, this type of
harassment has become more and more
common.

The commission has made the follow-
ing suggestions for reforming the renewal
process:
 Reimposing limits on the amount of
money, or other consideration, that an in-
cumbent licensee would be allowed to pay
to secure withdrawal of a competing ap-
plication, or banning such payments
altogether.
 Finding a method for ensuring the bona
fide intentions of an applicant contesting
the renewal. Suggestions include require-
ments for more complete financial disclo-
sures and identification of all parties of
interest.
 Requiring applicants to certify their
good faith intentions at the time of appli-
cation, rather than at the time of settle-
ment, as is currently the case.

The commission also is considering
ways to refine the definition of meritorious
service in order to provide a more reliable
benchmark for renewal expectancy. If
those licensees who are meeting their
public interest responsibilities can be iden-
tified, the potential for blackmail or sham
applications will be reduced significantly.

Compulsory license reviewed
It is expected that the commission will

suggest to Congress that the cable indus-
try's compulsory copyright license be re-
pealed. The staff is working on a legisla-
tive proposal to this effect.

Martin is a partner with the legal firm of Reddy, Begley and
Martin, Washington, DC.

Legislation on the matter already is
pending in both the House and the Senate.
Rejection by the District of Columbia Cir-
cuit Court last year of the revised must -

carry rules inspired these legislative in-
itiatives. The House and Senate bills both
tie the continuation of the benefits con-
ferred by a compulsory license to a cable
operator's carriage of local TV signals.

Telco permitted to enter
cable business

GTE has been allowed by the commis-
sion to construct a cable system in Cerri-
tos, CA, as a result of a recently granted
waiver of the rules banning telephone
companies from owning or operating ca-
ble systems within their service areas. The
FCC's Common Carrier Bureau issued the
waiver because it found that without
GTE's participation, the community of
Cerritos would be left without cable serv-
ice. The California and National Cable Tel-
evision Associations have asked the com-
mission to review this decision.

The telco/cable ownership restriction,
which is incorporated in the 1984 Cable
Act and the agency's rules, is designed to
prevent cable TV from being monopolized
by powerful telephone companies. How-
ever, legislation now pending would re-
move this ban. Such a relaxation would
put the telcos into a position to become
more deeply involved in the information
services market.

Regardless of whether the restrictions
are removed by Congress and the commis-
sion, the Bell Operating Companies (BOCs)
will not be permitted such access without
a specific waiver from the court. The
BOCs still are being regulated by the U.S.
District Court in Washington, DC, as a re-
sult of the AT&T divestiture proceeding.
Because it is not a BOC, GTE is not sub-
ject to the court's jurisdiction.

Capitol Hill hearings
In May and June the cable TV and

broadcasting industries squared off in
hearings before the telecommunications
subcommittee of the House of Represen-
tatives. Spokespersons from every facet of
the video services industry appeared
before the subcommittee. Local TV broad-
casters, especially public and independent

stations, lined up with Hollywood in an
assault on the lightly regulated cable in-
dustry. They asked for must -carry legisla-
tion and greater congressional attention
to alleged monopolistic practices by the
cable MSOs.

A later hearing focused on HDTV.
Broadcast and cable factions came out on
opposite sides again, with the three ma-
jor networks pushing for a uniform tech-
nical standard to ensure that viewers not
served by cable will be able to receive a
quality signal in as short a time as possi-
ble. Cable and satellite operators argued
that imposition of a single standard would
force the technical limitations of the
broadcast spectrum on their broader -
spectrum technologies. For this reason,
cable and satellite interests view the rush
to standardize HDTV as counterproductive.

TV station fined
for indecent broadcast

A Kansas City, MO, TV station was fined
$2,000 for its prime -time broadcast of the
movie "Private Lessons:' which the com-
mission deemed indecent.

The Kansas City case was the first to re-
sult in a forfeiture under the indecency
standards adopted in April 1987. Those
standards do not permit the broadcast,
before midnight, of material that

. .depicts or describes, in terms patent-
ly offensive as measured by contemporary
community standards for the broadcast
medium, sexual or excretory activities or
organs:' A long court battle over the new
standard is expected.

HDTV report issued
The commission's "blue ribbon" commit-

tee on HDTV submitted its first interim re-
port. It recommended that the agency
move ahead with signal -quality standards
and allocate spectrum space to facilitate
a 2 -channel system for HDTV broadcasts.

I :tz.)))11
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service. The reliability only Grass Valley Group can offer. We call it the Horizon
Routing System. You'll just call it terrific.

Grass Valley Group®
A TEKTRONIX COMPANY

THE GRASS VALLEY GROUP, INC.® - P.O. Box 1114 - Grass Valley, CA 95945 USA - Telephone (916) 273-8421 - TRT: 160432
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The definition of
high definition

By Dennis R. Ciapura

The most confusing and perilous era in
the history of television is at hand. The
Advanced Television Systems Committee
(ATSC) recently voted to accept the
1125/60/16:9 production standard pro-
posed by SMPTE. MUSE is still on target
for DBS-delivered high -definition televi-
sion (HDTV) by 1990. Cable delivery of
HDTV was proved feasible in the 1987
MUSE CATV tests in the United States and
Canada. The Japanese hardware barons
are busy introducing a plethora of HDTV
products from production equipment to
consumer VCRs. How will terrestrial
broadcasters compete?

As the work on production standards
and the closed-circuit tests has plodded
forward over the past few years, most ter-
restrial broadcasters have tended to view
HDTV as a future technology-something
to follow with interest, but nothing to
worry about in the short term. But now
it's getting a little scary.

A few years ago, there was quite a bit
of speculation among broadcasters as to
the future of cable; many thought that
relatively few homes really would be
served by cable, and that most of the cable
networks would fail. It was more than a
little surprising to witness the rate of con-
sumer VCR proliferation and the develop-
ment of the video rental aftermarket. With
advertising revenues already fragmented,
can the industry afford to have broadcast
television recast as a low -tech service? Can
it afford the development of a separate
HDTV industry while an obsolete NTSC
broadcast system fades into economic
depression, the same way AM radio has
faded in the shadow of FM stereo?

Timing is everything
With HDTV, as in the introduction of

most new technologies, timing is every-
thing. If it were reasonable to expect that
CATV, DBS and other delivery competitors
would not provide HDTV service for
another 10 years, the best plan of action
might be to push for the additional band-
width necessary to support the best wide-

Ciapura is vice president of technical operations for Noble
Broadcast Group and president of TEKNIMAX Telecom-
munications, a San Diego -based technical management
consulting firm.

ISZrictlyTV I

band single -channel system or one of the
dual -channel alternatives. Unfortunately,
the regulatory trend has been to allocate
spectrum with a bias toward diversifica-
tion, and the quest for additional spectrum
undoubtedly would be an uphill battle.
UHF channels 70 to 83 already have gone
to land mobile, and with all the pressure
on spectrum, it is difficult to be optimistic
about bandwidth extension for the ex-
isting broadcast TV services, even in a
10 -year time frame.

Because the timing is so uncertain, it is
important to assess the possibilities within
the existing broadcast bandwidth limits.
This leads to another decision point:
NTSC-compatible vs. a new optimized
6MHz system. In view of the monumental
consequences of introducing a non -
compatible format, it is critical that broad-
casters determine what level of perform-
ance is expected by the consumer. After
all, an early start with a competitive prod-
uct is crucial to the capture of a dominant
share of the HDTV market. History has
shown that the success of a product is not
necessarily a result of its technical
superiority.

Performance vs. marketability
Consider, for example, the Beta-vs:VHS

contest in the consumer video market.
Few technical reviewers would argue
against the superior video performance of
the Beta format, yet VHS has prevailed in
the United States. It's a matter of consumer
perception, and the average consumer
rarely has the opportunity to engage in
scientific A/B product testing. The basic,
underlying fact is that both products pro-
duced a picture that was essentially the
same to most viewers in a typical show-
room environment. Factors other than
technical superiority became key drivers.

The same conditions are likely to govern
the transition to HDTV, so it is imperative
that broadcasters do not confuse perform-
ance and marketability. The real challenge
is determining whether performance level
and features will be perceived by the
average consumer as equivalent to the
competing formats.

If the required performance can be
achieved within the NTSC compatibility
constraints, broadcasters may have the

huge advantage of driving the HDTV tran-
sition, rather than struggling to stay alive
in it. The key question, therefore, is
whether competitive performance can be
achieved with compatibility. The answer
depends on three things: how clearly the
NTSC limitations are understood, how
close an NTSC-compatible format can
come to the competing formats, and how
noticeable the remaining differences will
be to the consumer.

Evaluating consumer perceptions
Aspect ratio is by far the most

recognizable and important HMV feature.
The "wide screen" look is likely to be the
prime product differentiator in the
showroom, so it is important that broad-
cast HDTV present the same kind of
theaterlike display as the competing
delivery systems. This leads to the dual
challenge of achieving an aspect ratio that
is essentially the same as the competing
formats and is compatible with existing
NTSC receivers.

The NHK production format and MUSE
both feature a 16:9 aspect ratio, which is
wide enough to eliminate pan -and -scan
and has tested well with consumers. The
VISTA 2 -channel system developed by The
New York Institute of Technology provides
an NTSC-compatible main channel with a
5:3 aspect ratio, and the Compatible Video
Consortium (CVC) proposal for HD-NTSC
has been upgraded from a 14:9 to a 5:3
aspect ratio. With 560 active line time to
scan a 5:3, the porches are reduced but
still are within a range that present
receivers can handle without difficulty.

The main question, then, is whether the
5:3 aspect ratio will be perceived as essen-
tially the same as 16:9.

I :I:4)))l
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Ire:RadioI
Know the FCC rules
on DA calculations

By John Battison, P.E.

Last month's "re: Radio" concluded with
a warning about using computer programs
to calculate directional antenna patterns.
A problem often arises when an eager en-
gineer designs a custom program based
on the well-known DA theory (forgetting
that the theoretical pattern is no longer
acceptable by the FCC), or purchases one
of the many good computer programs
available, but does not know how to use
it properly. In either case, the engineer's
time, and sometimes money, has been
wasted.

Basically, the operation of a DA is based
on vectors. Typically, at least two combina-
tions of vectors will produce the desired
pattern shape. However, one is usually bet-
ter than the other. The appropriate vec-
tor combination is the one that produces
the longest vectors in the major lobe.
Some computer programs will select the
best parameters based on efficiency and
desired operation. These are the types of
programs offered by consulting engineers.

Calculating rss
The rms (root -mean -square) is deter-

mined when a new DA pattern is calcu-
lated. During this procedure, the rss (root -
sum -square) also is calculated. The rss is
equal to the squared values of the radia-
tion from each tower added (summed) to-
gether. The square root is then found, and
this is the rss of the antenna array. It is
another indication of efficiency and also
is used as a measure of array stability.

The ratio of rss to rms should not be
high. A high ratio often indicates an un-
desirably high gain. High gain may be the
result of an error in calculations or of an
unstable array that tends to change char-
acteristics erratically because of weather
conditions or other reasons. Often, a less
high -gain or super -efficiency DA will be
more stable and prevent such problems.

Here is an example of rss calculation for
a 3 -tower array with an expected radia-
tion of 196mV/m from each tower. The re-
sult of squaring each radiation value is
38,416. The sum of the three is 115,248.
The square root is then found to equal

Battison, BE's consultant on antennas and radiation, owns
John H. Battison and Associates, a consulting engineering
company in Columbus, OH.

339mV/m. Similarly, for a 2 -tower array,
the rss would be 277mV/m.

The observant reader will notice that
this example uses the radiation at one mile
value. This is an error that the FCC would
not condone. The commission requires
everything to be measured in metric units,
in accordance with the WARC agreements
and the switch to metrics in the United
States. If an application is submitted in
other than metric units, it may be rejected.
At the least, the commission will require
that a new series of figures using metric
units be provided.

Verify the performance
After an antenna proof is performed, the

rms is sometimes found to be far higher
than the application showed. This general-
ly indicates an error in the proof or an un-
calibrated measuring instrument. For this
reason, all ammeters to be used in a DA
should be calibrated using the method de-
scribed in previous columns. Or, if time
permits, have the meters sent away to one
of the calibration services.

An excessively high paper rms can
sometimes be traced to errors in the curve -
fitting analysis that resulted in high inverse
fields. If you obtain a high rms after com-
pleting a proof, don't congratulate yourself
on having a fantastic operation until you
have checked for possible errors.

If the system uses a negative resistance
tower, such as that shown in Figure 1, it
is often the cause of the problem. But, re-
member: Contrary to what a lot of station

TOWER TOWER
NO 1 NO 2

Figure 1. Simplified negative tower power flow
diagram.

engineers think, a negative tower is not
simply a tower with a negative sign in
front of the phase angle. For instance,
1.3/-104° is not a negative tower. The
negative sign merely means that the
phase angle is negative.

A negative tower reading might look
like this: -340+ j30. The negative sign
in front of the base resistance shows that
the tower is designed to take power out
of the system and return it to the other
towers via the phasing system. If this tow-
er's coupling system is not adjusted prop-
erly, the power that was planned to be ob-
tained from this tower will not be returned
to the system, and the array efficiency will
suffer.

For these reasons, it is essential the ATU
and phaser are adjusted correctly. Remem-
ber that, in this case, the antenna becomes
the power source, and the phaser system
becomes the load. Unless the power
source and the load are matched proper-
ly, proper power transfer will not occur.

Check the grounding
If the rms is much lower than antici-

pated, it is an indication of excessive losses
in the system. If you are tuning a new in-
stallation, check to be sure that all ground
straps have been properly brazed to the
ATU circuits, the tower bases and the
ground system itself.

I once worked on a new system that
showed an extremely low efficiency. Na-
turally, my first thought was that the ATUs
or phaser were misadjusted. However,
close inspection showed that the low effi-
ciency was caused by the absence of cop-
per strapping between the ground system,
the ATU and the tower bases. It was only
after a physical inspection that the miss-
ing links were discovered.

I :I:))))I
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FOR PROGRAMMERS:
Pictured above is the new FM processor from
CRL. the SMP-850. It offers you a clean, open
and transparent sound that will make you the
w_nner on the FM dial. Here's why. Most audio
processors get muddy sounding if you turn
them up to get loud. Because of this fact, all
kinds of add-on boxes are being used to "bright-
en" the sound. CRL has solved the problem by
developing the variable transfer function pre -
emphasis limiter, which will give you a LOUD
clean signal that STAYS bright and open.
That's why we call it "Digital Friendly".

But that's not all. We have "built in" a cIrcuit
that widens your stereo image. Sound Field
Enhancement increases the separation be-
tween the left and right channels, but only on
triose recordings that need it. This means that
YOUR stereo image is going to be more
cramatic than your competition.

Also in the SMP-850 there is new input
compressor that keeps the highs and lcws in
balance and gives you clean consistent bass
that has punch and impact. All this for an
affordable $1950.

Yes, we know it sounds too good to be true.
That's why we offer free auditions. Hearing is
believing. Call CRL now. BEFORE your next
ratings period starts.

Call 800-535-7648
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!Satellite technology/

Up, up and away

By Elmer Smalling Ill

Following last month's discussion of
rocket fuels and engines, let's examine a
typical launch vehicle and launch proce-
dure events during liftoff and ascent.

The launch vehicle
The Delta vehicle was used for the

launch of early communications satellites.
At a length of 115 feet and weighing 116
tons, Delta had a liftoff thrust of 305,000
pounds (or, to rocket engineers, 1.4 million
Newtons). The Delta vehicle payload ca-
pacity was about 400 pounds for synchro-
nous orbit or 5,500 pounds for near -Earth
orbit.

The first stage of the Delta was a 90 -foot -
long Thor rocket that burned kerosene
and liquid nitrogen. In a burn time of 3.5
minutes, the rocket developed a total
thrust of 200,000 pounds.

A second stage consisted of an 11 -foot
section using liquid Aerozene-50 as a fuel.
Nitrogen tetroxide, N204, was the oxi-
dizer that began a 5 -minute burn for a
9,400 -pound thrust.

Stage three was five feet long. This solid -
fuel section burned for 45s, for a thrust of
9,500 pounds.

A more recent rocket vehicle is the Ti-
tan IV. This 4 -stage Titan's geostationary
payload capacity is greater than 2,500
pounds, about 5 times the earlier Delta
units.

In the first stage are two 115 -foot,
10 -foot -diameter solid -fuel rocket motors,
each capable of 1.5 million pounds of
thrust. The burn time of stage one is about
three minutes.

Stage two burns for about one minute.
During that time, the 85 -foot liquid -fuel
engine can develop a capacity for 550,000
pounds of thrust.

The third stage consists of a 33 -foot
liquid -fuel rocket with a thrust rating of
100,000 pounds. It has a burn time slight-
ly longer than two minutes.

The fourth stage, a Centaur upper stage,
is a cryogenic fuel rocket. In its 3 -minute
burn, the 30 -foot -long rocket develops a
30,000 -pound thrust.

In a large launch vehicle configuration
such as the Titan IV, the main thrust pro -

Smalling, BE's consultant on rable/satelltte systems, is presi-
dent of Jenel Systems and Design, Dallas.

ducers are called the boosters (strap -on
units) and the sustainer (the internal
engine).

Shuttling to low orbits
The space shuttle is the most powerful

launch vehicle to date, accommodating

VEHICLE
H-1 (Japan)
Arlene III (ESA)
Long March 3 (China)
Titan IV (USA)
Zonda D1 (USSR)

PAY LC A D
550 pounds

1,325 pounds
1,400 pounds
1,500 pounds
1,600 pounds

Table 1. A comparison of the launch vehicles
currently used by various nations shows a wide
range of payload capability.

EVENT
Liftoff

TIME INTO FL'GHT
0.00

Booster engine cutoff 2.01
Booster jettison 2.04
Nose shroud jettison 2.30
Second stage jettison 5.30
Spacecraft separation 5:45
Start programmed

pitch positioning
Stop pitch positioning
Apogee kick motor (AKM)

Ignition 13:45
AKM burnout 14:20
Adjust forward velocity 14:25
Start yaw positioning 14:45
Stop yaw positioning 15:30
Start roll adjustment 15:35
Stop roll adjustment 15:45
Blowdown hydrazine 19:30
Deploy solar array 19:45
Deploy search and receive (SAR)

antenna 25:15
Deploy VHF antenna 28:00
Deploy UHF antenna 28:30
Deactivation of control system 33:45
1andover of vehicle to

operator control 34:00

10:00
-1:40

Table 2. A typical launch by NASA could be
represented by this schedule from T-0:00 to
handover, when the vehicle control is given to
the satellite operator.

payloads up to 29,000 pounds in low -earth
orbit and 2,300 pounds in geostationary
orbit. Its launch system consists of three
SSMEs (space shuttle main engines, fed by
an external tank) and two strap -on solid -
fuel rocket boosters. Only the large exter-
nal tank is expended after launch. The two
solid -fuel rocket boosters are jettisoned ap-
proximately two minutes after liftoff and
parachuted into the ocean. The external
tank is jettisoned immediately after the
main engine shutoff. After this operation,
the shuttle's orbital maneuvering system
(OMS) provides the power needed to at-
tain a near -Earth orbit.

Once the shuttle has completed its mis-
sion, the OMS is used to place the vehicle
in a tail -first position and to decelerate
enough to fall out of orbit (de -orbit). When
this operation is completed, the shuttle is
turned nose -first for re-entry.

The orientation of the shuttle is con-
trolled by the reaction control system
(RCS) until it is in the earth's atmosphere.
There, friction and lift, caused by the mol-
ecules of air, allow the use of the aeronau-
tic control surfaces to fly the shuttle.
Rocket stages, expended motors and sat-
ellites eventually will drift out of orbit and
fall back into the earth's atmosphere. Be-
cause of their tremendous speed and the
resistance of the air, the re-entering bodies
burn up.

To prevent burning of the shuttle when
it re-enters, it is covered with tiles made
of an ablative insulator material. These
tiles cover the entire outer surface of the
shuttle and burn as the heat of re-entry
increases. The tiles are designed to be
thick enough to protect the vehicle for on-
ly one re-entry. They must be replaced
before each launch.
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20 getsyou 40. 40 inputs plus 8 subs for tracking, overdub-
bing or mix down means flexibility and control without re -patching at every
step. Thanks to the flexibility of the WR-T820B, you can use the monitor sec-
tion during mixdown to gain 20 extra inputs-over and above the WR-T820B's
20 input modules. So 20 really does get you 40!

The WR-T820B's performance and construction quality are every bit as remark-
able as its design. Premium, high-speed IC's in the gain stages give it an open
sound that does full justice to all those incoming signals. And our faders are
rated at 300,000 operations -20 times the life of a typical carbon fader. Just two
examples of RAMSAs integrity in design and component selection.

See your RAMSA dealer for a complete demo. Or contact us for further infor-
mation at: 6550 Katella Ave., Cypress, CA 90630, 714/895-7200.

Panasonic
Industrial Company
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ICircuitsI
A dynamic waveform
can make waves

By Gerry Kaufhold II

Acircuit capable of generating ac sig-
nals is shown in Figure 1. Notice its sim-
ilarity to the 8 -bit R -2R ladder digital -to -
analog (D/A) converter discussed in last
month's "Circuits" column. Some filtering
has been added, and you can assume that
software has been provided to create a se-
quenced series of switch operations.

Frequency limits
When ac waveforms are produced from

this circuit, the upper band of frequencies
is limited by the speed with which the con-
trolling element can manipulate the switch
settings. For example, a 6305 microproc-

Kaufhold is an independent consultant located In Tempe, AZ.
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essor can produce tones up to 10kHz, but
not much higher. The number of clock cy-
cles required to process the instructions
to produce the tones is set by the software
instruction set, and the speed of each cy-
cle is fixed by the speed of the master
system clock.

The output of the R -2R ladder and buf-
fer amplifier is shown in Figure 2. Notice
the stair -step appearance of the signal.
The discontinuities produce high -frequen-
cy noise and harmonics that must be
filtered.

The lower band of frequencies requires
special consideration. For example, if a cir-
cuit is expected to produce 10Hz tones, the
rolloff of the low-pass filter should be set
to begin near 12Hz, in order to block the
second harmonic at 20Hz. Low -frequency
filters for this range are complicated as
well as expensive. Even for generating
tones between 100Hz and 1kHz, the low-

TER

O

Figure 1. This D/A converter circuit is capable of generating nearly sinusoidal waveforms. Note
the separate analog and digital grounds.

ERROR
BETWEEN ,{

V STEPS
0 4 8 5

S

TIME

STEP M- 0 1 2 3 4 5 8 7 8 5 4 3 2 1

VOLTAGE AT POINT A A.
OUTPUT OF BUFFER A,

SHOWING QUANTIZATION
ERRORS

TIME D
VOLTAGE AT POINT B -
OUTPUT OF LOW-PASS
FILTER AND BUFFER B,
SHOWING DISTORTION

Figure 2. Sample waveforms taken from the top end of the voltage range for the Figure 1 cir-
cuit. Note glitches due to quantization error.

pass filter must be designed carefully if
distortion and noise are to be minimized.

Producing dynamic signals
Analog filter design becomes the domi-

nant issue when ac waveforms are gen-
erated with digital circuitry. Some function
generators that use D/A converters have
a tunable low-pass filter following the buf-
fer amplifier. The software that controls
the tone generator also controls the filter,
automatically adjusting the filter cutoff as
tone frequency changes.

Component tolerance also is important.
Significant distortion can result from even
minor variances.

Look closely at the size of the step be-
tween counts 4 and 5 in the stair -step
waveform of Figure 2. This non -uniform
stair -step will occur twice during each
cycle-once as the signal increases and
again as the signal decreases. The noise
created by such non -uniformity in the
stair -step is called quantization noise. This
can occur at a frequency that is related
to the number of cycles per second at
which the stair -step is moving, or it can
cause intermodulation products that are
difficult to predict or eliminate.

The speed of microcomputers is inade-
quate to allow their use as control ele-
ments for high -frequency signal genera-
tors. To obtain frequencies in the video
range, custom -integrated circuits are nec-
essary. Studying the schematic diagrams
and theory of operation of the station's
digital framestore might be a good way
to learn more about generating ac wave-
forms with digital circuits.
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Be prepared.
For the

first real
improvement
in AM sound
in more than

adecade.

The future offers real promise for AM radio.
NRSC AM radios are almost here, factory -installed
in new cars. Soon, home stereos and portable
sets will also be NRSC-equipped.

NRSC (National Radio Systems Committee)
has created a voluntary national transmission
standard that makes wideband high-fidelity AM
radios practical. As broadcasters adopt the NRSC
standard, receiver manufacturers can extend and
flatten their frequency response without risk of
increasing the audibility of interference.

Is your station prepared?

The 9100B NRSC-standard OPTIMOD-AM®
is the first choice of AM stations concerned
about improving their sound to compete with
FM. OPTIMOD-AM sounds great on both the
new NRSC receivers and on the millions of
narrow -band receivers already in the field that
will be in use for years to come.

When replacing older -style processors with
OPTIMOD-AM, stations experience a significant
increase in coverage area. And when replacing
any processor, stations experience a dramatic
improvement in sound quality, on both voice and
music, with no sacrifice of loudness.

Superior sound is an important part of an
overall strategy to increase ratings and profits.
With OPTIMOD-AM, your announcers' voices
will have presence and impact, while still
sounding very clean. Music will have real bass,
with punch and warmth, not boom. The highs
will seem to open up. And loudness and tonal
balance will be consistent from source to source.

OPTIMOD-AM can be configured to operate
optimally in mono, C-QUAM® stereo, or Kahn
stereo. Mono units can be field -upgraded later to
stereo by simply plugging in additional cards.

Be prepared. Call your Orban Broadcast
Products Dealer for more information on
OPTIMOD-AM 9100B, or call us direct.

otban
Orban Associates Inc.

645 Bryant Street, San Francisco, CA 94107 USA
Telex 17-1480 FAX (415) 957-1070

Telephone (415) 957-1067 or (800) 227-4498

® OPTIMOD-AM is a registered trademark of Orban Associates Inc
C-QUAM is a registered trademark of Motorola, Inc.
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'Troubleshooting'

CD player repair
requires skill

By Brad Dick,
radio technical editor

Acommon complaint of CD users
centers on problems with tracking or skip-
ping. The resulting audio signal sounds
much like that produced by an analog disc
when the tone arm skips. As with turn-
tables, tracking and skipping problems
often are caused by mechanical factors.

The design of CD players occasionally
makes it hard to differentiate between
tracking and focus servo problems. For in-
stance, a proper focus signal often is re-
quired before the tracking servo can out-
put a tracking control voltage. To further
complicate the problem, some CD players
use the tracking error signal (TER) as a
fine control for the traverse servo motor.
Without the proper TER, the radial track-
ing coil and traverse servo have no con-
trol signals. Symptoms of mistracking may
be caused by either condition.

Electrical failure
The first step in resolving this problem

should be to determine whether the cause
is mechanical or electrical in nature. In
either case, a quick touch-up of the elec-

LASER

{TRACKING
DIODES

TRACKING
COIL

MATRIX

trical tracking adjustments (described in
last month's "Troubleshooting" column) is
probably in order. If the problem persists,
more detailed troubleshooting is required.
A block diagram of a typical tracking cir-
cuit is shown in Figure 1.

One potential electrical cause centers on
the error -detection and variable -gain cir-
cuits, through which the tracking error
voltage often is routed. If the disc or im-
proper tracking is causing the interruption
of this signal, it may appear that the radial
tracking or traverse servos are at fault
when, in fact, they are not.

Start the CD player to see whether the
pickup moves to the inner limit when
power is applied. If it does, the reset and
basic servo circuits are working. However,
if the player still appears to be mistrack-
ing, trace the TER signal from the IC pre -
amp to the tracking actuator coil. Note
that several servo ICs may be involved, so
be sure you monitor both the input and
output signal points. Note that some IC
servo circuits require several input signals
before allowing the TER signal to pass. If
any of the required status inputs are miss-
ing, the drive IC may not output the de-
sired drive signal.

The traverse servo uses two commands
to direct its motion. A forward (FWD) com-
mand moves the optical assembly for-
ward, toward the outside of the disc. A
reverse (REV) command moves the assem-
bly back toward the inner tracks. The eas-

SERVO
DRIVE

TE AMP

LOW -FREQUENCY
CORRECTION

AMP

TE S/W

Figure I. Simplified block diagram of a tracking servo circuit.
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iest way to check the traverse servo is
through the search forward/reverse
modes. If the forward and reverse signals
(sometimes called kick F/R) are present,
and the traverse servo motor moves the
assembly, then the entire system is work-
ing properly.

Mechanical failure
Often, the adjustments appear to be cor-

rect, and the EMF signal looks good on
the scope, yet the CD player continues to
mistrack. What then? Let's look at poten-
tial mechanical causes. Two areas need to
be checked: the optical block and the sled
drive mechanics.

Monitor the tracking error signal with
the scope set to a 5ms time base. The dis-
play may show what appears to be ran-
dom noise. However, if the sled is binding,
you will see a gradual build-up of a fun-
damental frequency at about 250Hz. To
demonstrate this problem, load a CD, and
mechanically jam the sled during play.
Monitor the TER signal, and note the
change as you prevent the sled from
moving.

If the CD player uses a pulse -width mod-
ulation (PWM) drive scheme, there is an-
other way to check for mechanical bind-
ing. A common CD player using PWM
drive has a normal sled drive pulse width
of 2µ,s to 7µs. When too much friction oc-
curs in the drive system, the pulse width
slowly increases, then drops to zero right
after a skip. This happens as the drive cir-
cuitry tries to force the sled to move by
applying more power (longer pulse width)
to the motor. Then, the sled assembly
breaks loose and jumps forward, or the ob-
jective lens reaches the end of its range
and jumps backwards. In either case, for
a moment, there is zero tracking error
and, consequently, no correction. This is
a sure sign of mechanical trouble.

Acknowledgment: Background information on this topic
was obtained from "Audio Corner," by Kirk Vistain, Electronic
Servicing A Technology, August 1987; and "Compact Disc
Troubleshooting & Repair," by Neil Heller and Thomas Bentz,
Howard W. Sams & Company. I :7::.))))1
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MULTI -FORMAT INTEGRATION

JVC DISPELS THE RUMORS
OF FORMAT WARS

The video world is alive with talk about
formats, old and new. Editors write about
"the new age of video". Trade show
attendees pack the booths to see the
newest formats.

It makes great conversation. But it's
making the people who buy and use video
equipment uneasy, and confused.

The trouble is that all the formats -3/4 -in.,
S -VHS, and MII are being perceived as little
islands unto themselves, with no connecting
bridges, and no transitions.

It's time someone told the real story about
multi -format integration, because the truth is
that these formats can work together. They
can be complimentary, not confusing. And
they can offer more than the individual parts
alone can provide.

How can this be? It takes a commitment to
create a bridge between formats, so that the
production suite is a place of harmony. Not
hostility.

JVC has made that commitment. Our
314-n., S -VHS, and MII products work
together. They will also work well with
equipment from other manufacturers.
The result is a production suite that links
yesterday's technology with today's
innovations, and today's innovations with

tomorrow's technology.
It didn't happen by accident. We planned

for it. Rather than beat our chests about the
"exclusivity" of our formats, we committed
our company to products that ease the
transition from MII to S -VHS to 3/4 -in. to
VHS. And even to 1 -in.

Imagine the benefits: The field production
crew brings S -VHS footage to the production
suite, where it is edited in the most desirable
manner-at the component level. The
material can be integrated with existing
libraries of 3/4 in., VHS, or any other tape,
and it can be alternately monitored in
component form, or in any format, on a
single monitor. The end result can be
S -VHS, 3/4 -in., MIL 1 -in. or VHS.

So much for exclusivity.
And so much for the belief that a

multi -format world must also be confusing
and expensive. While our competition is
boasting the benefits of one format over the
other, JVC is integrating the benefits and
applications of all the formats to make life
easier, less confusing, and less expensive.

Let JVC show you that there really is
such a thing as multi -format integration,
and how it can make your production suite
complimentary-not confusing.

ALWAYS A STEP AHEAD...
TO KEEP YOU A STEP AHEAD.
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To achieve success,
you have to define it

By Brad Dick,
radio technical editor

What would it take to make you feel
successful? Money? A new car or house?
A particular job title? Although success is
widely talked about, few seem to achieve
it.

Ask 10 people what would make them
feel successful, and you'll get 10 different
answers. There is no one correct answer
to the question. It's important, however,
that you be able to define what would
make you feel successful.

People often think that a higher salary
or a better job title carries with it a feel-
ing of success. This is not the case. Posi-
tion and money seldom provide the auto-
matic satisfaction that we assume they
will. Therein lies one of the traps into
which many of us fall. We mistakenly be-
lieve that if we can only get that next pro-
motion, or earn $30,000 or perhaps
$75,000, we will have achieved success.

When everything isn't enough
When asked what it would take to make

him feel successful, a TV chief engineer
earning more than $75,000 replied that he
would consider himself successful if only
he could make $100,000 a year. A network
CEO said that success for her would be ap-
pointment to a presidential commission.
In both cases, the person is viewed by
others as tremendously successful. Yet, to
themselves, these people have not
reached that elusive goal of personal suc-
cess. You'd be surprised at how many
seemingly successful people actually see
themselves as failures.

People often restrict their chances of
finding success by operating in the limiting
mode. Engineers are familiar with this
term as it applies to equipment-a low
power -supply voltage may restrict the
maximum available output power. The
equipment doesn't quit, but its perform-
ance is limited severely.

Much the same thing can happen in a
person's life. Believing lofty goals and
career challenges are beyond their capa-
bilities, some people self -limit their per-
formance by telling themselves "I can't:'
Such an approach to life often is used as
a face-saving tactic. Never trying means
that you won't fail, but it also guarantees
that you won't succeed. The limiting mode
also causes people to freeze up, to be un-

Management
for engineers

able to act or to make decisions. Excuses
are abundant.

One CE, John, complains continually
about his job. He gripes of working too
many hours and receiving too little pay.
John says he is going to return to school
and finish his MBA degree, get out of
broadcasting and make some "real mon-
ey." John talks a good game, but he never
takes any steps to complete the process.
He never enrolls in classes or visits the
school. He just continues to complain
about his situation.

Never trying means
that you won't fail,

but it also guarantees
that you won't

succeed.

Consider the options
Getting out of the failure mode is not

easy, especially if you've spent a good deal
of your professional career telling yourself
"I can't:' First, you'll have to decide to
make a change and to take charge of your
future. The second step is to identify those
things that would make you feel
successful.

 What Is really Important to me?
 What rewards do I really want

from life?
 What are my strengths,

weaknesses, preferences and
resources?

 What do I like about what I am
doing now?

 What don't I Tike about what I
am doing now?

 What do I really want to do?

Table 1. Ask yourself these questions when
developing a career plan. A close look at your
answers will help you better understand what
you want to do with your career, and you'll
probably find out something about yourself.

The third step, an important one, is to
list your career options. This should be a
free -wheeling exercise. Do not limit your
possible options to "safe" choices. Consider
all the things that you think might be fun
and that you would like to do. Just because
you've been the TV engineering manager
doesn't mean you have to remain in the
job. People change careers every day. The
key is to list as many options as you can
think of.

One engineer, when asked what he real-
ly wanted to do, said "go fishing:' Well, not
everything on your list may be feasible.
After all, you still want to eat. However,
go ahead and allow yourself to consider
all the possibilities. You can boil them
down into feasible choices later.

The fourth step is to evaluate your
strengths and weaknesses. This is the time
to be brutally honest with yourself. What
tasks are you good at? What skills do you
lack? For instance, if you get lost trying
to find the bathroom, it probably wouldn't
be wise for you to try to become a
navigator.

Also, consider what resources are avail-
able to you. One engineer wanted to teach
electronics. Unfortunately, the nearest
university was several hundred miles away.
When he determined that it wasn't eco-
nomically feasible to move his family to
that location, he looked to alternative
resources. He found that the continuing
education program at the local high school
needed a part-time technical instructor.
The job fulfilled his desire to teach, in-
creasing his feeling of success.

The choice is yours
Not everyone will complete this plan-

ning process because it is often uncomfort-
able. Career planning can make you anx-
ious because it involves change. Remem-
ber, though, career changes are seldom ir-
revocable. Adopt the attitude that change
will be good for your career. Also, it's
possible that a careful analysis will show
that your current position is best for you.
You'll never know, however, unless you
evaluate yourself thoroughly and honestly.

I :I:))))1
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NEW FROM

SYSTEMS'
5000 SERIES

The First No -Compromise
Modular Radio Console...

EMI S.

...At A Down -To -Earth Price: 16 Channels, Under $10,000.

THE FEATURES YOU WANT -

16 Modular Stereo Channels.
Program, Audition and
Mono Mixdown Balanced Outputs.
Telephone Mix -Minus Buss.
Full Monitoring Facilities.
Remote Equipment Start/Stop.
Remote Module Control.
Standard Digital Clock and Timer.
Optional EQ and Effects Modules.

THE DEPENDABILITY YOU NEED-

DC Contrclled - No Audio On Pots.
Rugged Modular Construction.
Penny & Giles Slide Faders.
ITT Schadow Switches.
NE5532 IC Module Design.
External Regulated Power Supply.
Superb Audio Performance Specs.
Most Important, Arrzkis Systems
Designed -in Ultra ReNabilityl

For features, performance, price and reliability,
/110EIL717YEILAILL75 CONSOLE LIKE AIMAKIN.

Call (303) 224-2248
arrakis
SYSTEMS, INCARRAKIS SYSTEMS INC 2609 RIVERBEND COURT FORT COLLINS, CO .30525

Circle (14) on Reply Card





Video
technology
update
By Rick Lehtinen, TV technical editor

Video technology is on the move. That
means you have to stay on your toes.

It's important to keep up with what's new in
broadcasting, but it isn't always easy to do. It's hard
enough just keeping up with things at the statio-r. Time
spent following the industry is time not spent
maintaining equipment and planning facilities. But if
you ignore the outside world to take care of immediate
problems, you may find the future sidestepping rou.

This month's special Video Technology Update is de-
signed to help you in two ways. First, it highlights some
trends that may interest you. Second, it gives you a
chance tc learn about new developments withoLt
having to leave your office, and that means you have
more time to do your job.

Video technology is changing on severa: fronts. What
used to take a chassis now takes a PC card, and what
used to fill a card now sits in a chi?. Developments of
this kind are examined in "Directions in Camera
Design," which disc.isses new uses of computers in
lenses and introduces a new CCD that is said to be the
first one that's HDTV -capable.

Although this type of progress is surprising, it is not
overwhelming. After all, a new device may be smaller
and better, but you generally understand its function
from working with its predecessors New technologies,
however, sometimes quite removed from broadcasting's
heritage, have a way of popping up in this business.
Following these can be a little harder, because when
you don't know the history of
a technology, it's difficult to fathom its future.

One of these new trends is in the area of newsroom
computers, which have now begun to reach out of the
newsroom and hook up to other ecuipment. Two
articles, "Weather Radar Systems" and "Newsroom
Automation:' discuss the potential br smooth
integration of these technologies.

Here's the line-up of video technology articles in this
issue:

 "Directions in Camera Design" page 26
 "Weather Radar Systems" 32
 "Newsroom Automation" 44

As new technology continues to accelerate in all
directions it is integrated into almost every broadcast
video product. What may seem to be little more than a
trend today might be a key element in your plarning
and purchasing decisions tomorrow



Introducing
the newest feature on

our BVU-950:

When we designed the
BVU-900, we didn't just
create a new feeder/player,
we opened the door on an
entirely new editing system
with an impressive added
feature...value!

Now, you can put
together a quality editing
system that fits into your
budget as well as it does
your studio.

The bottom line. The

BVU-900 lets you expand
your editing capability
without expanding your
costs. It can easily be con-
figured into a 2 -machine
or even an A/B roll editing
system, offering maximum
flexibility in or out of
the studio.

Plus, we packed all the
same great features of our
BVU-950 editing recorder
into the BVU-900.

So you can count on SP
technology. That means
superior performance,
better sound, and better
pictures, generation after
generation.

Our Dial Operation
control enables you to pre-
set machine parameters
from the front panel
quickly and easily. The
BVU-900 has a built-in
time code reader and, like

© 1988 Sony Communications Products Company, a division of Sony Co. poration of America, 1600 Queen Anne Rood, Teaneck, NJ 07666.



the BVU-900.
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the BVU-950, offers plug-
in digital noise reducer
and time base corrector
options for even greater
editing capability.

Sound good so far?
So will everything coming
through the Dolby® C
noise reduction system.

Itoubleshooting is no
trouble with the BVU-900's
speedy self -diagnostic
functions. And, the

BVU-900 is totally compati-
ble with your conventional
U-matic equipment, too.

If this seems too good
to be true, then see for
yourself. Write: Sony Infor-
mation Center, Dept. 904,
P.O. Box 6185, Union, New
Jersey,. 07083.

Because Sony's newest
feature, the BVU-900, SONY:
adds up to a lot more. And
now, for less. Professional Video
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erections in
camera design

By Rick Lehtinen, TV technical editor

Today's watchwords in lens and camera design are
smaller, lighter, smarter.

Lenses are metamorphosing. Microproc-
essors, lighter metals, new glasses-each
is displacing what went before. Additional-
ly, increased use of charge -coupled devices
(CCDs) has required lenses to be more ac-
curate in every way, because the CCDs
mount directly to the color separation
prism, with no position adjustments to cor-
rect backfocus and no sweep circuits to fix
lens -induced registration problems.

Tighter tolerances
The increased use of CCDs will require

lens designers to tighten tolerances and
improve manufacturing methods. Because
CCD cameras have no registration or de-

MOVABLE TUBE

1 ir4r FOR REGISTRATION
Nhithh....1 DEFLECTION SYSTEM

ADJUSTMENT

tlillaiMMIIIII.4W411-*
TRACKING ADJUSTMENT

111 TUBE -TYPE CAMERA

flection controls, lens aberrations are
picked up in the CCDs, and they enter the
video signal before they can be corrected.
(See Figure 1.) The cure is to prevent aber-
rations in the lens, and much research is
under way in this area.

The errors introduced by lenses come
from several sources. One serious problem
is called longitudinal chromatic aberra-
tion. At its root is the physical law that
lenses affect light in different ways, de-
pendent on its frequency. The result is that
the distance back from the lens at which
the image will focus varies among red,
green and blue.

In a tube camera, the movable yoke is

ROTATION
ADJUSTMENT

NO BACK FOCUS.
ROTATION OR

DEFLECTION CONTROLS

CCD CAMERA

Figure 1. Tube -type cameras allow correction of longitudinal aberrations by physically moving
the tube. Also, deflection circuitry modifies the tube sweep to compensate for lateral aberrations.
CCD cameras, on the other hand, have no such adjustments. Lens manufacturers must minimize
aberrations through careful design.

adjusted until the focus point is found. This
procedure is called "setting the backfocus."
With CCD cameras, the physical bonding
of the CCDs to the prism faces precludes
mechanical correction for backfocus.
These aberrations must be prevented in
the lens assembly, hence the required im-
provements in lens technology.

Another lens -induced error, lateral chro-
matic aberration, is caused by the vary-
ing size of images among red, green and
blue. Lateral chromatic aberrations man-
ifest themselves as registration errors and
usually can be corrected using the camera
registration and sizing controls. Again,
because CCD cameras have no such cir-
cuitry, lenses must minimize the tenden-
cy for error.

Both of these aberrations occur because
the refractive index of glass varies with
the wavelength of the light used, resulting
in dispersion. These aberrations can be re-
duced by the use of different types of glass
in positive and negative combinations, to
form a lens that is achromatic. Dispersion
effects cannot yet be entirely eliminated
and, for this reason, lens research
continues.

Prism problems
The color separation prism is another

source of lens error, although the prism
is generally thought of as part of the cam-
era body. Light that comes in through the
lens must be coupled into the prism, and
this process can introduce some errors.
Moreover, the prism may have aberrations
of its own, which further affect the image
delivered by the lens.



MORE radio studio, FASTER delivery, LOWER cost...

That's the MAGIC of MODULINK".
Don't let our MODULINK studio's classic

good looks fool you. On the inside, MODULINK
is really different. It's the first basic improve-
ment in studio design in thirty years.

Designed and built by Arrakis Systems
exclusively for Allied, MODULINK is a manu-
factured, modular radio studio system that can
be custom-tailored to meet your exact specifi-
cations, yet its unique design allows your new
facilities to be operational in days, not weeks
or months.

Ideal for both new installations and
renovations, MODULINK studio units come fully
pre-wred with multi -pin connector "docking
modules" which link all units and interconnect
all equipment. We preassemble the furniture
modules, install the electronics and test the
entire package at our own facility. The units
are then shipped to you by van. At your station,
the fully -systemized MODULINK units are linked
together, either by Allied installation crews, or
by your own local people. Either way, the studio
installation usually takes as little as a single day.

But MODULINK isn't just faster. It's
better. The pre -wired, plug-in MODULINK
modules offer greater electrical reliability than
conventional point-to-point studio wiring
methods. What's more, adding new equipment
later on or troubleshooting an audio problem
are so much easier with MODULINK.

Best of all, MODULINK's advanced design
lets Allied give you more radio studio for lots
less money. And that could be the difference
between getting exactly the studio package you
want, or settling for something less.

Before you start your next studio project,
call the experts at Allied and let us show you
how MODULINK can do it better, faster, for less.

CALL 714-752-6664

ALLIED
Broadcast Systems
3901 MacArthur, Suite 200
Newport Beach, CA 92660
FAX: 714-752-0855
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Figure 2. Traditional zoom lens compensation
elements leave a 'dead zone" around the
camera, an area that is too close to focus on.
An improved lens mechanism featuring
microprocessor control decreases the dead zone
to zero.

There also are some concerns as to the
quality of the prisms used by camera man-
ufacturers. Once free of the size and
weight requirements imposed by the
yokes and tubes, manufacturers were free
to use larger (and, in some cases, less cost-
ly) prisms. The optical qualities of the new-

er prisms may not always match well with
the glass used in the lenses.

The prism is the site of other potential
troubles. Manufacturers use various means
to align the CCDs on the prism faces and
to affix them there. Any error in this step
will show up as decreased camera per-
formance. The process of matching the
prism to the lens, then affixing the CCDs
to the prism, is so critical that some lens
manufacturers have wistfully considered
doing it themselves and supplying the en-
tire optical and pickup portions of a cam-
era as one assembly.

Smart lenses
The computer has found its way into the

lens. A paper presented by Bernard An-
genieux and Gerard Corbasson (Ange-
nieux Corporation of America) at this
year's NAB convention described a new
zoom lens that uses a microprocessor to
precisely position internal lens elements.
This added control does away with a long-
time bugbear of zoom lenses-the dead
zone in front of the camera that is too
close to focus on. The paper stated that
the zone can be as long as 10 feet. (See
Figure 2.)

By manipulating internal elements that
traditionally have remained fixed, the

authors say, the new series of lenses can
focus literally as close as the lens glass
face. Microprocessors are required be-
cause the movements may be subtle,
sometimes in the range of microns. A pro-
posed application for such a computer -
equipped lens would be sporting event re-
motes. A high camera in the press box
could cover the action with a big zoom,
then swing over for head shots of the
talent.

Another use for lens computers is to
control the shutters used in slow-motion
options for certain lenses. A shutter, locat-
ed in the lens, blocks the light flowing in-
to the image sensors in the camera. For
about 1/250th of a second during each
frame, the shutter is opened, allowing light
to fall on the pickup faces. The microproc-
essor maintains synchronization of the
shutter with the camera's scan rate. This
shutter effectively stops the motion in
scenes with rapid action. As a result, still
frames viewed on a recorder exhibit much
less blur than normal pictures.

The drawback to shutter systems is that
they allow less light into the lens. This
means that the iris must be opened wider,
resulting in a narrower depth of field. They
also may work better out of doors in sun-
light than indoors under artificial lights.

ofessionals...

31013

PROFESSIONAL
PHONO PREAMP/EOUALIZER

Interfaces magnetic phono cartridges for opti-
mum calibration of audio systems. Available with
balanced or unbalanced output.

iess°^4.4,01111111,

688
:

L

680EL . . . Delivers sound excellence and stands
up to backcueing, vibrations and mishandling.

PBR ANNOUNCER'S EARPHONE ...
Ideal for on camera studio work

and remote coverage.

Stanton is the company with a total
commitment to quality and reliability -
producing products for the Recording
Industry, the Broadcast Industry and
the Professionals in Audio.I
enanrnm sTaNron

THE CHOICE OF THE PROFESSIONALS'"

200 Terminal Dr., Plainview, NY 11803

The
Dynaphase
30M/SR is a shoulder rest single cup
headphone that provides the ultimate in
convenience, comfort and superb sound
quality. Made to rest on either your left
or right shoulder, or shoulder rest can
be detached and used as a single cup
hand-held monitor.

500AL .. For heavy duty on he -air use wi h
wide tracking force range.
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words cannot describe
the best in the business

LEDDICON3.
EEV

tubes for all cameras
USA:
EEV Inc, 4 Westchester Plaza, Elmsford, NY 10523 Telephone: (914) 592 6050 Telex: 6818096 Fax: (914) 682 8922
CANADA:
EEV Canada Ltd, 67 Westmore Drive, Rexdale, Ontario M9V 3Y6 Telephone: (416) 745 9494 Telex: 06 989363 Fax: (416) 745 0618
UK:
EEV, Waterhouse Lane, Chelmsford, Essex CM1 2QU, England Telephone: (0245) 493493 Telex: 99103 Fax: (0245) 492492

Subsidiary of the General Electric Company plc of England gege Leddicon is the Registered Trademark
of ED/ Lead Oxide Camera Tubes
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Hot new CCDs
New image sensors are being intro-

duced that extend the use of CCD de-
vices into the field of HDTV, an area
previously served solely by camera
tubes. The new devices provide high -
definition and improved sensitivity.

The CCD has challenged the tube as
the pickup medium of choice in ENG/
EFP applications. At this year's NAB
show, CCD cameras were introduced in-
to the studio camera market as well.
These new cameras capitalize on the
CCD's small size, low weight, miserly
power requirements and outstanding
performance characteristics.

One domain in which CCDs have not
yet made inroads is high -definition
television (HDTV), where CCD perform-
ance still is overshadowed by tube& Now
a Japanese company (Toshiba) has an-
nounced the development of a CCD it
says is capable of the performance levels
required for HDTV.

A CCD image sensor converts light in-
to electrical signals. Each device is com-
posed of arrays of tiny cells called pix-
els. When light is focused through the
lens onto the array, each pixel generates
an electrical charge proportional to the
intensity of the light. Today, CCD image
sensors used in video cameras have ap-
proximately 400,000 pixels (maximum).
A camera employing this type of CCD
achieves extremely good resolution and
can be used for many video applications.

HDTV cameras, however, will require
CCD image sensors with as many as two
million pixels. With HDTV broadcasting
scheduled to start in 1990 in Japan,
many manufacturers already have devel-
oped HDTV camera& These cameras use
pickup tubes, however, because two -
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Conventional CCD image sensors con-
tain approximately 400,000 pixels.
Although that pixel count gives a high
enough resolution for the 525 -/625 -line
video formats, an HDTV CCD requires
two million pixels.

million -pixel CCD image sensors do not
yet exist.

The problem in producing CCD image
sensors with such a large number of pic-
ture elements is the maintenance of
characteristics such as sensitivity and
dynamic range. In proportion to the in-
crease in the number of pixels, the size
of each pixel is reduced, hence the area
that accepts light to be converted into
electrical signals. This decreases sensi-
tivity. It is impossible to produce a two -
million -pixel CCD image sensor with
good characteristics using the conven-
tional method for fabricating CCD im-
age sensors.

Solving the problem
Toshiba's method of solving this prob-

lem was to overlay a new, additional lay-
er on a conventional CCD structure. This
new layer is made of amorphous silicon
(a -Si), which acts as an extra sensing
area. In this way, the aperture ratio (per-
centage of the sensing area that occu-
pies the surface of each pixel) is 100%.
Sensitivity is increased to 210nA (nano -
amperes) per lux, which is four to five
times higher than that of conventional
CCDs.

The two million pixels are formed on
a 16.2mm x 10.5mm chip by using a lm
microlithographic technology, a design
rule even finer than that used for a 1Mb
DRAM (dynamic random access
memory).

Acknowledgment: This article was adapted from
"The 2 Million -Pixel CCD Image Sensor," which
appeared in the July 1988 issue of Electronic Serv-
icing & Technology.
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A two -million -pixel CCD image sensor
usually would have a decreased sensitivi-
ty or dynamic range because, if the pix-
el count were increased, the pixels would
have to be smaller. An additional layer
of amorphous silicon acts as a sensing
area and converts optical information to
electrical signals. The result is an aper-
ture ratio of 100%.

Lens/camera communication
Lens computers also can be used for

lens/camera communication. Sensors in
the lens track the iris status, zoom length
and other information and send it to the
camera head. There, it can be used for
operator feedback in the form of view-
finder displays that tell what the lens is
doing.

Advanced tube cameras also can make
use of this information to dial in correc-
tions from a lens file. The lens tells the
camera what zoom and focal lengths are
set, and the camera then examines a file
to determine if any known distortions ex-
ist at that combination of parameters. Cor-
rection data then can be entered automat-
ically into the picture. HDTV systems in
particular make use of this information to
dynamically correct the camera for each
lens focal length.

Smaller and lighter
Great reductions in lens weight have

been achieved recently (notably by Nikon
with their TV Nikkor series ENG/EFP lens-
es). The lighter weight is the result of three
modifications. First, elements of the lens
barrel and servo section were manufac-
tured out of a magnesium alloy. The lenses
themselves were reshaped to reduce their
weight and were made out of a lighter
glass that, according to the manufacturer,
also has superior optical properties. The
third modification was the integration of
the extender and the servo section into
one assembly.

Further reductions in size and weight
are forthcoming. One area of research in-
volves changing the shape of the metal
pieces in a lens so that their structure ac-
tually contributes to their strength, similar
to the way corrugation strengthens card-
board boxes. Milling and processing diffi-
culties must be overcome before this ap-
proach can be adopted.

Another tack would be to replace the
metal portions with other materials, such
as graphite composites. A recent develop-
ment by one manufacturer does away with
the lens barrel as a separate piece of the
assembly. Instead, the lens is supported,
and the barrel is cast around it, captivating
the lens and eliminating the need for in-
ternal spacers.

Research continues into the use of plas-
tic lenses. However, today's manufactur-
ing technologies do not yet allow produc-
tion of a plastic lens of equal quality to
glass.

A sense of balance
The technologies exist to further reduce

the size and weight of lenses, but they
must be paced to the speed with which
cameras shrink. The lens and camera
must maintain some sort of balance. Un-
doubtedly, advances in one technology
will propel advances in the other.
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The good news is..

HS -110P features:
 Load capacity of 250 lbs.
 Max. velocity of 90°/Sec.

Preset return accuracy
of 18 arc seconds
(0.03141" from 30 ft.)

 Highly responsive
servo design.

rcle (19) on Rep

Studio camera automation
has arrived...the HS -110P.

The HS -110P automated pan/tilt head provides more
effective utilization and distribution of production

talent... and at a surprisingly affordable price.

 Our highly repeatable servos and stiff mechanical
design provide the same feel and responsiveness

of a manned camera...absolutely essential
for camera automation.

 Four HS-110Ps, using our software driven Multi -
Controller, provide a quality proauction with
one operator. As an alternative, the HS -110P

Heads can be controlled directly by a News Room
computer via MultiController's serial input.

 These features coupled with our Multi -
Controller's "shot storage" and "motion learn'
capability provide the director with complete

and repeatable camera moves...with less
staff and improved communications...

resulting in a more efficient production
and a lower operating budget.

 Automate for your future .. now.
Call us for a demo.

TOTAL SPECTRUM
MANUFACTURING INC.
709 Execute ve Blvd., Alley Cottage. NY10989
914-263-01 f )0 FAX: 914-268-0113



!eather
radar systems

By Raymond L. Durand

Radar compositing now makes the big picture even better.

Radar has been used to detect precipita-
tion since the early 1950s, when radar
equipment that had been developed dur-
ing World War II became commercially
available. Radars now supply valuable
real-time weather information to a wide
spectrum of government and private us-
ers. Moreover, they are no longer consid-
ered exotic and expensive meteorological
tools-thanks to the National Weather
Service (NWS), technological advances
and competition among radar -display
equipment manufacturers.

The NWS operates a U.S. network of 128
weather radars (see Figure 1). Since the
late 1970s, they have allowed organiza-
tions with compatible display equipment
to directly access radar data via conven-
tional telephone lines. This availability has
reduced costs drastically, making weather
radar systems practical and affordable.

A recent development in this "dial -up"

Durand is manager of commercial operations for Technology
Service Corporation, Santa Monica, CA.

weather radar market is the composite
weather radar display, which takes advan-
tage of the overlapping coverage provid-
ed by the 128 NWS weather radars, com-
bining their data to produce a composite
image that is superior to current single -
radar images. This article describes the
practical limitations of weather radar sys-
tems and addresses the technical issues as-
sociated with using multiple radars to form
a composite image.

Weather radar shortcomings
To assess the improvements offered by

the composite image, it is first necessary
to understand the shortcomings of conven-
tional weather radars and how these short-
comings affect weather radar displays.
Three major problems are:
 the attenuation and penetration limita-
tions associated with storm activity.
 the range limitations caused by the
earth's curvature.
 the effects of ground clutter.

To detect storm activity, the NWS weath-

Figure 1. Since the late 1970s, the National Weather Service has allowed direct access by telephone
lines to all 128 of its weather radars.

er radars broadcast a burst of electrical
energy that is focused by the transmitting
antenna into a 1° to 2° beam. This burst
has been tuned to achieve the maximum
detection possible while also providing the
energy needed to penetrate and see
through the intervening layers of precipi-
tation commonly found in storm activity.
However, the farther the energy travels,
the more it is subject to absorption, scat-
tering and other attenuation effects that
limit a radar's ability to provide full detail
of a large area.

The small, low -power marine and avia-
tion radars operating at X -band
(8,500MHz-10,680MHz) are particularly
sensitive to attenuation. The powerful
NWS 250kW to 500kW C -band (5,250MHz-
5,925MHz) and S -band (2,300MHz-
2,500MHz and 2,700MHz-3,700MHz)
radars offer significantly better perform-
ance, but even these do not eliminate the
need to consider attenuation for inter-
pretation of displays.

The second shortcoming of convention-
al weather radars is that the earth's curv-
ature limits the distance over which they
can provide meaningful data. As the radar
beam projects outward from the transmit-
ting antenna, it travels essentially in a
straight line. (Refraction effects cause it to
curve slightly downward.) Consequently,
the farther the beam travels, the greater
its distance above the earth. This increas-
ing altitude is a problem because precipita-
tion tends to stay at elevations below
12,000 to 15,000 feet, and cloud tops rare-
ly exceed 50,000 feet.

Table 1 shows radar beam altitude as a
function of range and antenna elevation
angle. As can be seen, the earth's curva-
ture limits the radar's ability to detect nor-
mal precipitation activity to approximately
100nmi (nautical miles) to 125nmi, which
is in contrast to the 200nmi to 240nmi dis-
play presentations commonly used.

The third shortcoming is the radar's in-
ability to differentiate ground clutter from
weather data. Weather radars are tuned



EIMAC Tubes Provide Superior
Reliability at radio station KWAV

over 131,000 hours of service!

Ken Warren, Chief Engineer at
KWAV reports that their 10 kW
FM transmitter went on the air in
November, 1972, equipped with
EIMAC power tubes. The origi-
nal tubes are still in operation af-
ter over 15 years of continuous
duty!

Ken says, "In spite of terrible
power line regulation, we've had
no problems with EIMAC tubes.
In fact, in the last two years, our
standby transmitter has oper-
ated less than two hours!"
Transmitter downtime means
less evenue. EIMAC tube relia-
bility gives you more of what you
need and less of what you don't
want. More operating time and
less downtime!

EIMAC backs their proven tube

reliability with the longest and
best warranty program in the
business. Up to 10,000 hours for
selected types.

Quality is a top priority at
EIMAC, where our 50 -year char-
ter is to produce long -life prod-
ucts. And our products are

backed by the most comprehen-
sive and longest warranty of-
fered in the industry. Send for
our free Extended Warranty Bro-
chure which covers this pro-
gram in detail: Write to:

Varian EIMAC
301 Industrial Way
San Carlos, CA 94070
Telephone: (415) 592-1221

varian@eimac
Circle (20) on Reply Card



specifically to detect precipitation, but
they also pick up echoes from the ground,
mountains, buildings and other objects in
the environment. These unwanted echoes
show up as an annoying pattern on the
radar display, often reducing the display's
usefulness, particularly for areas near the
radar site. The only way to solve this prob-
lem for dial -up weather radar displays is
to blank out all data at the display's center,
the area typically containing the most
ground clutter. Unfortunately, this elimi-
nates valid weather echoes as well.

Composite image
A weather radar image capability now

available is based on the use of data from
multiple radar sites that, together, provide
overlapping coverage for a geographic
area. The overlap is the key to this con-
cept because it offers a way to minimize
the shortcomings of conventional radar.

The storm -activity penetration problem
is lessened when more than one radar is
reporting on a given area, contributing to
a process that leads to an augmented com-
posite image. Moreover, multiple radars
scanning the same area from different lo-
cations present reduced attenuation and
range limitations. With the right geograph-

Before
The Phantom

is distribution of radar sites, ground clut-
ter can be reduced or eliminated by hav-
ing the radars fill in the blanked areas of
adjacent radars.

The typical 200nmi radius display of a
weather radar image covers a geographic
area of about 400nmi x 400nmi. Comput-
er analysis reveals that, on the average,
nine radar sites surround the central site
within each area, all of which can contrib-
ute information to the display. Table 2 lists
the number of radars within each NWS
radar's view (its 400nmi x 400nmi area).

Technical issues
Two principal technical issues must be

addressed for the generation of an image
that uses data from multiple radars: how
to treat overlapping areas that contain
conflicting levels of precipitation, and how
to accurately position each radar on the
composite image.

Conflicting precipitation levels in over-
lapping areas are resolved simply by us-
ing the highest of the conflicting levels.
The resulting display then presents the
peak precipitation levels seen by a com-
bination of radars, doing so in the same
6 -level format used for individual radar
displays.

These Two Weren't Speaking

But now, the video editing
system communicates
beautifully with the ATR,
thus eliminating the need
for an expensive audio suite.
And all the credit goes to
the unique, new PHANTOM
from Cipher Digital.

Accurate positioning of each radar re-
turn on the display is, however, a more dif-
ficult task, requiring more than just hori-
zontal and vertical alignment. To ensure
that the weather returns are positioned
correctly and that they register with a
common map background, complex geo-
metric calculations must be made to ac-
count for the earth's curvature. A weather
radar scans a 360° 2 -dimensional area
above the earth's sphere. From the radar's
perspective at the center of the display, the
earth's imaginary latitude and longitude
lines are curved, not straight. That is why
geographic boundaries aligned to latitude
or longitude often appear curved on
weather maps.

All NWS radars are aligned to true
north-that is, each site is oriented so that
resulting weather radar displays are pre-
sented with true north directly at the top.
To correctly combine radar data from mul-
tiple locations on a common map, azimuth
rotation corrections must be made to com-
pensate for each radar's alignment to true
north. Fortunately, data that comes
through NWS's Remote Radar Weather
Distribution System is transmitted in a
radial format, which means it can be ro-
tated easily to correct for the alignment

Technically speaking, the PHANTOM is a VTR Emulator that
allows video editing systems control of audio transports. It
accepts information from virtually any video editing system via
the RS -422 interface and provides parallel information to the
audio transport. Designed around a high speed microproces-
sor, the PHANTOM has the capability to provide control of up to
four events and will even interface U-Matic type VCR's with
video editing systems designed for 1" VTR's.

To get the conversation going -
in your editing suite, contact
Cipher Digital today!
Call (800) 331-9066

CD oher dgtc,
P 0 BOX 1701 FREDERICK, MD 21701
(301) 695-0200 TELEX 272065

Thsegi today, CON3%SNttetic i tOsOvtat).
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Every little bit counts.

...especially when you're transcoding back and forth between analog and
digital. You need the convenience of the 8 -bit standard, but there will be times
when you'll want the accuracy of full 10 -bit processing.

MAGNI's 125AD and 125DA Transcoders give you a choice, with switch -
selectable 8 -bit operation - the cleanest available - or 10 -bit operation, with a
full bandwidth A -D converter available on each channel. Digital clamping and
highly linear filters guarantee you precise transitions. You can adjust setup levels.
remove setup, use any existing CAV input or output standard; you can even add
digital VITS with the optional
digital test signal generator.

And, best of all, the MAGNI
125AD and 125DA will leave you
with "bits" to spare in your budget.

We'd like to put the 125s to
work for you. Call us or your local
MAGNI distributor to find out how.
MAGNI and MAGNI SYSTEMS are trademarks of Magni
Systems, Inc.

111181111 1111111111

1111111111 1111111111

1111111111 1111111111

.A.11111.11111 1111111111

MAGNI
MAGNI SYSTLMS, INC.
950() SW Gemini Drive
Beaverton, OR 97005 USA
(503) 626-8400
(800) 237-5964
FAX (503) 626-6225
TLX 650-2769743MCI
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problem. (This correction is significantly
more difficult for older dial -up systems
that use a raster -scan transmission format.)

Sample composite image
Figure 2 shows a composite weather

radar image made with data from three
NWS radars. This image, generated on
Oct. 27, 1987, is centered at Patuxent
River, MD. The three radars used to make
the composite image are situated at Patux-
ent River, Atlantic City, NJ, and Cape Hat -

ALTITUDE (FEET)
RANGE
(nml)

AT
0° ELEVATION

AT
0.5° ELEVATION

AT
1.0° ELEVATION

20 265 1,325 2,385
50 1,654 4,305 6,955

100 6,615 11,916 17,215
125 10,336 16,960 23,583
150 14,882 22,830 30,776
200 26,452 37,044 47,632
240 38,082 50,788 63,486

Table 1. Radar beam altitude vs. range and elevation angle.

teras, NC. The individual images for these
radars, which were processed in parallel
with the composite image, are shown in
Figures 3, 4 and 5, respectively.

As shown in the composite image, pre-
cipitation was detected along the entire
coastal area. This large detection area is
made up of the individual contributions
from the three radars.

Comparison of this coastal area in the
images shows how compositing alleviates
the penetration, attenuation and range
limitations of weather radars. Take, for ex-
ample, the precipitation activity off the
coast near the Virginia -North Carolina bor
der. As can be seen in Figure 3, the Patux-
ent River radar detected only minimal ac-
tivity past this border, so its image shows
isolated level 1 and level 2 precipitation
in this area. It was left to the closer, Cape
Hatteras radar (see Figure 5) to detect that
this area held larger precipitation areas

NWS RADAR
LOCATION

RADARS
IN VIEW

NWS RADAR
LOCATION

RADARS
IN VIEW

NWS RADAR
LOCATION

RADARS
IN VIEW

Abilene, TX 10 Fargo, ND 6 New York City, NY 9
Akron, OH 12 Fort Smith, AR 8 Norfolk, NE 11

Albany, NY 9 Fort Wayne, IN 15 North Platte, NE 11

Alliance, NE 6 Galveston, TX 9 Oklahoma City, OK 11

Alpena, MI 6 Garden City, KS 9 Omaha, NE 11

Amarillo, TX 7 Grand Island, NE 11 Paducah, KY 12
Apalachicola, FL 10 Goodland, KS 8 Patuxent River, MD 7
Athens, GA 14 Harrisburg, PA 11 Pensacola, FL 11

Atlanta, GA 15 Hartford, CT 8 Phoenix, AZ 2
Atlantic City, NJ 7 Hondo, TX 8 Pittsburg, PA 12
Augusta, GA 11 Houghton Lake, MI 9 Portland, ME 6
Austin, TX 10 Huntsville, AL 13 Portland, OR 0
Baton Rouge, LA 10 Huron, SD 6 Raleigh, NC 11

Beckley, WV 12 Indianapolis, IN 14 Rapid City, SD 4
Billings, MT 1 Jackson, KY 13 Rochester, MN 11

Binghamton, NY 10 Jackson, MS 13 Sacramento, CA 0
Bismark, ND 5 Kansas City, MO 13 San Angelo, TX 9
Bristol, TN 13 Key West, FL 3 San Juan, PR 0
Brownsville, TX 2 Lake Charles, LA 7 Savannah, GA 12
Buffalo, NY 7 Las Vegas, NV 2 Shreveport, LA 11

Burlington, VT 6 Limon, CO 5 Sioux Falls, SD 12
Cape Hatteras, NC 4 Little Rock, AR I0 Slidell, LA 8
Centreville, AL 15 Longview, TX 11 South Bend, IN 14
Charleston, SC 9 Los Angeles, CA 1 Springfield, IL 13
Charleston, WV 13 Louisville, KY 15 Stephenville, TX 13
Charlotte, NC 14 Lubbock, TX 6 St. Louis, MO 12
Chatham, MA 6 Macon, GA 14 Tampa, FL 5
Chattanooga, TN 17 Madison, WI 12 Topeka, KS 10
Cheyenne, WY 6 Marquette, MI 5 Tucson, AZ 1

Cincinnati, OH 17 Marseilles, IL 16 Tupelo, MS 10
Cleveland, OH 13 Memphis, TN 12 Tulsa, OK 10
Columbia, MO 11 Meridian, MS 13 Victoria, TX 8
Columbia, SC 13 Miami, FL 3 Volans, VA 11

Columbus, GA 16 Midland, TX 6 Waco, TX 10
Columbus, OH 16 Minneapolis, MN 9 Waterloo, IA 11

Concordia, KS 12 Missoula, MT 3 Waycross, GA 10
Corpus Christi, TX 5 Mobile, AL 10 West Palm Beach, FL 4
Daytona Beach, FL 4 Moline, IL 13 Wichita, KS 10
Des Moines, IA 15 Monett, MO 12 Wichita Falls, TX 10
Detroit, MI 12 Montgomery, AL 14 Williston, ND 1

Duluth, MN 6 Muskegon, MI 12 Wilmington, NC 7
Erie, PA 10 Nashville, TN 12 Worcester, MA 8
Evansville, IN 11 Neenah, WI 12

Table 2. Number of radars in view of each NWS radar.
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Now Anything is Possible.

The Abekas A53 -D Special Effects
with Key Channel and WARP

The acclaimed A53 -D digital 3-D
effects system has added an optional
Key Channel to meet even the most
demanding key processing needs.

The Key Channel lets you do every-
thing under the sun. Manipulate
irregular -shaped objects in 3-D and
key them over other pieces of video.
Position key signals horizontally and

vertically. Freeze them independent of
the video. Soften their edges and
change polarity. And you can even
generate drop shadows of any color or
transparency, and position them
wherever you want.

All A53 -D features can be combined
with the Key Channel in the key mode
as well as the drop shadow mode.
WARP shapes-including page -turn,
circle, cylinder, split, etc.-can now

have colorized and transparent
drop shadows.

To overshadow your competition,
add the A53 -D Key Channel. For
details, contact Abekas Video Systems,
101 Galveston Drive, Redwood City,
CA 94063. (415) 369-5111.

Circle (23) on Reply Card

A53 -D Key Channel
casts a giant shadow



Local echoes

In addition to the National Weather
Service radars, local radars are available
for purchase. These radars range from
marine radars, which are sometimes fit-
ted with video outputs, to extremely
sophisticated, high-powered Doppler sys-
tems. The price rises in proportion to
power and performance.

Local radars offer several advantages
over the national, governmentally sup-
plied signals, the biggest probably being
the benefit of control. Stated simply, the
NWS radar is not yours to play with. You
monitor it, but you don't point it, and if
the government meteorologist on duty
feels like checking cloud tops when you
want a picture of an approaching storm,
that's too bad. The station desiring up-
to-the-minute pictures for weather -
related cut -ins may have to pay the price
for its own equipment.

A local radar also can display weather
phenomena overlaid on specially tai-
lored local maps, whereas the NWS sys-
tem may serve such a large area that
specialization isn't feasible. Another ad-
vantage is that local radars, in some cas-
es, may be more accurate than the NWS
systems, especially in areas extremely
close to or far away from the NWS
transmitter.

Conventional and Doppler
Weather radar systems come in two

forms: conventional and Doppler. A con-
ventional system emits a radar pulse,
then times its echo. Echoes from distant
targets take longer to return than those
from nearby ones. A fuzzy target, such
as drizzle, returns a weaker echo than
drenching rain. The time and strength
of the echo is plotted to create a weather
image. Enhancements at the receiver
may color -code the returns to aid in their
identification. This kind of conventional
display is sometimes called an intensity
display, referring to the intensity of
precipitation plotted.

Doppler radars can detect the speed
and direction of the winds they encoun-
ter. They do this by thoroughly analyz-
ing echo returns, looking particularly at
phase shifts in the returned signal. Con-
ventional radar ignores phase shifts, but
Doppler systems compare the phase of
the return pulses with the phase of the
emitted pulses to extract the phase -shift
information. This extra data is then in -

By Rick Lehtinen,
TV technical editor

A conventional intensity display of a
rainstorm over Atlanta shows different
strengths with different colors. Here,
green plots light rain, yellow is moderate
and orange is somewhat heavy. Colors
are programmed locally. Typically. six
colors represent all rainfall intensities.

A typical Doppler velocity display. Winds
blowing away from radar are red, with
darker shades indicating strongest
winds. Winds coming toward radar are
blue, with lighter shades denoting
strongest winds.

terpreted to derive wind speeds and in-
tegrated into the displays.

Interference
What if everybody had a radar? Would

the interference be so bad that nobody
could see anything? Actually, ye& Radars
interfere readily with each other, show-
ing up as strange spirals and lines on the
screen. Good engineering practice keeps
such problems to a minimum, however.
First, both the receiver and the transmit-
ter are filtered. Additional filtering is in-
stalled in the transmitter waveguide, as

A station radar on self-supporting tower
provides radar coverage for WAGA-TV,
Atlanta.

required, to keep spurious radiations un-
der control. Also, a small amount of fre-
quency offset may be allowed at the site
to permit a system to ease out of a com-
petitor's way.

Of course, frequency coordination is
an important issue in the operation of
commercial radars. Most operate in the
C -band, from about 5,400MHz to
5,600MHz. A few operate in the X -band,
at about 10,000MHz, but these general-
ly are low -power radars. With proper
care, a large number of radars can be
accommodated in an area.

Licensing
The procedure for licensing a radar in-

stallation is much simpler than some lic-
ensing procedures familiar to broadcast-
ers. At this time, from the customer's
point of view, it is essentially a matter
of completing paperwork dealing with
questions about the site, as well as
technical specifications of the unit,
which can be obtained from the manu-
facturer. Of course, frequency considera-
tions are thoroughly researched as part
of the license procedure.

8

containing level 3 and level 4 activity.
The Atlantic City radar (see Figure 4) de-

tected the outer fringe of this same local-
ized activity off the Maryland coast; it also
penetrated through the fringe to reveal
what it saw as a small area of level 1 pre-
cipitation. The Patuxent River and Cape
Hatteras radars, however, being closer, de-
tected that this small level 1 area was ac-
tually a large area containing level 2, 3
and 4 precipitation.

Two other examples of compositing
clearly show how it can eliminate range
limitations. The Patuxent River radar did
not detect precipitation in Pennsylvania
and northern New Jersey, or to the south
in North Carolina. The Cape Hatteras ra-
dar missed the precipitation north of Rich-
mond, VA. These individual range limita-
tions were overcome by use of the com-
posite image capability.

The ability to reduce clutter also is evi-

dent in the composite image. The blank-
ing value used for this image was 20nmi
for all three radars. Notice how the pre-
cipitation detected by the Patuxent River
radar almost completely fills in the area
surrounding the Atlantic City radar.

Significantly better displays
Composite weather radar displays are

significantly better than conventional sin -
Continued on page 42
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Individual radar displays can only show you part of the picture.
This composited image, centered in Pensacola, FL, combines echoes from

four different radar sites and shows the true magnitude of the storm.

In One
When the real weather story is outside the

range of conventional radar, you need Alden's
new radar compositing feature.

Compositing combines the echoes from
multiple radar sites and displays them on a sin-
gle screen. You can specify the radar sites you
want, or automatically gather echoes from all
the sites in your region -up to 16 in some areas!

The result is a display that's dramatically
different from conventional radar. Instead of
simply showing the weather that's here, com-

New Orleans, LA

positing adds the weather that's on its way.
In addition to compositing, Alden's

Weather Radar System offers a full range of
standard features, including zoom, time-lapse
looping, customized backgrounds, and auto -
dialer. Yet the cost is thousands less than
other systems.

For more information on Alden's Weather
Radar System, contact Alden Electronics, 46
Washington Street, Westborough, MA 01581
(617) 366-8851.
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Tektronix

IS THIS,
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AND THIS.
The Tektronix VM700 Video Measure-
ment Set puts complete digital
monitoring and measurement at your
fingertips. It offers more in performance
and ease of use than you've ever had
in a video measurement set.

All functions are controlled by a few
simple, front -panel pushbuttons.
Results are accurate and repeatable.
And it's all done by one powerful pack-
age, at a very reasonable price.

The VM700 makes all standard
television measurements automati-
cally. It can compare them to limits
you've defined and generate an
alarm message if limits are exceeded.

To save even more time, you can
define any sequence of operations as a
function. Later, when you want them per-
formed, the measurements will be made
automatically-complete with printout.

Access to manual testing at the touch
of a button. For detailed analysis, an
actual signal car be cisplayed and addi-
tional measurements made manually.
Waveform mode cursors ease the way to

accurate time, frequency and amplitude
yr measurements. And you can

expand any point of a waveform
display v3rtically and hori-

zontally just by touching
the point on the screen.

To learn more, get in
touch with Tek! Call
you- Tektronix repre-
sentative to demon-
strate the simplicity and

power of the VM700. No
other video measurement

set provides so many
capabil ties in one easy -to -

use instrument.

INctronix
COMMITTED TO EXCELLENCE
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LPATS: striking displays
for thundershowers
By Rick Lehtinen,
TV technical editor

As useful as radar can be, it does have
some limitations. For instance, the
"hook" radar signature associated with
certain severe weather systems often in-
dicates formation of a tornado. On the
other hand, it might not. A 75 -mile
storm front may be displayed on radar,
but truly violent activity may be taking
place in only a small portion of it. Also,
geography plays a role in radar effec-
tiveness. Radar may be of more benefit
in the flat plains of western Kansas than
in the slopes and valleys of the Rocky
Mountains.

A far more dangerous weather threat
than either a tornado or hurricane is a
thunderstorm. Although a well -placed
tornado could cause incredible damage
and loss of life, year in and year out,
lightning kills far more. Several systems
can detect the presence of lightning.

Lightning Position and 11.acking Sys-
tem (LPATS) is a unique network that al-
lows a real-time look at the position of
cloud -to -ground (CG) lightning strikes for
a designated area of the country. A com-
mercial LPAT network in the United
States, which provides a service avail-
able to broadcasters, is the National
Lightning Detection Network (NLDN),
operated by R -SCAN, Minneapolis. The
system is fast, recording and displaying
the strike and several of its characteris-
tics, such as polarity and estimated am-
plitude, in less than Is. It also is accurate,
pinpointing strike locations in the center
of each network to areas the size of a
couple of football fields. Strikes on the
network's periphery are detected to
within a mile or two, up to a range of
about 600 miles.

How It works
The NLDN LPAT system uses the time

of arrival (TOA) method of calculating
lightning position. The NLDN network
consists of several regional networks
located strategically across the United
States. Each regional network contains

/ 
/

The possible location of a lightning strike
is along a hyperbola, determined from
the difference in the time of arrival of
lightning -generated RF signals at receive
stations R, and R2.

six or more remote receivers. Each of
the remote receive sites has an omnidi-
rectional radio antenna connected to an
AM receiver with a broadband front end
operating in the region of 200kHz to
500kHz, just below the AM band. (Cloud-

to -ground strikes generate a lot of RF
over a wide frequency band. RF in the
200kHz-500kHz range propagates nicely
as a groundwave, hence its use for the
network.)

All the remote receivers in a regional
network connect to a central analyzer
(CA) via a dedicated phone line. The sys-
tem incorporates LORAN (a long-range
radio navigation system used extensively
for aviation and maritime purposes) as
a time reference to pin down the loca-
tion of each strike. At the remote sites,
the LORAN signal is mixed with the out-
put of the receiver. The combined signal
is sent to the central analyzer from each
of the remotes. After compensating for
telephone delays, the CA compares
when the radio waves from a given
strike are received at each of the sites
and uses this information to calculate the
strike's location. The difference in the
radio waves' time of arrival at each re-
ceive point is proportional to the dis-
tances between the strike and the re-
ceivers. Measurements taken between
two receivers can place the strike any-
where on a hyperbola. Measurements
taken between either receiver and a
third create a second hyperbola. Where
the hyperbolas intersect, the bolt oc-
curred. Additional hyperbolas between
other receivers further increase the
accuracy.

Strike data from each central analyzer
is made available to network subscribers.
It also is sent via data -multiplexed phone
lines to the NOWCAST Center, the net-
work's hub in Minneapolis. From there,
it is distributed to a number of end -users,
such as broadcasters, researchers and
weather -wire operators who make it
available to their subscribers.

'1/4-rrnme

8,

A more accurate location of the strike
is the intersection of the hyperbola be-
tween R, and R2 and a second is deter-
mined from a third receive station, R3,
and either of the other two. More receive
locations increase accuracy.

Figure 2. Patuxent River, Atlantic City, Cape
Hatteras composite, formed by electronically
combining the images of all three radars.

Figure 3. Patuxent River radar image.
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Figure 4. Atlantic City radar image.

Figure 5. Cape Hatteras radar image.

Continued from page 38
gle-radar displays because their use of data
from multiple, nearby radars solves many
of the inherent physical limitations of
weather radars. Moreover, the accessibility
of the NWS network of radars and the
availability of low-cost display equipment
make composite displays feasible. I *))))1
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One tape
makes every
production a
commercial
success.
You've shot 30 takes and everything
has to be perfect. Including the tape.

With Ampex, you always get
your best shot. You don't have to
worry about dropouts, mechanical
problems or other glitches that
force you to settle for second best.

Because Ampex Process Man-
agement, our exclusive quality
program, gives you total consistency.
And total confidence.

Ampex delivers the right
features, too. Like precision reels
for low vibration and accurate tape
winding. And ABS plastic cassettes
with molded -in antistatic protection
that minimizes dust, debris and
other contaminants.

Of course we're saving our best
shot for last. It§ our service-full
technical support, immediate
deliveries and the personal atten-
tion of your Ampex representative.

So don't take chances. Shoot with
Ampex. And make every production
a success.

AM PEX
It's your best shot..

Ampex Corporation
Magnetic Tape Division
401 Broadway
Redwood City, CA 94063
(415) 367-3809
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ewsroom
automation

By Rick Lehtinen, TV technical editor

"Second -generation" newsroom computers are set to
hook up and take charge.

Once they were just overgrown word
processors. Today, however, newsroom
computers are poised to become the hub
of not only news generation, but also news
production. The reason? Connectivity. To-
day's newsroom systems don't stop at
scripts. They are developing hardware
liaisons with other newsroom and produc-
tion equipment. They soon will be able to

CART MACHINE

CONTROL ROOM

PRODUCER'S TERMINAL

take charge of a myriad of production
tasks. (See Figure 1.)

Among the possible peripherals for
newsroom computers are:

 teleprompters.
 captioning.
 character generators.
 cart machines.

LINE 21

allo

CAPTIONING
ENCODER

411

NEWSROOM
AUTOMATION SYSTEM

TELEPROMPTER

CHARACTER
GENERATOR

CAMERA
AUTOMATION

SYSTEM

STILL STORE

Figure 1. Advanced newsroom computer systems will control several pieces of production equip-
ment, making it possible to upgrade production value while decreasing production cost.

 still -stores.
 switchers.
 camera automation systems.

Teleprompters
At one time, preparing the teleprompter

feed -ready required last-minute retyping
of the scripts, followed by furious "tape-

and -tear" assembly sessions to feed items
into the prompter camera in the right
order. Early newsroom computers
changed that to some extent. The last-
minute manuscript mash -out was replaced
by a few grunts from a high-speed line
printer. But the tape -and -tear frustration
remained.

Today's newsroom computers can feed
teleprompters directly, electronically pass-
ing the script information to the prompter
monitor without the intervening steps of
paper and camera. The result is greatly
increased flexibility. If the order of the run-
down must change, the prompter file is up-
dated electronically. No more frantic paper
shuffle.

A good computer prompter system must
overcome several challenges, not the least
of which is achieving a good -quality
monitor output. Talent must be able to see
the script clearly in a variety of lighting
conditions, some of which are not well -
suited to reading. This requires bold, clear
lettering that has good contrast. The
prompter feed should move smoothly,
without distorting the letters as they roll
up. And the prompter operator requires
a responsive control system that allows
natural movement of the text to match the
instantaneous speed of the reader.

Captioning
One bright side of newsroom automa-



MULTIPLE CAMERAS.
ONE OPERATOR.

Impossible? Not if your cameras are mounted on EPO
Servo -Controlled pan and tilt heads. These extraordi-
nary, labor-saving devices, which first found favor in
legislatures where remote -controlled, unobtrusive
coverage was a key factor, are now the basis for
complete remote -controlled news studios.

Just took at these outstanding features:
 Up to 500 preprogrammed positions per camera,

incuding control of iris and black levels

 Programmable fade modes that provide smooth
transition from preprogrammed shots

 Ability to zoom and focus

 Unobtrusive
 Can be operated via telephone lines or microwave in

a remote studio away from the main studio location

 Wide range of pan and tilt heads, for full studio
cameras with teleprompters to ENG type cameras

 Wide range of control options, from panels
with multiple -shot memories to simple joy
stick remote controls.

It's flexible, affordable-and it's sold and
serviced exclusively in the U.S.A. by A.F.Associates.

THE RADAMEC EPO REMOTE CAMERA CONTROL SYSTEMS
Your news show's bottom line will never look so good.

APA
A.F. ASSOCIATES INC.
ADVANCED SYSTEMS AND PRODUCTS FOR THE VIDEO INDUSTRY
100 STONEHURST COURT NORTHVALE NJ 07647 (201) 767-1000
10650 SCRIPPS RANCH BLVD SUITE 20C SAN DIEGO CA (619) 530-2970

Circle (27) on Reply Card
August 1988 Broadcast Engineering 45



On the road again
As remote operations increase, so does

the potential for electronic intrusion in-
to a newsroom system. Imagine what
would happen if one station could sim-
ply steal another station's rundown.
There also is a growing danger of in-
festation in the computer world. An elec-
tronic "virus" or "germ" implanted in a
newsroom system could cause no end
of grief. It is vitally important that only
authorized terminals connect into a
newsroom system.

Remote operations require the distant
terminal to log onto the newsroom
system through an external connection,
typically, a modem. The presence of a
modem opens the door for anyone to
make a similar attempt at logging on.
Security measures guard against this. A
terminal may log on only after proper
identification, and access may be limited
to only certain files. However, security
systems can be defeated, and intrusion
is something with which a system
manager should rightfully be concerned.

Perhaps a bigger risk than intrusion

is the importation of "viruses" or
"germs:' Computers acquire these con-
tagions when they "visit" other systems,
such as public bulletin boards or
databases. These insidious programs
may be designed to louse up data, say
by transposing characters, and may do
so on an infrequent basis so as to defy
detection. In an accounting environ-
ment, this could be dangerous. In a
word-processing environment such as a
newsroom, however, these germs may
pose no more threat than a bad typist.

More insidious bugs, however, modify
the control codes that computers use to
identify files. This can result in the total
obliteration of data. For reporters, this
is bad news.

Beefed-up security precautions are
likely to become a sales point in the
newsroom computer field. Already some
manufacturers are claiming that systems
proprietary hardware may be less
vulnerable to electronic intrusion than
those using readily available standard
computer equipment.

The PC connection:
election night
automation

The amount of election night data that
arrives at a station from news or elec-
tion wire services is too great to sort,
collate and enter into the character
generator for display in anything close
to real time. To address this problem,
many stations have acquired election
return computer systems, either pur-
chasing them from vendors or building
their own.

These systems ingest wire information
and data entered at local terminals,
translate it into a form the CG can use,
and feed it out to the character
generator. Additionally, a human elec-
tion interface, called the "producer's
screen," is provided to show totals, new
leaders in a race and winners. When the
equipment is not calling elections, it
does a handy job of keeping up with
sports scores, such as area high school
football and basketball, in which a large
number of contest scores change
continually.

Wire service data is fed to the com-
puter from a number of sources, in-
cluding news feeds from governmental
vote tabulation centers, news wire feeds
such as UPI and AP, and data that is
telephoned into the station and typed in
manually.

The computer, which is often a PC or
clone, sifts out the data it needs and
discards the rest. The newly received
data is compared with the data already
stored. If the new returns are higher,
they are written to memory. If an error
has somehow crept in, and a total has
gotten too high, the system ad-
ministrator usually can correct it.

The freshly updated data is displayed
on the producer's screen. This informa-
tion is used to decide what races to
discuss during the election coverage. In
some stations, the producer's screen is
networked to other interested parties as
well. Some producer's screens mark up-
dated races with a color, and if there is
a change in leadership in the race, the
corresponding part of the display flashes.

The fresh data also is sent to the
character generator, where it writes up-
dated scores into predesigned pages.
When the producer calls for various
pages to be shown on the air, those
pages contain the most recent data
available.

Election systems can be used during
other parts of the year as well. With dif-
ferent software, a system can serve as
an automatic sports score system for the
CG. The CG operator can simply call up
the correct page, and the numbers
presented will be the most recent. Elec-
tion systems also can be used to display
any other rapidly changing data.

Typical producer's screen displays multi-
ple race results. Red color indicates new
totals, and flashing red indicates change
in leader.

tion is closed captioning for the hearing
impaired (see Figure 2). Stations that have
tried captioning seem impressed with the
audience reaction. Typically, 6% to 10%
of the persons in a given ADI could benefit
from a captioning service, each of whom
could influence others in the same
household to watch the channel.

To seize the market and community
service advantages of captioning, some
aggressive stations have hired court
reporters to operate captioning equip-
ment, or they have formed liaisons with
volunteer groups who type in the
newscast scripts. This typing is a lot of
work, and it can be a tremendous ex-
pense. It also may risk increased station
liability, because management can't be
sure that the typists won't omit words,
such as "alleged," important for the legal
protection of the station.

In an automated newsroom, however,
copy fed to the teleprompter is fed to the
caption encoder as well. For little more
than the cost of the encoder and driving
software (about $10,000), plus some wir-
ing, a station can have the captioning ad-
vantage, and management can know that
what was captioned is what was written.

Of course, problems still exist with live,
unscripted material and with spoken
material recorded on videotape. Problems
with videotaped material can be over-
come by preparing a transcription of the
taped material.

Character generators
If a reporter types a subject's difficult last

name into the computer from notes,
should it ever be necessary to physically
type that name again? Shouldn't the com-
puters just pass that name around (allow-
ing the opportunity for an editor or pro-
ducer to correct it), to prevent another per-
son from misspelling it? This is one of the
motivations for developing a newsroom
computer/character-generator (CG) inter-
face. Another may be that the large
amount of data thrust upon the CG
operator in the moments before the
newscast, or the confusion caused by sud-
den changes in the rundown, increases the
possibility of omissions and errors.

The strongest incentive, however, may
be the potential to keep up with rapidly
changing data such as up-to-the-minute
sports scores and election returns, which,
logically, should be updated directly from
the wire services instead of being keyed
in feverishly in the midst of production.

Two philosophies exist for handling the
CG interface. One is to emulate a CG
keyboard, and let the newsroom computer
"type" in the commands necessary to
create and store the super. The other is
to electronically pass the information to
the CG, where it is stored in a file loca-
tion that fills in a predefined page format,

46 Broadcast Engineering August 1988



"Features and specs sold
us on Auditronics 200
consoles."

Robert Lankton, Chief Engineer
WDUV/WBRD in Bradenton, Florida

"Their
performance

and reliability
keep us sold:'

"w e wanted a
console flex-
ble enough to

use in master control,
production and news.
We shopped for features
and specs, but we also
looked for ease -of -use and
reliability. We got just what we
wanted in our four Auditronics
200s:'

Features
"I insisted on outboard power

supplies and no monitor amps in the
console for noise reasons. I was
impressed with Auditronics' VCA technology,
which at the time was not available elsewhere.
We wanted the self-contained clock and timer. We
needed the switching logic to interface between the
A and B inputs, (a neat concept most other consoles
don't offer). And we needed a lot of extra line inputs to
support our satellite feeds. We needed a first-rate tele-
phone interface. Auditronics beat its competitor hands -
down on this. And, of course, modular design was a must

for serviceability. We got it all in the Auditronics 200:'

Specifications
"We go for the widest dynamic range we can get

because much of our programming originates on CD. So
the 200's 3dB better S/N is really important. Everything on

the Auditronics 200 tests out better than the specs they pub-
lish, and you can't ask for more than that."

Ease of Operation
"I found the 200 logically laid out and very easy to train

our people to use. The jocks like them and can easily under- 9W-362-1350

Circle (28) on Reply Card

stand them, which is very important to management."

Reliability
"We're just ecstatic about the Auditronics consoles.

They've run 24 -hours, 7 -days since turn -on without a failure.
What's more, they've held the'r specs, which I check

month to audiophile standards."

"Would I buy Auditronics again?"
"At WDUV/WBRD everybody is happy with both

the Auditronics consoles and the support we've received
from the company. We look forward to doing business
with them again." If you'd like to know more about why

Rob Lankton swears by Auditronics consoles, call
1-800-638-0977 or contact

every

auditronicz inc.
3750 Old Getwell Road, Memphis, TN 38118
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Figure 2. With a second -generation newsroom
computer system, low-cost, real-time closed cap-
tioning can be achieved by routing the
computer -generated teleprompter feed to the
captioning encoder as well.

or template. Each approach has its ad-
vantages. The newsroom system can
either prompt the operator with which
page number to call next, or can actually
call up the super on a preset channel, and
wait for the human to "take" it to air.

News footage a la cart
Another new correspondent with the

newsroom computer is the cart machine.
Generally speaking, the newsroom/cart
machine interface creates, then continual-

ly updates, the cart machine's play list. The
computer keeps track of which tapes need
to be cued and instructs the cart machine
to get them ready. If the rundown
changes, the required new tapes are writ-
ten into the play list. If a tape is called for
in the script, but is not present in the
machine, the producer is warned. When
it is time to roll a tape, a human hits the
"go" button.

On a different level, if the computer can
control a cart machine, can't it control
tape machines and a routing switcher out-
put to record news feeds? Systems of this
type have been installed in various loca-
tions. Controlled by a touch screen or a
mouse, the systems take in scheduled
feeds, make tapes, generate bar-code
labels and output all the information into
a database that follows the cart.

In much the same way the computer
can play tapes and call up CG pages, it also
can call up slides off the still -store. First,
the reporter must select a still and write
it into the script. This requires a directory
for previewing. Some systems interface
directly to the still -store. Some will supply
a resolution -reduced image on the
reporter's terminal. Others will use a PC
network in which one computer acts as
a file server, holding the master directory.

It is thought important to house all the cur-
rent stills in only one system to avoid
scripting the wrong slide because of an
outdated directory.

As long as the computer is controlling
so many aspects of a news production,
couldn't it run the switcher too? Some
manufacturers envision a switcher inter-
face that could preset the switcher based
on commands embedded in the script.
Another approach would be to recall ef-
fects previously stored in the switcher's
memory.

A camera automation system also could
be controlled by the newsroom computer.
The camera moves could be preset similar
to stills or character -generator pages.
There is not yet a standard interface for
the camera systems, but in most cases,
manufacturers are building their equip-
ment to prepare for the day of integration.

Human involvement
Timing is a major concern in newsroom

automation. Because news is a spontane-
ous business and is conducted live, con-
tingencies occur. Even a cough or stam-
mer eats up its share of time, and that
could throw off a computer that is locked
to a clock to time a program. The course

Continued on page 108

Betacam With Triax Control
Live broadcasting with ENG cameras began with Telemetrics control systems.

Controls  Video  Audio  Genlock Power
Telemetrics-for over 20 years the innovators of
camera control multiplexing systems.
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7 Valley St. Hawthorne, N.J. 07506
For Information Call (201) 423-0347
*Ask for info on Pan/Tilt SySh110114,,,,,1988 Telemetrics Inc. Betacam is a registered trademark of Sony Corporation



The winner on points:
LDK 90 with Frame Transfer CCDs

Our picture of two hockey players illustrates
the benefits of higher resolution: the more
pixels (picture elements), the sharper the pic-
ture.

We chose this example to make clear why we
didn't settle for just any CCD sensors, but
selected Frame Transfer CCDs.

The number of pixels in the image area is an
important distinction. Frame Transfer keeps
exposure and storage functions separate,
providing space for more pixels: 610 per line.
This ensures pin sharp pictures at all times.

The LDK 90 also provides superior dynamic
resolution, because light-sensitive Frame
Transfer CCDs have a shorter integration
time (it takes only 1/60th of a second to ex-
pose a field); and this can be extended to ever
shorter exposure times. Slow motion and
freeze frame shots are always sharp and clear.
These advantages are especially appreciated
when covering sports events. Even a small
hockey puck racing across the ice is always
clearly visible.

For an even clearer picture of all the LDK
90's features write to us:

BTS Inc.
P.O. Box 30816
Salt Lake City, Utah
84130-0816
Phone: (801) 972-8000.
Sales and Service Headquarters
Phone: (201) 529-1550

BTS
Broadcast
Television
Systems

A joint company of Bosch and Philips

Regional Sales Offices
New York City Midwest Northeast Allegheny Mid -Atlantic Southeast
(201) 529-1550 (312) 803-8060 (207) 283-0777 (201) 529-1550 (703) 461-0188 (904) 492-1600
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Southwest
(512) 335-1481

Great Plains California Intermountain
(507) 334-1891 (818) 766-8184 (801) 972-8000



Wouldn't it be great
if somebody built a

fully integrated
station automation
system that could
handle all on-air
operations, with

off -the -shelf hardware,
and backed by a

ten-year warranty?



Somebody
does.

The SAS -2 from Utah Scientific-part of a
growing line of integrated automation systems.
Machine control, cart control, business
service interface, off-line recording-complete
systems from a single source. And all backed
by the industry's only ten-year warranty.

11111111111 11111111111

A.

vs UTAHsciEnTIFIC
DYNATECH Broadcast Group

1685 West 2200 South. Salt Lake City. Utah 84119
(801) 973-6840  Call Toll Free (800) 453-8782  TLX 269-916  FAX (801) 973-0255
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Stereo TV
grows up

By Dennis Ciapura

Last year, 4,349,000 stereo -equipped
(MTS) direct -view televisions were sold in
the United States. This year, the Electronic
Industries Association (EIA) is forecasting
the sale of 5,300,000 stereo TV sets. Ster-
eo -equipped projection televisions proba-
bly will account for the sale of at least
another 25 million sets per year. The dra-
matic growth of stereo TV receivers over
the past five years is illustrated in Figure 1.

A representative of one receiver manu-
facturer (Hitachi) estimates that 50% of all
20 -inch sets and 75% of 25 -inch or larger
receivers are MTS-equipped. In addition,
the EIA estimates that 20% of all current
TV receivers are stereo or stereo -adapt-
able. Overall, this data suggests that there
may be 17,750,000 stereo televisions in the
field by the end of the year.

Because MIS is penetrating so rapidly,

Ciapura, BE's consultant on radio technology, is vice presi-
dent of technical operations for Noble Broadcast Group and
president of TEKNIMAX Telecommunications, a San Diego -
based technical management consulting firm.
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Figure I. Annual M7S receiver sales have in-
creased dramatically over the past five years.

MTS is alive and well.

there is little doubt that mono TV audio
soon will become as rare as mono FM ra-
dio. Many retailers report a high level of
viewer awareness of stereo availability. An
informal dealer survey conducted in
southern California revealed that more
than 75% of prospective TV set buyers
were aware of stereo television. After a
demo, nearly 50% of those who had not
been aware of the feature concluded that
stereo is desirable. Viewers know about
stereo television, they like it, and they're
buying it.

The stereo bandwagon
From a broadcaster's perspective, this

news may be a little surprising. After all,
only one of the networks has broadcast
in stereo audio long enough to generate
audience interest. Furthermore, it is diffi-
cult to imagine an audio feature selling
video products.

The key to the early success of MIS re-
ceivers in the marketplace has been the
relatively small price differential. In fact,
the better -quality TV sets are now almost
always stereo -equipped. The additional
cost for stereo is insignificant in a high -
end product in which the features are
what's critically important. A secondary
factor is that most video improvement and
remote -control features have become so
universal, even in inexpensive sets, that
product differentiation has become more
difficult. In essence, the stereo option
helps move the buyer up the scale.

If the consumer side of the equation is
compelling, what about broadcast trends?
Although broadcasting relies on technol-
ogy, programming is the product. This
tends to make the broadcast industry slow
to introduce new technology unless it will
have an impact on the marketability of the
programming.

There always will be pioneers who
launch into new technologies before there
is economic justification, as was the case

with color. It has been true of MTh.
After airing some experimental stereo -

casts in 1984, NBC commenced regular
stereo programming in July 1985. The net-
work reports that more than 140 of its 207
affiliates have converted to stereo opera-
tion. However, Randy Hoffner, NBC senior
staff engineer, points out that these sta-
tions cover more than 88% of the total TV
audience.

CBS introduced stereo last year and
reports that about 60 of its 200 affiliates
have converted. In March of this year, CBS
announced that all its fall programming
would be distributed in stereo. ABC, with
more than 50 affiliates converted, has
revamped its New York facilities to han-
dle stereo and is now well -positioned to
increase MTS content.

Increased competition
Independent TV stations in the more

competitive markets have responded to
the network challenge by converting to
MIS and running their own stereo pro-
gramming. Some of this programming has
been quite innovative. The Fox network
also is airing stereo programs. Based on
MIS generator sales figures, industry
sources estimate that a total of nearly 500
MIS stations are in operation.

TV stations in heavily cabled areas face
additional competition from the major
movie services and MTV, which also of-
fer stereo audio. The widespread use of
stereo VCRs and a whole new generation
of audio receivers with TV interface
features can affect the audience the TV
broadcaster is trying to attract.

In "The Real World of Stereo TV' an ar-
ticle in the September 1986 issue of
Broadcast Engineering, we explored
the decision path leading to stereo con-
version from a business perspective. We
concluded that stereo would ". . . soon be-
come a way of life at TV stations:' That
has certainly happened in the major mar -
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400 TV Stationswo broadcast stereo,

The TFT 850
BTSC TV
Stereo Monitor.

TOLL MI SIM 1140 MO MGM as Mil ION. NJ MP g.
IMMO, .111110111 .11. 

300 of them rely on this
monitor to do it r

T F TINE
. . Where New Things

Are Happening!!!

The TFT Model 850 is the only precision BTSC TV
Stereo Monitor that permits comprehensive perfor-
mance testing of 20 parameters from RF to composite. It
features easy -to -read, conventional meters, an optional
Multifunction Digital Audio Analyzer for fast and easy
analysis of stereo performance and best of all, it doesn't
tie-up or require additional, expensive video equipment
to operate.

Make sure your station is broadcasting the best
stereo signal it can. Contact us now for complete details
on the 850, the BTSC Monitoring Standard. We'll also
send you our free Engineering Guide-BTSC STEREO:
TV Aural Proof -of -Performance Guide.
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kets, and the conversion cycle will be al-
most complete in the next two years.

Most stations that have converted to
stereo find the ICPM problem easier to live
with than originally anticipated. Also, stag-
ing the conversion process, as suggested
in the article, has provided many stations
with a less expensive alternative. In 1986,
the issue was when to convert. In 1988,
it's more a question of how to engineer
the best stereo sound. MTS has indeed
grown up!

Competitive performance
The basic audio reproduction available

from the new stereo sets is far better than
what was available from the older mono
systems, with their minimum -quality
4 -inch speakers. For years, the lack of
high -quality audio -receiver performance
acted as a de facto license for sloppy TV
audio. Today, excessive compression and
inadequate audio headroom create an ir-
ritating sound on wideband receivers. Us-
ing an AGC amplifier every 10 feet along
the audio path is an inelegant substitute
for proper level control.

Many of the cable services are providing
excellent audio. The typical squashed -and-

clipped broadcast TV audio sound is pale
by comparison. Ironically, excessive com-
pression is unnecessary because the audio
signal always the vid-
eo coverage area. It isn't necessary to use
high -audio density in TV audio to extend
coverage.

Surround sound
Providing optimum MTh quality is a

3 -faceted challenge. Obviously, the integri-
ty of the mono signal and the stereo ef-
fects must be maintained. In addition, the
TV broadcaster must ensure that the trans-
mitted signal is fully compatible with the
new feature of surround sound.

Except for the brief and abortive quad
experiments, radio never had to contend
with surround compatibility. The wide-
spread adoption of Dolby stereo with sur-
round for movies has created a new audio
vehicle to carry surround sound into the
consumer market. Because the surround
signal is basically an L-R component
matrixed onto the left and right stereo
audio, it is automatically present in any
tape, disc, cable or broadcast presentation
of a movie containing a surround mix.

Surround decoders in video -compatible
audio receivers have become popular. In
fact, the most sonically exciting applica-
tion of broadcast stereo television is the
presentation of stereo programs with sur-
round. A recent 'Amazing Stories" episode
on NBC was mixed for surround and was
probably the first made -for -TV dramatic
production in intentional surround.

Potential problems
Proper surround compatibility can be

compromised by poor stereo phasing, dif-
ferential distortion and the use of stereo
synthesizers. Of these, poor stereo phas-
ing is the easiest to remedy. Interchannel
audio phase shift is a maintenance prob-
lem that also affects the monaural signal
through high -frequency cancellation. But
out -of -phase speech sibilance, which
jumps back to the surround, is particular-
ly irritating. Fortunately, phase -shift prob-
lems can be alleviated through the use of
automatic phase -correction equipment.

Differential distortion occurs when a
center -channel (L=R) signal is not repro-
duced cleanly and equally in both chan-
nels. For example, if a left -channel line
amp is clipping slightly, but the right -
channel line amp is not, the total distor-
tion on a mono set may go unnoticed.
However, the L-R signal generated in this
way will be amplified in the surround
channel, creating an annoying spitting
sound that is especially noticeable in
speech.

Use synthesizers with caution
Most stereo synthesizers produce their

stereolike effects by generating an L-R
signal, which, unfortunately, goes right to
the surround output in the most distress-
ing way. The result is a giant echo sound
reminiscent of early '60s vintage AM radio.
Worse yet, if the synthesizer is operated
in an automatic mode, it will switch con-
stantly between mono and stereo in typi-
cal TV applications where center -channel
(mono), left -only and right -only signals all
can occur in the same program.

Many of the synthesizers employ audio
delays that actually generate more L-R
than is found in real stereo programming.
This produces an effect that is immediate-
ly apparent in stereo, but still provides
compatible mono.

Although it may be attractive from a
promotional standpoint to air synthesized
stereo in the absence of stereo program-
ming, those viewers with the best equip-
ment will receive a degraded signal. Dur-
ing the transition period, when stations
must deal with both monaural and stereo
programming, the following compromise
criteria should be adopted:

 Remotely control the synthesizer
through the switcher so that predominant-
ly stereo sources, such as network feeds
and stereo audio carts, are unaffected. This
approach prevents the erratic switching
phenomena that can occur if a combina-
tion of stereo and monaural sources are
used.
 When enough stereo programming is
available from the network, a simpler
practice would be to manually defeat the
synthesizer, starting with the evening
news to avoid the sonic disruption of local
spots airing with synthesized stereo.
 If the degree of L-R generation in the

synthesizer is adjustable, select a lower
level of difference -signal output. A com-
promise setting that produces just enough
stereo effect to be noticeable on a stereo
set without surround certainly will be less
objectionable on systems with surround.

Exploiting the MTS advantage
There are many opportunities to pro-

duce local stereo audio to supplement
what is available from network and syn-
dication sources. Stereo ENG, for example,
is easy and fun. Most of the popular field
recorders have at least two audio tracks,
which make it easy to substitute the usual
mono mic with either an X -Y or M -S stereo
microphone as a simple stereo source. The
differential spatial characteristics of a
stereo mic will provide an ambiance that
is pleasing in stereo and surround, and the
mono will be compatible as long as the
user holds the mic properly.

More sophisticated producers may pre-
fer to use a field mixer with a mono voice
mic and a separate stereo mic for ambi-
ance. M -S configurations even allow re-
cording in the encoded mode so that the
stereo effects can be optimized in post -
production. Inexpensive stereo field mix-
ers are available from a variety of manu-
facturers, so the location task doesn't have
to be any more complicated than a mono
shoot.

Newscasts also can contain appealing
stereo events through the use of a little im-
agination and some simple pan presets.
Tight shots of a single subject would be
panned center as usual. Long shots of the
whole team would have each individual
positioned from left to right as they appear
at the news desk. This technique is used
frequently in stereo movies and makes for
a realistic scene transition.

If the audio console has microphone
channel pan pots, multiple mics with the
required pan settings can be used to
achieve the desired effect while also pro-
viding mic redundancy. Stereo theme
music also enhances the presentation.
With stereo open and closing themes, ENG
segments, sports music beds and news
desk audio as described previously, there
is certainly no need to synthesize your
local audio to stereo.

It is obvious that the industry is well in-
to a new phase of MTS implementation.
Most of the stations that have converted
have found that their existing transmitter
plants and antennas work just fine with
stereo. Studio accommodations can be as
simple or as complex as your station's
budget allows. Fortunately, the audio
design work is comparatively easy and
straightforward.

Regardless of the extent of conversion,
stereo audio offers a new competitive tool
for those stations with the energy and cre-
ativity to use it to their best advantage.
The receivers are out there. I :I:.)))11
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A progress report
on digital video
from a uniquely
ualified source.



T
he digital

video revolution is taking shape.

Gradually and inevitably, the

world of video is changing.

Because it is happening step

by step, many of you may not be

aware of precisely where it

stands. So, we've prepared this

progress report on the Digital

Video Revolution. And, as you'd

expect, Sony is leading the way,

just as it has with so many other

profound shifts in video and

audio technology.

The Digital Video Era isn't

new to Sony. In fact, it was back

in 1978 that Sony first created an

experimental digital VTR, which

demonstrated the viability of

digital recording. The Digital

Video Era became official in

1986, when Sony introduced the

DVR-1000 videotape recorder-

freeing the broadcast industry

from the limitations of the com-

posite analog realm.

It In professional audio, the Sony

PCM-1610/1630 has become the recording

industry's de facto standard digital

mastering system.

Two years later,

a new world exists.

Today, Sony is broadening its

leadership in digital video

recording. Only Sony is offering

and delivering (no small distinc-

tion) an extended line of digital

video products, including DTTRs

(the latest terminology for "Digi-

tal TelevisionTape Recorders"),

 A landmark achievement...In 1978 a

Sony experimental OTTR clearly

demonstrated the tremendous advantages

of digital video recording.

II A single Sony VLSI circuit chip can

replace several conventional boards of

complex digital processing circuitry.

bit rate converters, peripheral

components and accessories.

What was recently embryonic

technology is now a growing

product line, covering a wide

range of studio applications from

production to broadcast.

Sony's leadership includes

all aspects of digital video

recording, from signal process-

ing, transport design, tape for-

mulations, to cassette design and

high density recording. Sony is

also light years ahead because of

our VLSI technology, creating

chips that carry an enormous

amount of information-which

is critical to digital processing.

The industry looks to Sony.

Sony's groundbreaking work in

digital video recording made it



..,11111111111111

 The Compact Disc,
jointly developed by Sony

and Philips, has brought digital audio

to the masses and changed the way the

world listens to music.

inevitable that Sony would play

a pivotal role in developing the

technical foundation for the

industry format standards.

Sony's leadership in digital audio

provided further resources, as

digital audio is an integral com-

ponent of the new digital video

formats.

The cooperation was at the

same high level as the

technology.

The process that led to the for-

mulation of VTR standards for

digital equipment was a rare dis-

play of industry cooperation.

(And that same cooperation

is still going on)

Sony is proud to have been

part of that process. An effort

that was supported by major

manufacturers and user groups

around the globe, beginning in

1979. Two separate groups, rep-

resenting the EBU and the

SMPTE worked closely and

intensively during the years, to

reach a format agreement.

As a result, format wars can

be avoided and manufacturers

can focus on enhancing their

product technology for the

benefit of all.

The promise of new technol-

ogy. The reality of new

technology.

Sony's efforts in realizing the

promise of digital video have

been international. Sony

technical leaders in Japan,

North America and

Europe have all con-

tributed to the

complete, expan-

sive digital video

product line that we

bring you in 1988.

When you invest

in Sony digital video

products, you are investing in

the sum :otal of all this exper-

tise, in a full and rich under-

standing of where digital video

technology is today, and when- it

is going tomorrow.

The Sony mastery of the craft is

"Outstanding
Achievement
In Engineering
Development:'
At the 40th Annual Prine-
time Emmy Awards,The
Academy of Television
Arts & Sciences awarded
an Emmy to Sony in rec-
ognition of its outstand
ing engineering work
on the D-1 Component
Digital TelevisionTape
Recorder.

unmatched in the industry.

We invite you to read on.

The Sony Progress Report on the

state of digital video will dem-

onstrate how far the technology

has come, what it can do for you

and how Sony's product line can

help you enter the new world of

digital video.

II A key contributor...Takeo Eguchi of

Sony has been an active member of

various working groups on DTTR

standards within the SMPTE and

EBUNAGNUM.
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DVR-1000 4 2 2 Component DTTR

I The dream comes true.
With the establishment of well-
defined standards, manufac-
turers faced the formidable

challenge of putting them into
practice.The world's first pro-
duction component DTTR was
delivered in 1986, and, to no one's

surprise, it came from Sony. The

Sony DVR-1000, has since been
heralded as a revolutionary and
outstanding technical achieve-
ment. It fully delivers the bene-
fits of component digital video
recording and unquestionably
provides the highest possible
video and audio quality available
today in a studio recorder, while

conforming to SMPTE D-1 and
EBU recommendations.

Component video has a
number of demonstrable advan-
tages over composite video. Cer-
tain artifacts are unavoidable in
the composite encoding process.
These are easily observed in
graphics devices, telecines,

0.01Y0 Cr Minot

cameras, and effects units-their
pictures invariably look better
in component form. In compos-
ite systems, editing at points
other than those defined by the
color framing sequence can
result in picture shifts; in com-
ponent systems, editing can be
performed at any frame. And
with composite signals, small
phase and timing errors can
cause picture and color shifts.

The DVR-1000 handles the
three video signal components-
Y (luminance), R -Y and B -Y

(color difference information)-
separately from input to output.
The input/output interfaces
include analog Y/R-Y/B-Y, R/G/B,

and Betacam® components in
addition to parallel component
digital video interface conform-
ing to SMPTE and CCIR recom-

mendations. Line level analog
audio, as well as an AES/EBU

digital audio interface is also
provided.The DVR-1000 can

asTi-1000

42:2
Component Digital

thus be connected to a wide
variety of input and output
devices, providing the transpar-
ent performance characteristics
of digital recording without

compromising the advantages of
a component video system.

Ideally suited for high -

quality production and post -

production applications, the
DVR-1000 is most effective in an

environment where all devices,
such as VTRs, switchers,

graphics and effects units, are
interfaced via the digital I/O. By

maintaining signals in the digital
form wherever possible through-
out a facility, repeated A/D and
D/A conversions can be avoided,
thus maximizing long-term
signal quality.

DV R  1 0 0 0
UNPRECEDENTED VIDEO OUALIT',.

More than 21 generations of drbb ng

are possible without loss of pieta-. or

sound quality.Reproduces broadcast -

able pictures at L --1/4x normal speed

and recognizable pictures at up to

±40x norma speed.

FOUR DIGITAL AUDIO CHANNELS.

PCM audio channels provide in exmss

of 90dB dynamic range with uniform,

wideband frequency response. Inter-

nal digital rooting enables channel

to -channel dobbing without exterral

patching. AES/EBU digital I/O can re
configured a: 4 independent chancels

or 2 stereo pairs. Multi -pin connector

provides single cable interface for ell
4 channels.

ERROR CORRECTION. Data errors,

such as those caused by tape dropouts

and momentary head clogs, are con-

pletely recovered by an advanced

Reed- Solomcn error detection and

correction scheme. Large errors

beyond the capacity of the correction

system are handed by Sony's power-

ful error concealment techniques,

aided by data shuffling.

SOPHISTICATED MAINTENANCE

FEATURES. Built-in diagnostics, vic eo

and audio test signals, test switches,

and full monibring capabilities aid
the user in maintaining optimum

performance buds.

ADVANCED C )NTROL PANEL VVITI-

MENU-DRIVE./ DISPLAY FOR EASY

OPERATION f. large variety 01 tape

handling, editing setup, and mainte-
nance functior s are available via the

easily mastered, logically positione I
controls. A so thisticated electrolu-

minescent pare! with 12 main menu

keys and 12 fu lotion keys provide

rapid access to the built-in facilities_

BUILT-IN EDIT NG FACILITY. Two

DVR-1000's cat be simply intercon-

nected via thew RS -422 control pons

for full editing capability. Control

panel displays all necessary data, and

edit data entries can be easily made

through the faction keys and
numeric keypal.

CASSETTE OPERATION FOR BAN -

DUNG EASE AND MAXIMUM TAPE

PROTECTION. -he DVR-1000 accept;

M cassettes :31 minutes max.) or

cassettes (96 minutes max.)



DIGITAL VICE() RECORDING FOR THE

NTSC ENVIRONMENT. A true' plug-

in" upgrade for hITSC facilities, the

DVR-10 is capat le of transparent

dubbing thougi more than 20 gener-

ations and provides up to 94 minutes

of record/p ay t me. The Dynamic

Tracking '" system provides broadcast -

able pictures ar v where front -lx

through 3x normal speed. Recogniz-

able color pictu-es are produced at

up to ±.40x normal speed for high

speed searh.

FOUR DIGFAL AUDIO CHANNELS.

PCM audio channels provide in excess

of 90dB dynairic range with uniform,

wideband frequency response

ADVANCED CONTROL PANEL WITH

MENU -DRIVEN DISPLAY FOR EASY

OPERATION. A large variety of tape

handling, editing, setup, and mainte-

nance functions are available via the

easily mastered, logically positioned

controls. f, sor histicated electrolu-

minescent pawl with 12 main menu

keys and 12 function keys provide

rapid access to the built-in facilities.

ERROR CCRRECTION. Data errors,

such as those :aused by tape dropouts

and momentary head clogs, are com-

pletely recovered by the 02 format's

Reed- Solsmon code error detection

and ccrrectior scheme. Large errors

beyond the caracity of the correction

system are handled by Sony s power-

ful error concealment techniques,

aided by cata shuffling.

Even the totalloss of one head

during playbazk s virtually undetec-
table by the viewer.

BUILT-IN EDFING FACILITY.Two

DVR-10's can be simply intercon-

nected via their RS -422 control ports

for full ecitini capability. Control
panel disrlayi all necessary data, and

edit data entries can be easily made

through the fjnction keys and

numeric keypad.

WRITE -AFTER -READ CAPABILITY.

Permits vide) and audio signals to be

played, nodthed, and re-recorded at

the same taw location. Operations

normally req ming two VTRs, such as

audio sweetening, color correction,

or title supeimposition, can be per-
formed with one DVR-10 connected to

external processors. A -B roll editing

can be performed with 2 DVR-10's

instead )f the usual 3 recorders.

CASSE1TE OPERATION FOR HAN-

DLING EASE AND MAXIMUM TAPE

PROTECTION. The DVR-10 accepts

S casseItes (32 minutes max.) or

M cassettes 194 minutes max.)
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DVR-10 0-2 Composite DTTR

MA second format gives the
composite world a digital
alternative.
While the DVR-1000 component
DTTR is ideal for state-of-the-

art production facilities, it
became increasingly apparent
that today's television industry
could benefit greatly from the
application of digital recording
techniques to the existing analog
composite video signal forma:.
So Sony went to work on the
development and standardiza-
tion of a composite DTTR.

In December, 1986, Sony

and Ampex submitted the D-2
format to the SMPTE as a rec-
ommended composite DTTR
standard. Today, the D-2 format

for NTSC composite digital video

recording is supported by a
broad base of users and
manufacturers.

The Sony DVR-10 fully

conforms to the proposed D-2
format standard and provides

10. .Ili VP
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the highest evel of performance
currently mailable in a compos-
ite studio recorder. It delivers all
the advantages of digital video
recording, including exception-
ally wide bandwidth, high S/N,
and total absence of moire. And
it does so while maintaining the
convenience and compatibility
of the single -cable analog NTSC

interface.
The DVR-10 is a full -fea-

tured VTR with numerous oper-
ational capabilities and flexible
system interface. In addition to
analog composite video I/0, the
DVR-10 also has a parallel input

and output digital video inter-
face. This permits direct digital -

to -digital dubbing between two
DVR-10's for the highest quality

signal trar_sfer. Analog and digi-

tal audio interfaces, the latter
utilizing the AES/EBU standarc
in stereo pairs, are also provide]
for maximum versatility.

The DVR-10 is remarkably

compact and lightweight, col-
sidering the tremendous amount
of circuitry needed for high -

quality digital video and aucio
recording. It is only 6 rack units
high-about the same size as a
Betacam® studio VTR. And its

power consumption is only 470

watts. A DTTR of this size and

efficiency would not have been

possible were it not for Sony's
advanced VLSI circuit

technology.

The size, features, and per-
formance of the DVR-10 make it

ideal for integration into vir-
tually any existing NTSC envi-
ronment, including production,
post -production and broaccast
facilities. It can be used as a

replacement for existing 1 -inch

and 14 -inch VTRs. And it is :he

logical choice for new system

installations designed to main-
tain maximum composite signal
integrity.



Digital library Management System

 The age of broadcast
automation benefits from
Sony digital recording
technology.

There are, clearly, numerous

applications for the D-2 DTTR in
the vast television industry. One
of these, in which the DTTR's

extremely high signal quality
and advanced monitoring capa-
bilities are particularly advan-
tageous, is broadcasting. The
modern trend toward increasing
broadcast automation and,
hence, decreasing supervision
has made it more difficult to
keep tight reins on signal qual-
ity. Digital recording assures a
high degree of confidence while

reducing the need for extra care
and skill in maintaining the
quality of program material
throughout multiple
generations.

The automation trend has
also resulted in the creation of
ever more sophisticated multi -

cassette playback systems. When
the Sony Betacart® system was

first introduced in 1984, it made
reliable, flexible multi -cassette
video playback an operational
reality. Today, Sony has combined

its considerable expertise in
multi -cassette presentation and
digital recording to create an
expanded Digital Library Man-

agement System (LMS).The Sony
Digital LMS is, quite simply, the
most advanced high -capacity
multi -cassette playback system

available, taking broadcast oper-
ations to new heights of efficien-
cy and on -air quality.

The Digital LMS provides

unparalleled flexibility, both in
configuration and operation.
Different models provide a range
of choices in cassette sizes and
capacities, so that the system
can be custom tailored to indi-
vidual broadcast facility requir-

ements. Basic systems can be
expanded in capacity by adding

cassette consoles.They permit
broadcasters to keep an exten-
sive library of cassettes on-line
and readily accessible, thus
reducing the labor involved in
loading and unloading. The cas-
sette -based operation also
ensures the ultimate ease of
operation,with no special skills
required for library maintenance.

The Digital LMS uses 4
(expandable to 6) DVR-C10 D-2

composite DTTRs.which operate
totally in the digital domain.
They provide the same out-
standing performance as the
DVR-10 standalone DTTR. In

fact, a DVR-10 can be installed
in place of a DVR-C10 in an

emergency. In the Digital LMS,

D/A conversion is performed

after the switchers to provide
standard composite analog
video and line level audio out-
puts. It can, therefore, be easily
integrated into existing broad-

cast environments, providing the

highest level of video and audio
quality possible.

Options to interface the
Digital LMS with traffic and

automation systems improve the
flow of vital station information

and reduces paperwork and
time-consuming manual data
entry. The LMS also provides

powerful operational and man-
agement features giving broad-
casters comprehensive,
long-term control over their
operations.

Programming flexibility is
assured by the system's Multi -

Segment applications software,
which allows the integration of
single -segment commercials and

multi -segment programs. It also
permits total control over pro-
gram replay from the system's
operator consoles.The system
simultaneously supports three
operator consoles, providing
sophisticated multi-user, multi-
tasking capabilities.



With its many sophisti-
cated features and capabilities,
the Digital LMS remains unsur-

passed for reliability and ease of
operation. All mechanical com-
ponents are designed to deliver
continuous trouble -free opera-
tion.The DVR-C10 DTTRs pro-

vide the full complement of

Reed -Solomon error correction

and Sony's superb error con-
cealment circuitry to ensure the
best possible on -air picture
quality at all times. And the sig-

nal monitoring capability of the
DVR-C10 provides operators
with ample warning of tape and
recorder conditions that could
become on -air problems.

System dependability is further
enhanced by numerous built-in
safeguards and bypass capabili-
ties that help eliminate costly
on -air "down" time.

The combination of large -

capacity media storage and
management with state-of-the-
art digital video/audio perform-
ance makes the Sony Digital
LMS an ideal choice for today's

highly automated, quality -con-

scious broadcast environments.
Its flexible design permits it to
be integrated into virtually any
modern traffic or automation

system. And because it operates
reliably with a minimum of
manual intervention, mainte-
nance, and supervision, it
enables broadcasters to realize
considerable labor savings.

D VC 100 OS
D VC3 0 OM
VERSATILE CONTROL SYSTEM

INTERFACE Host computer interface

permits the CMS to be operated as a

peripheral ID master cur trol auto-

mation systems. Alternately, daily

playlists aril library ma ntanance

informatior can be downloaded

directly Iron a station's traffic
system.

DETAILED F EPORTS FO 1 SIMPLIFIED,

THOROUGH STATION ANC LIBRARY

MANAGEMENT. System generates

as -run loge that provide detailed

accounts o all on -air ants Library
managagenent sottwaie provides

"required cassette' and namerous

other reports to aid sys:en operators.

TIME -PROVEN BAR CODE CASSETTE

IDENTIFICATION. Original y devel-

oped for the Betac art srsbem, :he

Sony bar code ID contains all relevant

cassette nformatim and eliminates

the need fir a sepz rate y maintained

database. Vlulti-segment cassettes

contain anon -tape directory which

permits identification and location of

program segments. Cassettes can be

easily prerared and labeled off-line,

completely independent of the

on -air process

CONTROL 3F UP TO 4 EXTERNAL

VTRS. Per -nits RS -422 control of

Sony VTR: in almost a ay broadcast

format. Eternal VTR outputs are

switched through LMS for total con-
trol. One cf the external VTRs can be

used to assemble and play backup

spot reels

EASY -ACC ESS CASSETTE STORAGE

BINS. 14 input bins and a 14 -cassette

output port simplify load ng and

unloading 28 direct access bins are

provided br short -tern storage. All

cassettes can be accessed for emer-

gency manual loading witout opening
the conso e.

HIGH-REUABILITY DESIGN WITH

BUILT-IN )IAGNGSTICS Self -aligning

elevator mechanism eininates

tedious adjustments le alignment
after the leplacenent al 3 VTR is

automatic. Maintanace is aided by an
extensive array of hariware and soft-

ware diagnostics hb 1uLar system

design makes rerlace lent of

mechamml assenblies fast and easy.

BVIV-1910 Master Control Mmitor with BX1V1-20110Digital Interface

 It takes a special colar
moaitor to display the subtle-
ties of the digital video signal.

The Sony BVM-1910 19" 3road-

cas-. Color Monitor has already

set stew industry standards for
resolution, color uniformity and
stability. With the addition of the

BKM-2080 Digital Interlace

option, the BVM-..910 bomes

Dig tal Matrix Switcher

the ideal monitor for D-1 fomat
environments. It is also the
industry's first color monitor
that permits direct connection
of either parallel or serial 42:2
component cigital video signals.
Analog inputs for composite,
R/G/B, SMPTE, and Betacarn

component signals are also
provided.
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 The transition to digital is
easier than you'd think.

While signal recording, proc-
essing, interfacirg, and trans-
mission will one day be entirely
digital, today's production envi-
ronment demands integration of
analog and digital signals. Sony's
digital matrix switchers and
analog/digital converters meet
this need.

Sony matrix switmers are
highly flexible, and are con-

figured with plug-in modules.
Tl-ey expand to16 inputs and
6 outputs or, 6-in/16-ou.The
matrix may be configured to
virtually any size within those
limits, and a selection of either
analog or digital input and out-

put modules provides
unmatched versatility.The video
and audio switchers can be con-
trolled via Heir RS -422 ports.

The DSU-V210 Video

Matrix Switcher handles parallel
composite digital video signals.
It has a built-in blazk burst and
color bar generator.

The DSU-A21J Digital

Audio Matrix Swit:her handles
serial digital audio signals con-
forming to the AES/EBU stan-

dard. It has a built-in 1 kF_z tone

generator.
The DAD -A2:0 Audio D/A

and A/D converter provides a
convenient analog input/output
interface to the DR_J-A210.
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 DTTR interfacing require-
ments? Sony has the answers.
While Sony DTTRs have been
designed to provide considerable
interface flexibility, the real
world of studio applications
poses numerous challenges and
obstacles. Through the further
application of advanced digital
processing and VLSI circuit
technologies, Sony engineers
have developed a line of periph-
eral components that address
the specialized problems of bit
rate conversion and signal dis-
tribution, help avoid unneces-
sary A/D and D/A conversions,

and enable the smooth integra-
tion of audio and video devices.

These products enhance the
already outstanding utility of
Sony DTTRs and help main-

tain the high -quality digital
signals throughout a studio
environment.

 DFX-1200 Digital Bit Rate
Converter
Converts 4:2:2 component digi-
tal video signals to 4 fsc com-

posite digital video signals. In
addition to sampling frequency
conversion, the DFX-1200

encodes the separateY, R -Y, and
B -Y signals into a composite

digital NTSC signal with correct
I and Q bandwidths.

 DFX-2100 Digital Bit Rate
Converter
Converts 4 Esc composite digital

video signals to 4:2:2 component
digital video signals. Adaptive
filtering is used for theY/C sepa-
ration of the NTSC signal. This

assures a wideband luminance
signal and a chrominance signal
free from cross -luminance and
cross -color distortion.Conver-
sion from I and Q to R -Y and B -Y

signal formats is also performed.

 DFX-2400 Digital Audio
Sampling Rate Converter And
VSU-3310 Van Sync Unit
The digital audio tracks on D-1
and D-2 recorders utilize a
48kHz sampling frequency. In
many cases, digital audio signals
come from sources with varying
sampling rates-for example, the
CD's 44.1kHz. Rate conversion is
required in such cases.

The DFX-2400 accepts any

sampling frequency between
30kHz and 50kHz, and converts
it to 32kHz,44.1kHz,44.056kHz,

or 48kHz,which represent all
audio sampling frequencies in
use today. It also enables format
conversion between the AES/
EBU standard and Sony's SDIF-2

standard. It operates totally in
the digital domain, providing
performance far superior to
units that rely on D/A and A/D
conversion.

The DFX-2400,with the

VSU-3310 Vari Sync Unit, also

facilitates synchronization of the
digital audio signal clock to the
video signal.The DFX-2400 will

synchronize its internal clock to
an external signal.The VSU-3310
accepts a variety of sync inputs
and produces a word sync
output that can be used to vary
the speed of digital audio
recorders. These units permit
external digital audio sources to
be used in video editing.

SIF-1000 Parallel/Serial
Converter
Integrating digital equipment
into an existing studio need not
be complex. Serial signal distri-

bution permits the use of exist-
ing coaxial cable to carry the
digital video signals. Distribut-
ing the signal in serial form is
important because parallel
digital signals were intended
to travel only over limited
distances.

The Sony SIF-1000 is both a

parallel -to -serial and serial -to-

parallel converter, permitting
serial signal distribution over
coaxial cable up to 500 meters in
length. Its signal coding is
switch selectable for operation
with 4:2:2 component or D-2
composite digital video signal.

Sony.
We're more
than pivotal
to digital.
1\e believe this Progress
;lc poi t has demonstrated
that digital video could
not have evolved to its
current level without the
ongoing contributions of
Sony.

Sony is the only manu-
facturer providing a
choice of composite and
component digital for-
mats.We are the only
manufacturer providing
a comprehensive line of
digital video products
and interfaces. Our com-
mitment to the industry

the technol-
ogy necessary to lead the
Broadcast and Post Pro-
duction markets into the
new digital era.

And as this blossoming
technology yields even
more. you can be sure we
will be the driving force
behind that, too.

Because even though
digital video is new, the 44ir
story behind it is an
old one: Sony shows the
way.

SONY
Broadcast Products

Soey-Commurnat ions Priducts Compan%
Broadcast Pruoucts Divisiin

1600 Queen Anne Road

Teaneck New jersey 0766n

Features subeet to change without notice
Ampex 's a trademark of Ampex

Sony. Betacam,..Betacart, and Dynamic Tracking

an -trademarks of Sony
(0 PEI'S Sony Corporation of America

Circle (35) on Reply Card

BC - 00037



Moving into
R-DAT

By Brad Dick, radio technical editor

There may be an R-DAT in your future. Then again,
maybe not.

The basic analog recording process has
not changed much since its inception
more than 40 years ago. We've managed
to improve the quality available from
audio recorders, but the process is pretty
much the same as that used shortly after
World War II, when Bing Crosby sang in-
to the decks developed by Ampex.

That process is about to undergo radical
change with the advent of digital technol-
ogy. Although digital recording schemes,
primarily pulse -code modulation (PCM)
systems, have been available for years,
they never saw widespread use.

Borrowing technology from the video
industry, Japanese tape -recorder manufac-
turers have developed a new type of audio
recorder that uses the best of both
worlds-digital signals for maximum quali-
ty and rotating -head recording techniques
for compactness.

Digital recording opens the door to a
whole new range of production possibili-
ties. One major benefit of digital recording
lies in the ability to layer audio without
the signal-to-noise loss that typically oc-
curs in the analog domain. A second ben-
efit is the sonic improvement that digital
techniques can bring to a tape recorder.
Another is enhanced operational control
features, such as indexing for automation
and searching. And these recorders pro-
vide all these advantages in an extreme-
ly compact system that gives new mean-
ing to the term "portable."

Digital audiotape (DAT) recording cur-
rently centers on the rotary digital audio -
tape (R-DAT) format. Although a second
method of digital recording exists, called
stationary digital audiotape (S-DAT), it has
yet to receive as much interest. Because
R-DAT machines are just now becoming
available, broadcasters need to better
understand R-DAT.

Major R-DAT specifications
The six major operating modes of R-

DAT are summarized here. Although the
technology used in each of the formats

is the same, different applications require
special features. One special considera-
tion, for example, is the current prohibi-
tion of direct digital -to -digital compact
disc-to-R-DAT copying.

The standard configuration, Mode I, uses
a 48kHz sampling frequency and 16 -bit
linear quantization. Mode 11 is designed to
be compatible with A -mode (TV sound)
satellite broadcasting. This mode allows
direct digital recording of 32kHz, 16 -bit
satellite -delivered audio. Mode III is de-
vised to meet the special requirements for
recording audio from the West German
broadcast satellites. (Note that in this
mode, the tape and drum revolution speed
are reduced by one-half, which increases
recording time to four hours.) Mode IV per-
mits 4 -channel recording. Modes V and VI
are for playing prerecorded tapes. The
44.1kHz sampling rate, which is identical to
that used by CDs, makes production of
CDs and prerecorded R-DAT tapes efficient
for record companies.

Professional machines may be equipped
to operate with the standard 48kHz, 16 -bit
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Figure 1. This chart depicts the differences in
size among various audiocassettes and
videocassettes.

sampling system or, alternatively, 44.1kHz
with 16 -bit or 32kHz, 12- to 16 -bit sam-
pling. At this time, the 44.1kHz sampling
mode is available only on a few profes-
sional R-DAT machines.

The 44.1kHz sampling mode is not avail-
able in consumer machines because it
matches the rate used in CDs. The record-
ing industry fears that R-DAT machines
would result in widespread pirating of CDs.
An R-DAT machine operating at the same
sampling rate as a CD could, theoretical-
ly, make identical copies of the CD.

Because consumer R-DAT machines are
incapable of recording at the 44.1kHz fre-
quency, direct CD-to-R-DAT digital -to -dig-
ital copying isn't possible. Copies of CDs
can be made on R-DAT recorders only by
passing the CD audio through a set of dig-
ital -to -analog and analog -to -digital con-
verters and onto the R-DAT machine.

The potential for making high -quality
tape copies from CDs has made the record
industry nervous. One result was its de-
mand for implementation of the CBS
Copycode system, which was supposed to
prevent such action. In an effort to resolve
the issue, Congress directed the National
Bureau of Standards (NBS) to conduct
thorough tests. The related article, "Copy -
code," page 74, reviews the results.

Digital cassette tapes
The high -packing density (144Mb/s/in2)

required by R-DAT recording demands su-
perior tape and cassette performance. The
R-DAT cassette, shown compared with
other cassette tapes in Figure 1, measures
73mm x 54mm x 10.5mm. Despite the
cassette's small size, the R-DAT tape is the
same width (3.81mm) as the tape used in
an analog cassette.

The DAT cassette housing is more like
a videocassette than an analog cassette.
A front lid covers the tape's surface. In ad-
dition, a sliding bottom plate protects the
metal tape from dust or other contamina-
tion and damage. Current tapes provide
up to two hours of recording time at the
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standard tape speed. A half -speed mode
doubles this time by reducing tape and
head rotation speeds by one-half.

Although the half -speed mode causes no
problem in recording, playback requires
additional consideration. While in play-
back, the head must trace the same re-
cording track twice and maintain normal
cylinder rotation speed. Typical implemen-
tations of this feature (Mode Ill) rely on
12 -bit non-linear quantization and a sam-
pling frequency of 32kHz.

Transport features
The recorder features a helical -scan

rotary head (scanner), similar to that used
in a VCR. Rotating at 2,000rpm, the scan-
ner contains two or four heads. The design
places the record/play heads in contact
with the tape for 50% of the time (90°
wrap), as shown in Figure 2.

The high rotational speed has a second-
ary advantage in certain applications. The
drum, which is tilted 6° and spins at
2,000rpm, creates a gyroscopelike effect.
This improves machine stability, which is
especially important in remote recording
applications.

The 90° wrap means that only a short
length of tape is in contact with the drum.
This reduces tape damage and allows
high-speed search with the tape in contact
with the drum. Because it reduces tape

INCLINATION POST B HEAD

GUIDE A HEAD INCLINATION POST
ROLLER

TENSIO
POS,,T

0
11111

0 /
(IN) GUIDE ROLLER

(OUT)

PINCHROLLER

CAPSTAN

FIXED 0 0 FIXED POST

POST.. A""7'

TAPE REEL (TAKE-UP)

Figure 2. The R-DAT tape loading path is
similar to that used in a VCR. Note that the tape
contacts the head at 90°. This offers several ad-
vantages, including read -after -write, reduced
tape tension and high-speed searching.

tension, this technique also permits longer
head life. Typical search speeds are from
200 to 300 times normal play speed. It
may take as long as 40s to move a 2 -hour
tape from end to end.

The addition of a second pair of heads,
separated from the other heads by 90°,
makes it possible to provide simultaneous
playback. Although this feature is not crit-
ical for consumer use, professional appli-
cations demand this option.

Track design
In conventional analog decks, the old

signal must first be erased before a new
signal can be recorded. R-DAT uses a proc-
ess called overwriting that eliminates the
need for erase heads. The new data simply
overwrites (replaces) the old data.

The basic R-DAT track format is shown
in Figure 3. The standard track width is
13.591µm. The track length is 23.501mm.
The linear tape speed of 8.15mm/s (ap-
proximately 0.32in/s) results in an effec-
tive writing speed of 123in/s, which is 65
times faster than the analog cassette speed
of 47.6mm/s (1 7/bin/s).

To save additional space, the 13.59µm -
wide (approximately one -fifth the diame-
ter of a human hair) diagonal tracks are
laid down with no gap between them. The
two record heads are tilted 20° from each
other, which further differentiates the ad-
jacent data tracks. The result is a set of
parallel data tracks with different azimuths
and no gaps between them.

On playback, each head "sees" only the
correct data track. The adjacent tracks are
effectively invisible because their magnet-
ic patterns are at the wrong angle. The
process requires that the playback heads
be approximately 50% wider than the
tracks that remain on the tape. This per-
mits the automatic track finding (ATF) to
function.

10 years from now, it'll still be the standard.
The undisputed standard for broadcast cassette decks has always been the Tascam 122B.
But that standard has just been surpassed.
Presenting the 3 -head Tascam 122MKII. Its leadership is founded upon features such as Tascam's Cobalt

Amorphous tape head technology. Plus a choice of built-in Dolby systems: not just B and C, but also
HX-Pro, for virtually perfect high -end frequency response.

More than any comparable deck, it maintains constant tape speed and tension, thanks to a tape handling
system that includes Tascam's Hysteresis Tension Servo Control.

And when it comes to handling, the 122MKII is the complete professional tool, with cue and review
functions (manual cue), balanced XLR +4dBm inputs and outputs. and rack-mountability.

Call or write for more information about the 122MKII. Get it now, and use it for decades.
4)1987 TEAC Corporation of America, 7733 Telegraph Road, Montebello, CA 90640. (213) 726-0303.
Dolby HX-Pro. Dolby B, and Dolby C are trademarks of Dolby Laboratories Licensing Corp. TASCAM
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Beat the traffic.
M/A-COM opens up a new lane for

broadcasters with our new 18GHz micro-
wave system.

If you've been looking for an open
frequency at 7 or 13GHz, you're not alone.
In many areas, they simply aren't available:
there's too much traffic and not enough
spectrum.

M/A-COM's new 18GHz micro-
wave system gives you another
option: a wide-open band which
the FCC has assigned to broad-
cast. It gives you 50% better link
availability (or 40% longer
range) than 23 GHz, and none
of the congestion of the lower
frequencies.

The MA-18CC is a fully -
featured microwave system,
designed to meet or exceed all
RS -250B short -haul performance

specifications. It is field tunable, and a single
gunn oscillator covers a wide selection of
frequencies so spare parts can be kept to
a minimum.

For over 20 years M/A-COM MAC has
specialized in providing microwave radio
equipment to broadcasters. Every unit

with our name on it is built in
our own factory, so we not only
control the quality, but we know
how to service it.

For more information on
how you can streamline your
microwave needs, contact
M/A-COM MAC, Inc., 5 Omni Way,
Cheimsford, MA 01824,
(617) 272-3100.
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Figure 3. A helical -scan track format. Note the lack of guard bands between the tracks and the
±20° azimuth head positioning.

Signal processing
The data signal to be recorded contains

much more than just audio. The provision
for error correction requires that approx-
imately 37.5% of the original signal be
added back to the composite signal. By
the time subcodes are included, a trans-
mission rate of 2.46Mb/s is required. This

signal is compressed by a factor of three
and processed at 7.5Mb/s, which enables
the signal to be recorded discontinuous-
ly. The resulting R-DAT output waveform
is shown in Figure 4.

The audio data is subjected to 8 -bit to
10 -bit conversion and double Reed -Solo-
mon encoding, which are effective in er-

ror correction. In addition, the signal is
rearranged as interleaved blocks that
make playback possible even if one play-
back head becomes clogged. The data is
recorded as 288 -bit blocks, as shown in
Figure 5. A close look at the diagram re-
veals that, with the exception of the sync
byte, all block address interleaved con-
tents can be checked by means of 8x3=24
bits.

The PCM areas allocate eight bits for ID
purpose& These ID codes contain informa-
tion about sampling frequency, channel
number, quantization number, tape speed,
copy protection and the status of
emphasis.

Subcodes also are recorded along with
the audio. These signals are located above
and below the PCM tracks. They are used
mainly for recording program numbers
and various control signals, and they per-
mit high-speed searches. The R-DAT sub -
code capacity is 273kb/s, which is 4.5
times that available from CDs. Because so
little of the subcode space is currently
needed, it could be used to record digi-
tized video still -frame sequences, with the
picture changing every few seconds.

Automatic track finding
The rotating head scheme requires that

the play head be able to accurately trace
Continued on page 70

On time. On budget.On air.

The Tascam 42B makes other 2 -track
recorders seem downright slow.

That's due in part to an ingeniously accurate
tape handling system, and in part to Tascam's
unique head technology. (Its heads provide sync
response fully equal to repro, so you don't waste
time rewinding to make audio decisions.)

And because the 42B probably offers more
features per dollar than any equivalent
machine, it makes everything else seem down-
right expensive, too. (+4 dBm balanced inputs
and outputs, plus easy -access calibration are
just a few of its standard features.)

For more information, call or write about the
Tascam 42B today. It's a new and vastly
improved way to keep meeting your deadlines.

And your budgets. TASCAM
©1987 TEAC Corporation of America. 7733 Telegraph Road, Montebello. CA 90640. (213) 726-0303.
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We asked camera operators, engineers and directors what they
needed and wanted most in studio lenses. Here are the results.
Whether you're behind the camera or behind the scenes, you'll appre-
ciate what Fujinon has accomplished.

These new lenses are lighter, more compact, more maneuverable.
Optically, electronically, electro-mechanically...in terms of perform-
ance, range, operation, setup and servicing, they offer advantages
you can't get in other lenses.

All major components, including power supply and pattern projec-
tor, are modular. Motherboard construction and no wiring harnesses
simplify trouble shooting to make field servicing a practical reality.
Without removing the shroud, there's easy access to the tally light
switch, back focus adjustment/lock, circuit breakers, and pattern pro-
jector color levels and chart positioning.

For more information or a demonstration ...
FUJINON INC. 10 High Point Drive, Wayne, N.J. 07470 (201) 633-5600

SOUTHERN 2101 Midway, Suite 350, Carrollton, Texas 75006 (214) 385-8902
MIDWESTERN 3 N. 125 Springvale, West Chicago, III. 60185 (312) 231-7888

WESTERN 129 Savarona Way, Carson, Calif. 90746 (213) 532-2861

Production guesswork is gone. Focal length and aperture are re-
ported through viewports in the lens shrouds or via LED indicators.
(Combine this with Fujinon's microprocessor -controlled shot boxes for
unerring production control.) Zoom speed control is smoother and
ramping can be avoided completely by limiting the zoom range to
match lighting levels. You can also see if an extender is deployed and
which one. And deploy extenders from a remote demand unit, shot
box or manually from the lens itself.

Whether you choose the 17X (Fujinon's best seling studio lens) or
the 20X for its greater wide angle coverage, your programming and
productions benefit from Fujinon's traditionally better optical perform-
ance - higher MTF, better edge -to -edge resolution, freedom from
flare, ghosting, cfistortun, lower longitudinal chromatic aberration, and
greater contrast and brightness.

THE WIDEST
P20x14ESM
14-280mm (21-420mm; 28-560mm)
F2.1 (14-210mm); F2.8 (280mm)
R20x10.5ESM
10.5-210mm (16-315mm; 21-420mm)
F1.6 (10.5-161mm); F2.1 (210mm)
Minimum Object Distance: 0.75m Weight; 20.5kg

THE PERFORMANCE/ VALUE LEADER
P1 7x1 6.5ESM
16.5-280mm (24.8-420mm; 33-560mm)
F2.1 (16.5-223mm); F2.7 (280mm)
R17x12.5ESM
12.5-215mm (18.75-318mm; 25-424mm)
F1.6 (12.5-170mm); F2.0 (215mm)
Minimum Object Distance: 0.75m Weight: 19.5kg

IJ [ JH'UO G7C )CJ
FUJINON
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GE IS THE LIGHT THAT TAKES
THE HEAT OFF THE PERFORMERS

GE Lighting lights up the
night while generating 35%
less heat than ordinary stage and
studio lights.

The pace is frantic. Five minutes to airtime.
Late breaking news has just been handed in. As
the countdown begins...the lights go on.

360 For the performers, ordinary stage
and studio lights can be torturous,

because they generate so
4imuch heat. That's why GE

invented the GE Watt -Miser Quartzline® lamp.
This Quartzline lamp, with a revolutionary

infrared reflecting coating, delivers 90% of the

C -721A



light of ordinary stage and studio lights while
using up to 35% less wattage. It generates less
heat., which means more comfortable working
conditions for the people onstage and the
people backstage. It also reduces the load on
the air conditioning system and fits existing
fixture.

With features like these, it's not surprising
that more and more people are using them.
Because when what's onstage is hot, GE
Lighting keeps it cool.

GE Lighting

GE is Light.
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SYNCHRONIZING PCM-10 ADDRESS PARITY
SIGNAL (W1) (W2) (8 -BIT)
(8 -BIT) (8 -BIT) (8 -BIT)

PCM

PLL

PCM

Figure 4. The R DAT output signal showing the
subcode and automatic track -finding
waveforms.

Continued from page 66
the recorded tracks. To accomplish this, an
ATF system is employed. The ATF signal
consists of two sets of five blocks and is
recorded along with the digital data. (See
Figure 6.) The ATF consists of a pilot signal
(Fl); sync signal 1 (F2); sync signal 2 (F3);
and erase signal (F4). As the head rotates,
the presence of an ATF signal is detected

PCM DATADATA + PARITY (MUSIC SIGNAL)
(256 -BIT)

ti1 BLOCK = 288 BITS

IN -BLOCK STRUCTURE IN THE PCM AREA

Figure 5. Each PCM data block consists of 288 bits. The PCM ID, address and parity can be
decoded from only 24 bits of data.

through either the F2 or F3 signal. The
adjacent pilot signals (F1) on both sides are
compared immediately, and a decision is
made as to whether the tracking is
correct.

The Fl signal is comprised of a low -fre-
quency signal that is not affected by the
azimuth setting. Consequently, crosstalk

Studer Revox PR99 MKII

The Audio
Production Machine

If you'reyou're serious about audio producuon,
you'll want to work on a truly professional open
reel recorder. And if you want reliability, preci-
sion and sonic excellence in one machine, you'll
use a tape deck from the world's most respected
name in audio recording: Studer Revox.

The Revox PR99 MKII packs a full load of
production features into a compact recorder. Fea-
tures like an LED real-time counter for exact
elapsed tape time in hours, minutes and seconds.
An Address Locate button to automatically
search -and -cue to any pre -selected address
point. A true Zero Locate feature to return the
tape to the zero counter location - EXACTLY!
Also auto Repeat to continuously replay a tape
segment of any length, and built-in variable
speed control to raise or lower pitch up to 7
semitones.

Other PR99 MKII features include:  Die-
cast chassis and head block for absolute align-
ment stability  Self -sync  Input mode switch-
ing  Front panel microphone inputs  Balanced
" + 4" inputs and outputs  Swiss/German
craftsmanship and precision. Options include
monitor panel, remote control, steel roll -around
console, and portable carry case.

As for sound quality, we think you'll find the
Revox PR99 MKII sonically superior to anything
else in its price range. But that's for your ears to
decide. Audition the Revox PR99 today at your
Revox Professional Products Dealer.

MEV REVOX
Studer Revox America, Inc., 1425 Elm Hill Pike, Nashville, TN 37210, (615) 254-5651
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can be picked up and detected from both
sides. Because the ATF signal compares
the crosstalk using an analog method, the
processing is different from other circuits.
Also, because the ATF area is recorded on-
to two parts in the track format, a small
amount of track curvature does not result
in tracking errors. This, together with the
use of wide heads, results in a system in
which compatibility between machines is
easier to achieve and tracking controls,
such as those on VCRs, are not needed.

Crystal ball
Although R-DAT has had a shaky start,

due in great part to the Recording Industry
Association of America (RIAA) and its
stance on copy protection, it seems the
technology finally is becoming a reality.
Although R-DAT recorders were shown at
this year's NAB convention, their availa-
bility is subject to question.

The issue of copy protection has not
been laid to rest. Although the CBS Copy-

code system probably was buried as a re-
sult of the NBS tests, R-DAT manufacturers
have yet to flood the shelves with hard-
ware. Some industry experts believe that
as long as the price of R-DAT machines
remains high (several thousands of dol-
lars), little will be done to prevent their im-
port. However, if a manufacturer attempts
to release R-DAT recorders at a more rea-
sonable price (such as $750), the RIAA
may again try to limit their importation.

In an effort to remove R-DAT from such
legal entanglements, some Japanese man-
ufacturers met recently to discuss a sec-
ond copy -protection scheme. The process
reportedly would allow one CD-to-R-DAT
copy to be made without audio degrada-
tion. However, if the user attempted to use
the R-DAT copy to record additional
clones, the recording process would be in-
hibited. In other words, one CD-to-R-DAT
recording would be permitted, but subse-
quent R-DAT-to-R-DAT recordings would
not. It still would be possible to digitally
copy from one R-DAT machine to another,
provided the original source was not a CD.

High profits
There may be another reason Japanese

manufacturers are hesitant to bring low-
cost R-DAT technology to the United
States. Current sales of compact disc play-
ers and software are at an all-time high.
Recent figures show that the dollar vol-
ume of U.S. manufacturers' prerecorded
discs and tapes increased 20% last year.

Continued on page 74



The inside story on
Flexwell is performance

Flexwell Transmission lines
offer low RF loss, smooth
impedance coefficient, and
conservatively rated power
handling capability.
Flexwell utilizes a copper
corrugated outer conductor,
solid or corrugated inner
conductor (depending on
size), and a tough, durable,
corros on resistant poly-
ethylene jacket suitable
for burial and prolonged
life. A low loss foam
version called Cellflex is
also available in 1/2", 7/8",
11/4" and 15/8" sizes.

Air dielectric Flexwell in
smaller diameters (1/2" and
7/8") offer a field proven, fixed
helix design called Spirafil II, a
single, continuous extrusion
which locks the center con-
ductor coaxiallly within the outer
conductor, resulting in a linear
impedance coefficient through-
out the entire length of line.
Larger diameter air dielectric
Flexwell Cables, (15/8", 3",
31/2" and 41/2") feature a
unique vertebra helix design to
achieve optimum crush and
tensile strength. Its "pillar
effect", using less volume of

dielectric, provides lower loss and
higher average power handling
capability due to the more rapid
dissipation of heat from the
center conductor.
Flexwell has it all: low loss, low
VSWR, high power handling,
smooth impedance coefficient,
and rugged, long dependable life.
Cablewave System's Flexwe I is type
accepted for sampling systems in
accordance with FCC Part 73.68.
For complete details contact
Cablewave Systems,
60 Dodge Ave.,
North Haven, CT 06473.
Tel 203-239-3311

Cablewave Systems
1:Gia Member of the

Medic Frequency
Systems Group Circle (45) on Reply Card DIVISION OF RADIO FREQUENCY SYSTEMS, INC.

60 Dodge Ave., North Haven, CT 06473  (203) 239-3311==2



WhySony
cutting edge o

BVE -9000
One company has consistently managed to stay at the forefront of
video technology.

Sony. We've been defining and redefining editing control units
for more than 12 years.Which enables us to offer a wide range of
sophisticated machines that are fast, accurate,easy -to -use and
offer the most features possible for the money.

With that in mind, it's easy to understand why the BVE -9000,
BVE -900 and BVE -600 editors differ, yet share Sony's key operat-
ing controls and features. For instance, they all automatically
detect and identify the type of Sony VTR being used and set the
appropriate control parameters through RS -422 serial control

ports. Plus, they
ismommilaminumwsitimitipiw can read Control

1 1 1 1 1 1 1 1 1 Track,Time Code
I I I I I I 1 i I I 1 I I I I I PP and perform

ill tits LliiIIIiiiiiimilitlr-ili-...111111 video/audio split
edits.The list of

L and on, so by
all means,
read on.

The BVE -9000. State -Of -The -Art That's Top -Of -The -Line.
The Sony BVE -9000 is one of the most flexibleand pow-

erful editing systems in the world. It's designed to save the
most precious commodity of all: time.

Among its significant innovations are multi -edit preview
and full assembly look ahead.This allowsyou to preview an
entire sequence of up to 999 events, before actually having to
record a single edit. And then,with the flick of a few key
strokes, you can automatically record the entire program.

Of course, there are many
BVE -900other incredible features that

help you control your entire
editing facility. For one thing,
the BVE -9000 can work
with 28 separate devices. It
also has an optional color
menu display that's user
friendly and programmable
for layout and color.

What's more, our
Dynamic Motion Control
Learn -With -Create and

.
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is on the
f technology.
switcher Learn -With -Create features allow you to record a move without having to re -
rehearse it. In addition, the temporary record assignment greatly speeds up multi -layering.
And the most complete set of test diagnostics in the industry helps reduce system downtime.
No wonder this top -of -the -line editing system can meet all your present and future needs.

The BVE -900. State -Of -The -Art TechnologyAnd State -Of -The -Art Economy.
The next best thing to editing on a BVE -9000 is editing on a BVE -900. It, too, is an

easy -to -use system and economically offers technical advancements and expandability.
It controls up to four VTR's in any

A/B roll edit. So you can perform
sync roll and sync play. In addition,
the BVE -900 gives you full control
of video switchers and audio
mixers, including fader selection
and VCA control for split audio/
video edits.

What's more, its easy -to -use
menu driven display puts edit
accessibility at your
fingertips.
The BVE -600. State -Of -
The -Art Technology Even
More Economically.

The BVE -600 is our most
economical unit. It allows you
to control threeVTRs (two
players and one recorder).
Which, depending on your needs, maybe more than enough.You haw the power to dissolve,
wipe, or superimpose editing sequences,without the need for an external video switcher.
Our optional built-in component/composite video switcher offers a selection of 10 wipe
patterns.That,with our built-in MXP-29 Audio Mixer interface, make A/B roll editing a reality.
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Of all the benefits of using Sony editing control units, perhaps the greatest is that they
form an easy -to -use system.Which means you can connect them to
Sony VTRs, switchers, audio mixers and video monitors. All of which
are serviced by Sony.

For more information about Sony's entire line of editors,write
to: Sony Information Center, PO. Box 6185, Union, NJ 07083.Then
you'll be able to see even better why Sony is on the cutting edge of
technology.

SONY
Broadcast Products
Sony Communications Products Company

C)1988 Sony Communications Products Co o divisron of Sony Corp of Arnerrce 1600 Queer, , ! med. NJ 07666.
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Figure 6. The data is recorded in track lengths of 196 blocks. Note that the ATF andsubcode
areas surround the PCM data, which contains the audio.

Copycode
Although it's not exactly vaporware,

R-DAT is certainly not the widespread
success it was hoped to be. Hailed as the
ultimate audiotape recorder in 1983, R-
DAT has yet to achieve professional (or
consumer) marketplace success. The
reason is not technical glitches, as is
often the case for new technology, but
the controversy surrounding the ma-
chine's capability to duplicate a CD
without compromising its audio quality.

The RIAA entered the fray early,
claiming that DAT would allow digital
cloning of CDs and other high -quality
audio programming. In an effort to pro-
hibit copying, the recording industry
proposed that record -inhibit circuits be
installed into every R-DAT machine. The
circuit, called Copycode, was developed
by the now -defunct CBS Laboratories.

Copycode was designed to prevent un-
authorized duplication of digitally en-
coded music. A notch, centered at
3,840Hz, would be cut into the audio
before it was recorded onto the CD. The
DAT recorder would contain a circuit
that looked for this notch. If no material
appeared in the notch, then the R-DAT

record circuit would be disabled for 25s.

NBS tests
Tests on the Copycode system ulti-

mately were mandated by Congress. The
NBS investigated Copycode to find out
whether the notch was audible and
whether the decoding scheme could be
fooled into not recording non -encoded
material or into recording encoded
material.

The results showed not only that
Copycode was audible, but also that the
decoders could be fooled in many cases.
To discover whether the system could
be circumvented, the NBS developed
several working circuits that would
"fool" the copy -prevention circuitry.

In its summary of test results, NBS
stated that the primary reason the sys-
tem did not achieve its stated purpose
was because of the decoder.

Another consideration was the subjec-
tive listening tests. In one test, 69 out of
84 listeners correctly identified encod-
ed material more than 50% of the time.
NBS said the odds of this happening by
chance was three in one trillion.

Unit shipments rose by 14.3%, to the high-
est level since 1978. The total number of
discs and tapes shipped last year (706.8
million) was just short of the all-time high

of 726 million recorded in 1976. The real
star, the compact disc, continues to show
dramatic growth, with unit shipments ris-
ing 93% from last year. Even cassette ship -

Continued from page 70
ments were up by 19% compared with last
year.

Record companies and audio equip-
ment/software dealers do not want to kill
the CD technology golden goose that con-
tinues to lay high -profit eggs. There seems
to be a fear that low-cost R-DAT machines
and tapes might drastically reduce profit
margins as consumers turn to a format
that allows them to record their own tapes.

High costs
It's possible today to purchase a CD

player for less than $150. Two factors make
it unlikely that R-DAT machines can be
marketed in the United States at a price
close to that level.

First, the dollar/yen ratio has changed
drastically over the past two years. A
check of manufacturers' suggested prices
indicates little potential for R-DAT ma-
chines at even 10 times the price range
of the CD player.

Second, the R-DAT technology is al-
ready relatively mature, relying on VLSI
circuits developed for video applications.
Consequently, it may not be possible to ob-
tain sizable price reductions through tech-
nological developments.

Competing technology
Another technological advancement

may further confuse the issue. In May, Tan-
dy announced the development of an eras-
able optical disk it calls THOR (Tandy
high -density optical recording). The com-
pany indicated that a recorder/player
would be available within 18 to 24 months.
The device would rely on 51/4 -inch CDs
similar to those used today and would cost
approximately $500. The recorded disks
could be used in standard CD players for
either audio or data storage.

Other companies announced similar
products for the computer industry in late
June. Although these products may not di-
rectly affect broadcast stations, their an-
nouncement may further inhibit R-DAT
deployment.

All this means that professional R-DAT
machines will be quite expensive in the
near future. Until millions of consumer R-
DAT machines can be sold, manufacturers
have no choice but to keep product costs
high in an effort to recoup their invest-
ment. The significant drop in price that
accompanied the growing popularity of
CD players will not occur on the R-DAT
front until consumers embrace the
technology.
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If you thinkall
cart machines are
created equal...

--

.
think again

and again

nd agai

and again

and again

We have the industry's broadest selection of cart systems.
While our competitors deliver promises, we deliver:

U Integrated record/play cart systems
 Play -only cart systems
[:1 Cart work stations
U Traffic nterface sets
 External VTR controllers
IJ On -air automation cart systems
 Choice of formats including M II and SP

Odetics Broadcast
We're changing thew ay you think about cart machines.

1515 South Manchester Avenue, Anaheim, California 92802-2907
Phone 600-243-2001 J 714-774-2200
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IApplied technology!

The D-1 and
D-2 formats
By Rick Lehtinen, TV technical
editor, and Carl Bentz, technical
and special projects editor

Video recording became a reality more
than 30 years ago, and it has evolved
through a number of recording formats
over the years. Applications in broadcast
use 2 -inch quadruplex and helical -scan
systems with 1-, 3/4- and 1/2 -inch -wide tapes.
But a new era has emerged as practical

WVIDEO F..

(CCIR
601)

loiPRECODER
MAPPING
TABLE 1

digital video recording sheds the cloak of
laboratory development. Is there a com-
pelling need for two digital formats?
Specific applications for the D-1 and D-2
formats suggest that there is.

Video recording gave broadcasters a
valuable tool. As each analog format ap-
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Figure 2. D -I playback block diagram.

peared, signal -processor and editor
packages emerged to stabilize its elec-
tromechanical irregularities. Yet, in the
background of every format, a weakness
remained. An undesirable multiple -

generation syndrome surfaced at a dif-
ferent number of generations for each for-
mat. Various factors were blamed for the
image degradations, which became more
apparent with each generation. Among
them, chroma noise was considered a ma-
jor contributor. It was not until the D-1
digital component format became a reality
that better explanations of the analog
phenomena were discovered. What was
called noise was found to be more phase
modulation, transport jitter and com-
pounding of improper machine setup. The
closest thing to chroma noise in a digital
system is the bit -error rate (BER), a value
used to evaluate recording quality.

Multiple generations are among the ad-
vantages attributed to digital recording. In
post -production, it is not unrealistic to in-
volve 17 generations. Analog formats ex-
hibit problems after one-third that number.

Recording, in general (digital not ex-
cepted), has weaknesses that raise con-
cerns about the quality of reproduced
signals. However, digital systems integrate
safeguards to overcome some of the
weaknesses. The following discussion in-
vestigates the methods. Note that no com-
patibility exists between the D-1 and D-2
formats in terms of interchangeability.
They are discussed together in this arti-
cle because of similarities in concept.

Advantages of digital recording
With any form of recording, playback

quality can be no better than the original
recording. Any inaccuracy of signal -path
adjustments before data is written on the
tape cannot be corrected easily, if at all,
during playback. Media failure, such as
physical flaws in the tape and damage
caused by operator carelessness or
recording -equipment malfunctions, may
result in an unusable recording. In digital
recording, however, the factors that often
render analog recordings unusable are
diminished significantly.

The physical reality of magnetic record-
ing is suited ideally to digital concepts. In-
formation is stored within magnetic
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WE'RE AS GOOD
AS THEIR WORD.

'The NEC transmitter has superior
-eliability and stability. Breakdown
s not a problem:'

Bob Morgan, Chief Engineer
WCTV-TV

Tallahassee, FL

'Its reliability is phenomenal. There
are no moving parts in the cavity,
and breakdown has not been a
problem. This transmitter's been
perfect. We've been amazed:'

Jim Lockerd, Chief Engineer
KSWO-TV

Lawton, OK

"We've had very, very, very few
breakdowns with this system. It's
been almost trouble -free. It's that
reliable"

David Williams, Chief Engineer
WTVM-TV

Columbus, GA

"It's got reliability and stability.
There've simply been 'no bugs'
with the transmitter since we
started. We're very satisfied, very
happy:'

Lacy Worrel, Chief Engineer
WMAZ-TV

Macon, GA

"We were looking for modern
technology, and we liked NEC's
approach. We have had no
problems at all with our transmitter.
Power consumption has gone way
down from our older transmitter.
The transmitter's very stable:'

Don Luchsinger, Chief Engineer
KVOS-TV

Bellingham, WA

If you want a clear picture of just how
good an NEC VHF transmitter is, take a
look at what people who use them are
saying. They're talking about reliability.
Stability. Excellence in design. Low cost
operation. And there's no comparison
when it comes to maintenance. They re-
quire very little attention.

They're also saying that NEC people are
always there when needed. With sug-
gestions. Ideas. Answers to questions.
Replacement parts. Or whatever it takes
to keep a transmitter running smoothly.

What they're telling us is what we'd like
to tell you. If you need a transmitter that's
built to be reliable year after year, that's
known for stability, and that's not power
hungry, take a look at what NEC is offer-
ing. Better yet, take a user's word for it.

Here's why there's no comparison:
 100% solid state to 10 kW; one tube to

50 kW
 Power ranges from 1 to 60 kW (parallel

running) Band I, to 100 kW (parallel run-
ning) Band III

 30% reduction in exciter parts br 50%
increase in MTBF (to 30,000 hours)

 Ready for stereo without modification

 Regulated power supplies throughout
transmitter (including filament of final
tube)

 No finger stock in cavity
 Only two controls on cavity
 Over 20,000 hours on final tube
 All solid state aural and visual drivers

Emergency parts are available 24
hours a day, 365 days a year in Wood
Dale, IL, 30 minutes from O'Hare
Airport. Simply call 1-800-323-6656.
For more information about NEC
transmitters, contact NEC America, Inc.,
Broadcast Equipment Division, 1255
Michael Drive, Wood Dale, IL 60191.
Phone: 312/860-7600.

NEC
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PCU-900 Series UHF Transmitters also
availablle. Power sizes 10 kW to 240 kW
(parallel running).
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 optional delay up to 7 seconds
 A serial RS -422 interface port is

provided for external control

 The delay time mode is selectable
between manual -mode and
tracking -mode
Don't let your audio pass you by.

Ask for McCurdy's ADU-11 Audio
Digital Delay.

MleC urd

McCurdy Radio Industries
108 Carnforth Road, Toronto, Ontario
Canada M4A 2L4 Tel: (416) 751-6262
Telex: 06-963533 Telefax: (416) 751-6455
1051 Clinton St., Buffalo, New York 14206
Tel: (212) 772-0719

material according to the polarization of
magnetic domains. In making a saturated
recording, all domains point either north
or south, the / and 0 of digital. Analog
recording adapts frequency modulation of
a carrier by video signals to this binary
storage nature of tape. However, randomly
variable properties of tape exist for which
an analog system cannot compensate.
Varying physical dimensions of the
medium are among those properties.

Processing for the digital VTR
To some, processing might suggest

automatic control over excess levels,
enhancement and other alterable signal
faults. Functions, such as video AGC, are
possible and practical. However, in digital
recording, signal processing addresses the
probability that errors of some kind will
occur during recording and playback.
Therefore, the concern of processing is
manipulation of the datastream to prepare
for possible error correction and the
response of a recording system to dc
levels.

Error correction and concealment
alleviate the effects of many media ir-

KlifT
DELAY DELAY

The ADU-11 provides a variable
audio digital delay capability for
television stations or other facilities
which receive video signals via
satellite transmission. The ADU-11
ccmpensates the audio signal for
the delay that is irtroduced by the
video processing and satellite
systems to the corresponding video
signal.

Available in stereo or mono, this
compact, standard rack -mountable
ur it incorporates such sophisti-
cated features as:
 the latest 16 -bit, linear A/D con-

version technology
 advanced microprocessor control
 Audio delay is adjustable from

1 msec to 998 msec or 1/16 field to
62 fields in precise increments of
1 msec or 1 field unit

MEANS OF EXCELLENCE

P

regularities and events that leave momen-
tary gaps in the datastream, and they over-
come most visible dropouts or mechanical
media failures (wrinkles, creases and loss
of magnetic material). Where analog
recording places adjacent pixels of images
adjacently on the tape, the concept in
digital recorders is to spread points of the
image over a large area on the tape, so
that no adjacent pixels are written ad-
jacently on the tape. The more important
process is error correction, which handles
most of the problems. Concealment is real-
ly a last -resort effort to hide problems.

General concepts
In the D-1 system, video enters the

recorder as three separate digital com-
ponents (see Figures 1 and 2). Depending
upon the facility, these components could
be in a parallel format or in a multiplexed
serial form. Analog -to -digital (A/D) con-
verters are required in a component
analog facility. The D-2 system accepts
one analog composite input on a single
conductor. Processing begins immediate-
ly after the signal has been sampled
through A/D converters (if the input was
not already in digital form).

Step one is called precoding. To simplify
precoding, certain parts of the video signal
can be deleted. For example, the

-blanking interval (including
subcarrier burst) is constant and repetitive,
and it can be reconstructed at the output
of the machine from system reference
signals. The same is true of the vertical -
blanking interval with the exception of
data on VBI line& If you cannot ignore that
data, you can pass it through the record-
ing electronics without special processing
beyond eventual channel coding. Tables
1 and 2 illustrate how precoding remaps
the digital information.

Because of the large amount of informa-
tion required to describe the TV image,
the information is broken into smaller por-
tions. After precoding, each field is divid-
ed into segments (five 50 -line segments for
D-1, three 85 -line segments for D-2). Each
segment is subdivided into sectors, which
are the blocks of information that will be
written to the tape after processing.

Digital information forming the video
lines of a segment are distributed evenly
through the sectors of that segment by an
intersector shuffle or scrambling process.
For additional assurance that no two ad-
jacent image pixels are recorded adjacent-
ly, an intrasector shuffle is performed. This
is a 2 -part process consisting of an in-
traline shuffle to rearrange data words
within each line, followed by a sector -array
shuffle to rearrange all data and previously
calculated error -correction words from the
previous steps throughout the sector.

As video data passes through its process-
ing steps (shown in Figures 1 and 2), simi-
lar procedures prepare the audio signal.

Circle (111) on Reply Card
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Video That Sounds as Good as it Looks.

The video industry demands the same uncompro-
mising audio quality the recording industry expects.
Dolby SRiA-type noise reduction is now available
for the Sony BVH-3000/3100 VTR. Contact your Sony
representative and inquire about the optional

Photographed at On Tape Productions, San Francisco, CA.

single plug-in processing mord, the BKH-3080.
Find out why recording and film studios around
the world rely on
Dolby for cleaner-,

quieter audio.

Dolby SR
spectral recording

Sony Communicators Products Co Phone 201 833 5200, Dolby Laboratories Inc .100 Potrero Avenue, San Frarcisco, CA 94103-4813. Phone 4'5-558-0200,Telek 34409, Facsimile 415-863-1373. 346 Clapham Road, London SW9 9AP

Phone 01-726-1111,Tel. 919109, Facsimile 01-720-4118 Dolby and the Double -0 symbol are trademarks of Dolby Laboratories Licensing Corporation c Dolby Laboratories Inc 1988 S88/8321
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 Simultaneous balanced outp-o for
fixed monitoring purposes is as°
provided

Get pe-formance and pc -act
mind in tie McCurdy tradilior with
the SA14323 Extended Range
Meter.

RAcCurdm

McCurdy Radio Inc ustaies
108 Carnfcrth Road, Toronto, Onta.-13
Canada V4A 2L4 Tel: (416)751-6262
Telex: 06-963533 Telefax: (416: 751-6455
1051 Clintcn St., Buffalo, New lurk X206

Tel: (212) 772-0719

LS WORD (4 BITS)
INPUT 0 1 2 3 4 5 6 7 8 9 A BC D E F

0 00 08 07 24 06 23 22 5C 05 21 20 5B 1F 5A 59 A2
1 04 1E 1D 58 1C 57 56 Al 1B 55 54 AO 53 9F 9E DA
2 03 1A 19 52 18 51 50 9D 17 4F 4E 9C 4D 9B 9A D9
3 16 4C 4B 99 4A 98 97 D8 49 96 95 D7 94 D6 D5 F6
4 02 15 14 48 13 47 46 93 12 45 44 92 43 91 90 D4
5 11 42 41 8F 40 8E 60 D3 3F 8C 8B D2 8A D1 DO F5
6 10 3E 3D 89 3C 88 87 CF 31B 86 85 CE 84 CD CC F4
7 3A 83 82 CB 81 CA C9 F3 80 C8 C7 F2 C6 Fl FO FE
8 01 OF OE 39 OD 38 37 7F OC 36 35 7E 34 7D 7C C5
9 OB 33 32 7B 31 7A 79 C4 30 78 77 C3 76 C2 Cl EF
A OA 2F 2E 75 2D 74 73 CO 2C 72 71 BF 70 BE BD EE
B 2B 6F 6E BC 6D BB BA ED 6C B9 B8 EC B7 EB EA FD
C 09 2A 29 6B 28 6A 69 B6 27 68 67 B5 66 B4 B3 E9
D 26 65 64 B2 63 B1 BO E8 62 AF AE E7 AD E6 E5 FC
E 25 61 60 AC 5F AB AA E4 5E A9 A8 E3 A7 E2 El FB
F 5D A6 A5 E0 A4 DF DE FA A3 DD DC F9 DB F8 F7 FF

SAFE AND
SOUND

VI :Curdy's SA14023 Extmded
Range Utter

AccL r etc. self -con ained audio
neastri-g system in only 2 F.U.
(3 5 inc hes) with the followinc
faatures
 vU rr eler and optonal Pea<

Pr:g -an Meter (PPM; allow
sir utaneous precision
inonionng of average and peak
sigia I :haractenslics

 V de input level range from -50:o
+ d3m in precise 2 dB s eps

 6(X1 Ohm terminat on or a 23,030
Ohm bridging balanced input
eithe-ha front par el 1/4"
It lep-icne type jacks or via -ear
panel barrier term nals

 Frcnr panel jack is providec for an
to a-ed monitor cr.r.put

40
'EAS )1 EX -E

Table 1. Following the A/D conversion of in-
put video, a mapping of data bits initiates the
error -correction scheme.

System specifications of each format call
for four digital audio channels. Each chan-
nel is processed identically and is inserted
into the datastream at an appropriate time
for recording. The audio information is
delegated to an area between video sec-
tors on each recorded track across the
tape of D-1. For D-2, audio sectors lead and
trail the video sector on each recorded
track. See Figures 3 and 5. In both
systems, audio is 100% redundant. That
is, all information is recorded twice. Error
correction is applied to audio, but conceal-
ment is not.

Before the data is written to tape, chan-
nel coding is performed. Reasons for chan-
nel coding are that dc levels and low-

frequency components do not pass
through the rotary transformer connection
between the heads on the scanner and the
outside world, and that dc and low-

frequency signals are not reproduced cor-
rectly with ferrite heads. Relative dc levels
will affect proper reproduction of the
recorded information. To facilitate
reproduction, channel coding breaks up
dc and near -dc content of the digital
stream before recording.

To overcome dc problems in D-1, an NRZ
(non -return -to -zero) coding is used. This
method inverts the serial bit signal as a
function of the logical high level of a
pseudorandom sequence based on the
system clock. It is equivalent to multiply-
ing, modulating or logically "ANDing" the
data signal with a pseudorandom se-
quence. Because a random sequence has
zero dc content (by mathematical and
physical theory), multiplication creates a
data signal with no dc content.

D-2 uses Miller -squared code for the
same function. Miller -squared code is dc -
free. It also is insensitive to amplitude
variations and confines signal energy in-
to a relatively narrow bandwidth, com-
pared with NRZ codes. (See Figure 7.) The
restricted bandwidth reduces crosstalk
between D-2 video tracks, but that

Circle (50) on Reply Card
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Something you'll never
ye to do...

...if you own a
Grass Valley switcher.

Whether you are in a
live or post production
environment, the moment of
truth comes when the lever
arm is finally moved. Peace
of mind is knowing that your

1165:

Grass Valley Group switcher
won't let you down.

There are four switcher

families with many possible
configurations in the Grass
Valley line up. From the now
legendary Model 300, to the
compact, yet extremely
powerful Model 100, there
are no better switchers
anywhere. Every system
has the quality, reliability
and performance that
professionals around the
world know that they can
expect from Grass Valley
Group.

So, uncross your fingers
and call us today. Let us

know your requirements,
and we will offer a switcher
tailored to satisfy your
every need.

Grass Valley Group

WGVIllki GRASS VALLEY GROW' INC.
P.O. Box 1114 , Grass Valley, CA 95945 USA
Telephone (916) 478-3000
TRT: 160432

OFFICES: New York (201) 845-7988; District of Columbia
(301) 622-6313; Atlanta (404) 493-1255; Chicago (219)
264-0931; Minneapolis (612) 483-2593; Dallas/FortWorth
(817) 483-7447; Los Angeles (818) 999-2303; San Francisco
(415)968-6680; GVG International Ltd.(UK)- 44-962-843939;
Grass Valley Group Asia (HK) +852-3-7396632

Model 100 Family Circle (200) on Reply Card
Model 710 "Ircie (201) on Reply Card

300 Series Circle (202) on Reply Card
1680 Series Circle (203) on Reply Card



LS WORD (4 BITS)
INPUT 0123 4 5 678 9 A B C D E F

 A choice of three cutputsou-r.:e
impedances and t iree roar con-
nector panels is ,c)ia lathe

 A separate front panel tim poten-
:iometer provides 3c)usimen:
within a ±6 dB range

 An optional Voltam Cortrolled
Amplifier sub-toa-d may also be
field retrofitted tcrien-ole ga n
control with super pertrmEnce

ty If you're lookirgbr a poweru
space -saving audiod sfrbution sys-
tem, look to McCurdy fcr a so mtion.

McCurdy Radio Industries
108 Carnforth Roac , Tcro Cnta-ad
Canada M4A 2L4 Tel (316) 751-6262
Telex: 06-963533 Telefax: (L1E)751-3455
1051 Clinton St., BLff3b, Neve`iork 14205
Tel: (212) 772-0719
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COMPACT
DISTRIBUTION

POWER
The superlative ADS-8CC Audio
Cist-ibution System from McCurdy
prov des exceptional pertrmenoe
from a very compact 2 R.U. high
(3.5 riches) frame. This system
iicc-porates many advanced
features including:
 Twelve high performance

modules providing six matching
output splits and a sirgle cirect
output for split expansion capabil

 When used alone, the direct
output is capable of driving an
8 Ohm load.

 3C dB of gain is ayailat le in -ive
6 dB steps

 Dual redundant switch-mcde.
pcwer supplies

 Tie soft -start power supply -ncd-
J es employ such sophisicsted
circuit features as thermal 511.17-
ipwn, current limiting and
Der output voltage protection

40
YEARS Of 'LLENCE

Table 2. Before D/A conversion in the reproduc-
tion mode, video data is reorganized to its
original positions according to a plan such as
this mapping transform.

characteristic has another valuable func-
tion in D-2. Miller -squared code can over-
write previous recordings without causing
a significant increase in the error rate
upon playback. Consequently, no rotary
erase heads are required on the D-2 com-
posite digital system, making the scanner
less complicated. On D-1, a separate erase
function is required, although that func-
tion may be handled with the record head.

D-1 specifically
In the D-1 system, the last 250 lines of

each field (14-263 and 276-525) are record-
ed. Of these, lines 21-263 and 283-525 con-
tain video data. No VBI lines (14-20 and
276-282) are included in the source-
precoding step.

A digital active line contains 720
luminance samples (bytes) with another
360 bytes each for R-Y and B-Y, a total
byte count per line of 1,440 (defined as
bytes 0 to 1,439), which follows a 4 -byte
SAV (start of active video) timing
reference. Sampling in this system (based
on 13.5MHz) is specified by CCIR-601 as
the 4:2:2 ratios of luminance to color -
component samples.

The input video data is precoded by a
one-to-one mapping algorithm. Tables 1
and 2 illustrate the video precoding and
inverse video output mapping transforms.
To rearrange items in a group of objects,
one-to-one mapping is used to move each
item, according to a predefined plan, from
a specific location within group A to a
specific location within group R

To accomplish this, each pixel is iden-
tified as an element in an array of 250
recorded lines per field, with each line
containing 720 pixels. Pixel 1Ds are pairs
of integers. For example, P, j is the pixel
in the?" row ands'" column. Columns with
even j associate with a luminance value
Y, j and co -sited color difference values
CB, j for B-Y and CR, j for R-Y. This leads
to the 4:2:2 video data sequence for line
i as:

Circle (52) on Reply Card
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Your new news story
could be on any satellite,

inany format.

With MAT,
you'll have it in seconds.

MAT gives you unprecedented
access to any satellite, at any time.
So if you want to monitor an uplink
from anywhere in the country, you
can do it.

With MAT, once your system has
been pre-programmed, all you do is
punch in your chosen name for the
feed-MAT takes care of the rest:
antenna position, frequency, polarity,
C- or Ku -band, full/half transponder,
and other parameters. So whether
it's a feed you receive regularly, or a
new one you need to pick up with just
a few minutes notice, MAT saves you
valuable time.

You can schedule MAT in advance
to automatically recall pre -named set-
ups, including contact closures that
activate ancillary equipment.

MAT can also be located away from
your station to avoid C -band inter-
ference, and controlled remotely
through a computer dumb terminal via
phone line or STL link.

Meets tough
broadcast specs.

MAT was designed for use in the
professional broadcast environment,
so it meets or exceeds all RS 250B
specs. And in addition to a normal

video output, MAT provides an
AGC'd output that maintains a con-
stant level, regardless of source
deviation.

There are a number of options with
MAT, including terrestrial interference
traps that can be programmed for use
on just those channels that demand
it, and your choice of a 3.66, 5, or
7 meter antenna, with either a motor -
driven el/az or polar mount. And as
always, we'll be happy to work with
you to meet any special requirement
you may have.

Turn -keyed by
Microdyne.

Each MAT system is installed, cali-
brated, and serviced by Microdyne,
so you're assured of a dependable

Microdyne Corporation
P.O. Box 7213, Ocala, FL 32672

(904) 687-4633  TWX: 810-858-0307
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system that will deliver the reliability
and performance we're known for,
backed by one of the most responsive
service departments in the industry.

Call us today for more information
on the most flexible downlink system
available anywhere-the only system
that can guarantee access to any
commercial satellite, at any time.

OTC D2EF G3H1 PGM REC

JKL MNO SET SAT4 5

STU dW
7 8

MAT is quickly
and easily controlled
through it: front
panel keypad
or remote
terminal.



CB; 0 Y, 0 CR, 0 Y1 ...
CB, k Y1 k CR, k I k+I

CB, 71$ Yi 71$ CR, 718 Yi 719
where 0.i15.249, 0.j5_719
and k = 2(int(j/2)).

The intersector distribution divides data
from one video field into five segments of
50 lines each. A segment is then broken
into four sectors. If m designates the
number of a line within a segment of the
picture, that is, m = i mod 50, and sec-
tors r are designated 0 3, pixels
within a segment are distributed evenly
among the four sectors according to the
relationships for luminance Y,
ry = 2((f +g+j) mod 2)

+int((((j+2Xm mod 2)) mod 4)/2)
and chroma difference,
r, = 2((f +g+int(j/2)) mod 2)

+int((((j/2)+2(m mod 2)) mod 4)/2),
where g designates the segment in which
line i occurs, according to

g = int(i/50) and
f = the least significant part of the field
ID (for the 525 -line system only). The
result is 180 luminance pixels and 50 pairs
of color -difference pixels per line in each
sector of a segment.

The 2 -step intrasector shuffle uses
similar methods to scramble data in a
predetermined scheme that enables error
correction upon playback. During
playback, exact inverses of the original
processing transforms are used. As a
result, errors or failures as drastic as the
complete loss of one head (from actual
head failure to mere clogging) can be com-
pensated with little or no observable ar-
tifacts in the reproduced image. The prob-
lems that remain, under normal cir-
cumstances, submit to error concealment,
an interpolation process that creates a
missing pixel by calculating what should
logically exist at that point based on the
value of pixels around the empty spot.

1 DIRECTION OF TAPE TRAVEL

CUE AUDIO TRACK

CONTROL TRACK

TIME -CODE TRACK

Figure 3. D-1 component digital format.

PREAMBLE
30 BYTES

SYNC ID DATA 0 0 DATA 1
2 4 60 BYTES 60 BYTES POSTAMBLE

6 BYTES
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RUNUP

SYNC 2
P

FILL
1 VIDEO SYNC BLOCK

160 SYNC BLOCKS T

SYNC 2 ID 4

1 TRACK

VIDEO AO Al A2 A3 VIDEO

RUNUP

SYNC ID2-4
FILL

PREAMBLE
30 BYTES

P 5 SYNC BLOCKS T

1 AUDIO SYNC BLOCK

DATA 0
60 BYTES

Figure 4. The D-1 video track (not to scale).

DATA 1
60 BYTES

ID 4

POSTAMBLE
6 BYTES

D-2 NTSC specifically
Processing for D-2 follows the concepts

of D-1, but with some variations. First, a
video field is divided into three segments
of 85 lines each. Each segment will be
recorded within a pair of adjacent helical
tracks, with one field taking six tracks on
tape, compared with 10 tracks for the D-1
format. Because 255 lines of a 262.5 -line
field are sampled (7.5 lines per field are
not), some VBI data lines are in D-2.

Each line contains 768 samples in the
active -line period (horizontal blanking and
burst are excluded), based on a 4x F
sampling frequency, where F =
3.579545MHz for NTSC. Sampling is per-
formed orthogonally with the phase
reference maintained relative to B-Y.

Footprints-format definitions
The recording footprints for D-1 and D-2

are different, and neither supports the
other. (See Figures 3 and 5.) These varia-
tions support the intended purposes of the
formats. The design of D-1 is to capitalize
on performance characteristics available
with digital signals, particularly in facilities
using digital (and analog) component
technologies, and on the capabilities of
easier interstandard transfers. Chroma-
keying with components is a technique of
prime interest. D-2 answers the need for
a more economical
NTSC, PAL and PAL -M facilities, where
digital performance can be appreciated,
but where transparency of component
technologies are not required.

The real document of a recording
system is its on -tape footprint. If a record-
ing device places data on a medium in a
manner that allows another system to
recover the data (transparently), then in-
terchange exists. Some actual system
design factors can vary as long as inter-
change is maintained. Different applica-
tions may be better served by alternate
transport geometries, including different
scanner diameters, an appropriate scan-
ner rotational velocity and so on. For ex-
ample, the D-1 standard document in-
dicates the system supports various scan-
ner configurations. The important point is
that the system, with a particular scanner,
must be able to read the information writ-
ten to tape by any other scanner for the
format.

The plans for writing data to tape differ
significantly for D-1 and D-2. In Figures 3
and 5, several points are apparent. D-1 in-
cludes guard bands between helical tracks,
and D-2 does not. The head azimuth angle
of 0° is consistent for D-1 from track to
track; alternate tracks with D-2 are writ-
ten with the azimuth angle alternating be-
tween +15° and -15°. The 30° difference
between adjacent tracks holds crosstalk to
a negligible level. The azimuth of cue, con-
trol and time -code tracks in both plans are
the same.
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Attention perfectionists,
pragmatists, over-achievers,

and visionaries:

Your machine is here.

COMPOSITE
DIGITAL

Only the new VPR-300 from Ampex delivers
the digital performance, operational versa-
tility, and superior craftmanship required
by the best in the video business.

The VPR-300 handles all three cassette sizes to give
you complete flexibility, from spots to feature-length pro-
gramming. Time compression/expansion with digital audio
lets you "fit and fill" wherever and whenever it's required.
And advanced technology evolved from the Zeus" video

Circle (54) on Reply Card

processor provides superior analog and digital multi -gener-
ation performance.

These operational advantages complement a heavy
duty, professional cassette transport that handles tape with
the speed and precision of the legendary VPR-3.

Of course, not everyone needs this kind of power and
flexibility, but for those who set today's standards in the
video industry, the Ampex VPR-300 makes sense right now.
Call your nearest Ampex sales engineer for a demo!

AM PEX
Atlanta (404) 491-7112 Chicago (312) 593-6000 Dallas (214) 960-1162 Los Angeles (818) 365-8627 New Jersey (201) 825-9600 (In New York (212) 947-8633)

San Francisco (415) 367-2202 Washington D.C. (301) 530-8800 Canada (416) 821-8840

© Ampex 1988



The guard band in D-1 protects against
intertrack interference. However, the in-
creased linear space needed to record 10
tracks and guard bands of one video field
presents a problem in reproducing infor-
mation at non-standard playback speeds.
With the more compressed plan of D-2 (six
tracks without guard bands), designing the
head -to -track signals dynamically, in a
manner similar to type C systems, is ac-
complished more easily. More flexible and
complex variable -tracking capabilities for
D-1 remain in question.

In D-1, two video sectors on a helical
track are separated with four audio sec-
tors, a design to protect audio integrity,
moving it away from the more accident-
prone edges of the tape. Audio is written
twice. (Video data is placed on tape only
once.) In overlay audio edits, one copy of
the original audio data is retained un-
changed, in case a different approach to
the edit is preferred at another time.

In contrast, a D-2 track includes two

audio sectors at each end of an uninter-
rupted video sector. As in D-1, audio sec-
tors are duplicated for added protection.
The attention given to audio follows
research that concludes the ear is more
discerning than the eye of inexact error
concealment. D-2 designers think the shuf-
fling system is sufficiently robust that a
second copy of video data is not required.

The main reason for the D-2 audio and
video data placement with the alternating
recording azimuth angle is to accom-
modate the variable -tracking function.
Another factor of transport design im-
proves writing and reading stability of the
more densely recorded data by position-
ing the control -track head closer to the
scanner by 19mm in the D-2 plan. The
change improves control pulse -to -video
tolerance and allows more compact
transport -mechanism design.

The structure of the track for the two
formats illustrates how the signal of each
system is formed. (See Figures 4 and 6.)

DIRECTION OF TAPE TRAVEL

AUDIO
SECTORS

CUE AUDIO TRACK

CONTROL TRACK

TIME -CODE TRACK

Figure 5. D-2 composite digital format.
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Figure 6. A D-2 track broken down (not to scale).

Error correction and concealment
Recording data is justified because of a

desire for immediate or eventual recovery
of the information. An obvious worst -case
situation occurs if a recording is in-
advertently erased. Although sophisti-
cated techniques exist to recover signifi-
cant amounts of information from erased
analog audio, erasure of a video recording
normally renders it unusable. It is highly
probable, on the other hand, that dam-
aged recordings can be recovered, de-
pending on the type and extent of the
damage.

Damage or errors are categorized by
three types. The head failure condition
(true head failure or head clog) is effec-
tive along the line of a video track. An
area defect typically affects a relatively
short distance along a track, but may in-
volve several adjacent tracks. A scratch
may involve many tracks, perhaps as a
recurring position along the tracks or as
a progressively moving position along
several tracks, according to the angle of
the scratch relative to a track.

In a typical analog video recording,
small area defects, such as dropout, are
concealed with a dropout compensator.
Physical damage, such as a transverse or
longitudinal scratch on the tape, produces
a more obvious flaw in the analog picture,
but the repetitive nature of TV helps to
conceal the damage fairly well. Through
a consistently updated, delayed video line,
data from the previous line fills the
dropout. As the degree of damage in-
creases, the ability to conceal the flaw
with equipment typically associated with
analog recorders decreases.

Digital formats correct or conceal a
large number of errors. Errors may range
from a single bit, caused by noise, to large
area problems, such as scratches or media -
coating flaws. A large group error usually
involves thousands of bits.

Multiple steps of shuffling have been
mentioned as a means to reduce errors in
image reproduction. Inner and outer
coders (perhaps named for their proximi-
ty to the recording medium, but in reali-
ty, more like nested parentheses in
algebraic equations) combine several
vigorous data -shuffling processes in both
D-1 and D-2. The coder generates test
words or checksums from a block of data
through the use of a Reed -Solomon
algorithm. The checksums are recorded
along with the data. During reproduction,
a decoder re-evaluates data blocks and
compares the new calculation with the
recorded test sums (see Figure 2). The
checksum process occurs after each of
several levels of shuffling.

To understand error correction, think of
a cash register printout. You find in-
dividual items (data blocks) and a total
(checksum). If the total of the individual
prices does not agree with the total
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CVM is the newest addition to the intelligent professional color monitors.
Like its big brother, the CVS auto -alignment monitor, it is completely
microprocessor controlled. CVM delivers full broadcast features,
exceptional stability and brightness, future expandability and much,
much more... For less than $ 3000"'.
No other monitor offers so much for so little:

 Light output as high as 100 ft (300 cd/m2).
 Absolute color stability (AKB) and excellent raster size stability.
 Guaranteed compensation for CRT -ageing and drifting.
 Flat Square CRT (FS) with 15% more active screen area.
 Modular design with expansion slot for options such as S-VHS/RGB/

analog component inputs etc...
 Full microprocessor control allowing all functions and display

parameters to be stored in 2 memories: "calibrated" (factory adjusted)
and "preset" (user values).

 Remote control (optional) of all picture parameters for up to
48 monitors - both CVS and CVM.

(1) Price at time of publication.

INTELLIGENCE
RUNS IN
THE FAMILY
Contact:
East -Coast:
Barco-Industries Inc.
472 Amherst Street, Suite 16
Nashua, NH 03063 USA
Tel.:1/603/880 1430
Fax:1/603/880 8918
West -Coast:
Barco-lndustries Inc.
170 Knowles Drive Suite 212
Los Gatos, CA 95030 USA
Tel.:1/408/370 3721
Fax: 1/408/866 9103
Europe:
Barco-Industries n.v.
Th. Sevenslaan 106 B A R8500 Kortrijk Belgium
Tel.: 32/56/23 32 11
Fax: 32/56/20 04 18 InDUSTRIES
Circle (55) on Reply Card



printed on the slip, then an error has oc-
curred in describing the articles or in
entering the prices. In principle, if the
block test total is not correct, the entire
list is unreliable. In this case, an error is
detectable, but it cannot be corrected from
the information available.

If a test sum is linked to each data block
and a weighting factor is incorporated for
each entry, chances for error correction
improve. (See Figure 8.) For example, a
weighted total evaluates the first price
with a factor of one, the second with a fac-
tor of two, and so on. Each weighting fac-
tor depends upon the position of the item
on the slip. At the end of the list, the total
of the weighted values is appended to the
data block as a second test sum.

Suppose an error occurs when the sec-
ond item is read as nine rather than seven.
A sum is calculated and compared with
the test sum taken from the recording. Dif-
ferences between the new test total and
the (recorded) value from the register slip
reflects the position of the error. In the ex-
ample (see Figure 8), the error of the sec-
ond test total (cJI2) is twice as large as the
difference in the first test total (dIi). This
suggests an error of two has occurred in

MAGNITUDE

the second item on the list. Subtracting
two from the second item results in a cor-
rect value of seven.

The correction of group errors is more
complicated than correction of a single bit
error. Suppose that a group error is
created by a breakup in the source signal
being recorded. If a large error is
distributed among many blocks in the
recording, then each block is reliably cor-
rectable upon reproduction. For example,
a group of 1,000 consecutive errors must
be distributed over 1,000 blocks with one
error per block. Data shuffling distributes
group errors (head or signal failures) dur-
ing recording. Reshuffling (descrambling)
distributes errors produced by the medium
or heads during playback.

By nesting two correction circuits (the
outer and inner coders), you can deal with
most individual and group errors. (See
Figure 9.) The outer code breaks the in-
put datastream (digits 0 through 8) into
3 -number packets. Two test totals are ap-
pended to each packet. Now alter the
block through a mapping transform that
changes each packet (row) to a column.
The inner coder calculates two additional
checksums for each row and appends

NOTES:
1. USE PSEUDO -RANDOM DATA SOURCE
2. SPECTRUM OF EQUALIZED P.B. CHANNEL, PRECEDING LIMITER

NYQUIST FRED FREQUENCY

Figure 7. The relative bandwidths of NRZ and Miller -squared data encoding indicates why the
D-2 system is less sensitive to adjacent tracks and previous recordings.

Original 1st Test Off -Tape 2nd Test Corrected

3 x1= 3 3 x1= 3 3
7 x2=14 9 x2=18 7

10 x3=30 10 x3=20 10
1, 20 I, 22 20

Z2 47

based on the values-di, = 22-20 = 2
based on positions-dL = (51-47)/(22-20) = 4/2 = 2

Z2 51

Figure 8. An example of error detection by using checksums.

these onto the rows. This version of the
data is written to tape.

During playback, the inner decoder
finds and corrects individual errors. An in-
verse transform moves all matrix elements
back to their original placement. If a group
error has occurred, the outer decoder
tackles remaining errors that now appear
as individual faults in each packet.

In a digital record/play system, mapping
transforms are used on a grand scale. Not
only is a field broken into segments and
sectors, the segments, sectors and in-
dividual lines undergo shuffling. As a
result, tape damage, instead of destroying
portions of the picture, may appear as lit-
tle faults spread over the picture. With
luck, any faults are within the correction
range of the coding circuits.

Suppose that you lose 20 pieces out of
a picture puzzle before it is assembled.
The result is not total destruction. When
the puzzle is assembled, according to the
keyed shapes, error is spread out. If you
view the assembled picture, you still see
the picture, although you might need to
interpolate some spots. That is the concept
behind processing in D-1 and D-2.

Figure 9 numerically illustrates outer -

and inner -code shuffling. Suppose that er-
rors corrupt a group three consecutive
data words and one separate data word

rects the individual error. In the inverse
reshuffling process, the group is converted
into three individual errors, which are cor-
rectable in the outer decoder.

The final step to suppress problems is
error concealment, which is an interpola-
tion. In dropout compensation, missing
data is replaced from the previous line. For
error concealment, values of a group of
adjacent pixels are applied to an
algorithmic filter to determine the proba-
ble value of the missing pixel. The output
of the filter is the replacement pixel.

Although concealment does not involve
the masses of shuffling of correction
schemes, processing algorithms for inter-
polation are quite complex to achieve
reasonably correct results. If minute details
involved numerous single, separated pix-
els of vastly different luminance, and if
dropout errors occurred in those pixels
during playback, concealment might be
unable to regenerate the correct data.
However, detail is seldom limited to in-
dividual pixels, especially over a period
of several TV fields.

Within the standards for D-1 and D-2,
variations can be provided by different
manufacturers. Error concealment is one
such variation. The efficiency and ac-
curacy of any one product in performing
concealment will be dependent upon the
interpolative algorithm developed by its
manufacturer.

New technologies present new chal-
lenges. Digital video -recording systems are
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The mic mixer you would have designed
yourself the Shure M267.

The Shure M267 has become one of the
most well-known and widely used mix-
ers in the broadcast industry One look
at it will tell you why.

The M267 gives you the features
you've told us were most important.
Every channel has a mic line level switch
for maximum flexibility. There's also
a built-in limiter to keep the M267 from
overloading at critical moments. The
unit contains a built-in battery pack
that utilizes three standard 9 -volt bat-
teries. Phantom power
and a peak LED are
standard, too.

The M267 oscillator provides a clean
1 kHz tone, and is located on the front
of the unit for simple access. The head-
phone output is also on the front and
includes a level control. IC design,
along with active gain controls, provides
greater headroom and quieter operation.

For location work or even studio
post -production, the M267 carries
on Shure's reputation for reliability
and ruggedness.

For more information, call or
write Shure Brothers Inc.'222 Hartrey

SHURE ® Avenue, Evanston, IL
60202, (312) 866-2553.

THE SOUND OF THE PROFESSIONALS '...WORLDWIDE
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Input Data Packets Output Data Packets
0 1 2 0 1 2
3 4 5 Corrections made *3 4 5
6 7 8 6 8

Outer Coder X -value Outer Decoder
W -position

0 1 2 X W 0 5 2 X W
3 4 5 X W 3 8 5 X W
6 7 8 X W 6 8 8 X W

Data Shuffling Transform Inverse Shuffling Transform
0 3
1 4
2 5

X X
W W

7
8
X
W

0
5
2
X
W

3 A
8
5
X
W

6

8
8
X
W

Inner Coder Y -value Inner Decoder
Z -position

0 3 6 Y 0 3 6 Y Z
1 4 7 Y 5 8 8 Y Z
2 5 8 Y 2 5 8 Y Z
X X X Y X X X Y ZWWWY W W W Y Z

*Tape Medium (errors occur here)

Figure 9. Multilevel error correction with outer and inner coders.

no exception. The preceding comments
are provided as an introduction to how
digital video recording systems operate.
Because simplifications have been made,
a list of articles about digital video record-
ing is given for additional reading.

Editor's note: This article was developed from published
and unpublished material listed in the bibliography. Addi-
tional assistance was provided through conversations with
authors of some of those papers. Fred Remley, chairman
of the SMPTE working group on the digital video recorder
standard, reviewed the material for accuracy. Also a member
of the SMPTE television recording and reproducing
technology committee, Remley is director of Michigan
Media, University of Michigan, Ann Arbor, MI.
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Sony
Betacam SR

Bigger
than ever.



Now the Sony Betacam SP system is bigger than ever for the four essential
areas of video operations: field acquisition, production, post production, and
transmission. No other manufacturer sells a more complete line of products.

For the field a wide selection of advanced CCD and tube cameras handle the
full scope of ENG and EFP applications. And the new single -piece BVW-200 sets
a revolutionary standard for a compact, lightweight camcorder. Dockable VTRs,
field portables and a host of peripherals, such as a color playback adaptor and
wireless mic contribute to the unlimited flexibility of the Sony Betacam SP field
acquisition system.

Whether in the field or in the edit suite, the Sony Betacam SP system provides
unmatched versatility in video production; with features such as 4 -channel

Sony Communications Products Company, Broadcast Products Division, 1600 Ckeen Anne Rd., Teaneck, NJ 07666
0 1988 Sony Corporation of America. Sony, Betocart, and Betocam SP are registered trademarks of Sony Corporation.



audio, component/composite editing as well as the capability to
interface with every other Sony Broadcast VTR.

For transmission, Betacart:' Multicassette System, the
standard of reliability, is now joined by the incredible 1000
cassette capacity Library Management System, which accom-
modates large and small cassettes for both program and
commercial replay.

If you're looking for a system you can grow with, and a
company that has demonstrated its commitment to that system,
contact your Sony Broadcast representative.
Or call Sony at 800 -635 -SONY.
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IStation-to -station

Formulas aid in
plotting coordinates

By Dane E. Ericksen, P.E.

Acommon task for the broadcast engi-
neer is the plotting and retrieving of geo-
graphic coordinates. This article describes
a pair of fast and effective algorithms that
automate this sometimes tedious, and of-
ten error -prone, responsibility. These two
programs, PLOTLAT and FINDLAT, can
save you a lot of time and reduce your
errors.

In Docket 80-90, the FCC updated its dis-
tance -calculation rules and specified the
use of a pair of trigonometric series (for-
mulas) for calculating the length of a de-
gree of latitude and longitude. (Previous-
ly, the rules had specified a tabular ap-
proach.) These same formulas can be used
to accurately calculate the latitude and
longitude of a point, given the map scale
and distances, from the nearest reference
coordinates. Alternatively, the formulas
can determine where to plot a specified
latitude and longitude for a given map
scale.

Basic rules
You can calculate the length of a degree

of latitude (Dlat) or longitude (Dlong) by
assuming the earth is an ellipsoid and by
using the formulas shown in Table 1.

These formulas are derived from a bi-
nomial theorem expansion of an ellipsoid
model of the earth. For the Clarke ellip-
soid of 1866, upon which topographic
maps in the United States are based, the
ellipticity is equal to 1/294.98. The ellip-
ticity, f, is defined as (a - b)/(a), where a is
the equatorial radius and b is the polar
radius. For our purposes, a is equal to
6378.2064km, and b is equal to
6356.5838km. Because the actual deriva-
tion of the trigonometric series is quite
lengthy, it will not be given here. It is suf-
ficient that these formulas exist and can
be put to good use.

To get an idea of how much a length of
a degree of latitude or longitude can
change, examine Figures 1 and 2. Figure
1 shows the change in the length of a de-
gree of latitude over the range of 0° to 90°.
A similar comparison for longitude is
shown in Figure 2.
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Ericksen is an engineer with Hammett & Edison Consulting Figure 2. The length of a degree of longitude is dependent upon the latitude. The formulas described
Engineers, San Francisco. in the text illustrate this relationship.
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One Still Store Does More Than
Just Store Pictures

Simply Storing Pictures
Isn't Enough Anymore.
Your still store had better deliver

absolutely pristine images and be a
multitasking production center, or
you're not getting your money's
worth

Can Any Still Store
Really Do This?

One can. ALTAs Centaurus. hook at
our bandwidth, for
example. We don't
just meet broadcast
specs. We exceed

them with high-
speed component
processing through-
out. That means you
get the sharpest
image possible.

Store More
For Your
Money!

Now compare
Centaurus' storage
capacity. All on-line,
for instant recall at
the lowest cost per picture.

And when your storage require-
ments grow, we'll grow with you.
With additional on-line storage, and a

digital tape cartridge for unlimited off-
line storage.

No Other Options
Needed!

Our dual synchronizers and TBCs
are built right in. So you can work
directly with images from tape, cam-
era, microwave and satellite feeds,
whatever. All without having to invest
in additional equipment.

Becomes a Master
of Effects in Minutes!
Put some polish on your produc-

tims. Centaurus gives you more
effects lo work with, on a keyboard
that's simple to operate. Plus its built-
in switcher and dual TBCs let this still
store stand alone, so you won't tie up
your entire studio.

Now Can This Be?

Specifications
ABEKAS

A42
ALTA

Centaurus
AMPEX
ESS-5

HARRIS

ESP II

Bandwidth 4 2MHz
( ±-0.25dB)

5.5MHz
(-3dB)

5.9 MHz
( -5dB)

5.0 MHz
(-.±-0.5dB;

Signal to Noise 52 dB 58dB ? 56dB

Storage
Capacity*

200 fields
100 frames

250 fields
125 frames

207 fields
207 frames

200 fields
200 frames

Synchronizer - Dual - Dual

TBC - Dual -
Production
Effects

1 wipe
dissolve-

9 wipes
dissolve
7 digital

1 wipe
dissolve-

3 wipes
dissolve
3 digital

Warranty 1 year 2 years 1 year 1 year

Single Channel
Dual Channel

$19,900
$24,900

-
$16,900

-
$31,500

$26,333
$30,995

'Basic System Based on available data as of June, 1988

LTA
GROUP, INC

How can we make a
full -featured, dual chan-
nel still store for less
than the cost of other
single -channel systems?
Simple. We've been
doing it for years. In
fact, ALTA engineers

were among the pio-
neers of the digital still
store. That's why our
warranty is twice as
long, and our still store
gives you twice the
value.

So if you're looking
for a still store that does

more than just store pictures, choose
the one that does more for your
money.

Choose Centaurus.

535 Race Street, San Jose, CA 95126  FAX 408-297-1206 Tel. 408-297-ALTA
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Formula 1
Dlat = 111.13209 - 0.56605cos(2L) +

0.00120cos(4L) - 0.000002cos(6L)...

Formula 2
Dlong = 111.41513cos(L)

0.09455cos(3L) + 0.00012cos(5L)...
where Dlat = length in kilometers of

one degree of latitude, at latitude L
Dlong = length in kilometers of one

degree of longitude, at latitude L
L = midlatitude of the arc

Formula 3
x = (delta long., deg.XDlong. km/deg.)(39,370in/km)

(map scale)

Formula 4
y = (delta lat., deg.XDlat, km/deg.X39,370in/km)

(map scale)

Table I. These formulas are used to define the relationships between map distances, incremen-
tal latitude and longitude distances and the desired point and map scales. Refer to the text for
a detailed explanation of their use.

SERIES SCALE

7.5 x 7.5 minutes 1 to 24,000
15 x 15 minutes 1 to 62,500
60 x 30 minutes 1 to 100,000
2 x 1° 1 to 250,000

TICK MARK INCREMENT

every 2.5 minutes
every 5 minutes
every 7.5 minutes
every 15 minutes

Table 2. This program permits the use of any of these map scales. Note, however, that not all
scales may be available for every area of the country.

You'll meet your
match with our

EDITING
CONSOLES
No matter what VTR equip-
ment you use, Winsted offers
Editing Consoles to match
your requirements! Our de-
signs are based on consulta-
tions with professional users
like yourself.

You've chosen your VTR
equipment carefully, to meet
your specific needs. Now
choose the Editing Consoles
that fit yourequipment -qual-
ity consoles from Winsted.

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

800-447-2257
TEl X -,1( 08r: -

Wasted
L10901 Hampshire Ave. So.

Minneapolis, MN 55438

FAX: 612-944-1546
Circle (60) on Reply Card
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Map coordinates
Now that the length of a degree of lati-

tude and longitude can be calculated as
a function of latitude, it also is possible to
calculate the map distance up or down
and right or left from a standard latitude
and longitude reference mark. Such a pro-
cedure allows you to locate precisely the
desired point on a map.

Formulas 3 and 4 define the relationship
between:
 the map (X, Y) distances in inches.
 the incremental latitude and longitude
between a reference latitude and longi-
tude and the desired point (delta latitude
and delta longitude).
 the map scale.
 the previously defined Dlong and Dlat
terms.

The delta latitude and longitude values
represent the difference in degrees be-
tween a known reference point (for in-
stance, the corner of the map) and the
desired point, perhaps a new transmitter
site. Because map scale is known, use for-
mulas 1 and 2, and calculate Dlat and
Dlong. Formulas 3 and 4, in turn, produce
a set of distances that can be used to
locate the desired point on the map.

It should be noted that the 39,370 inch-
es/km figure is used only in the United
States, which has never adopted the inter -

THE KEYER FAMILY FROM LDbv s

COMPOSITE AND COMPONENT LUMINANCE VIDEO KEYERS

T 0

VK 900
MIX to KEY in INT
or EXT mode.
NB additive mix.

9
a

Optional four
speed AUTO MIX
may be added to
all keyers.

DK 400
MIX to KEY in INT or EXT mode.
NB additive mix.
Full key preview.
Master fade to black.

MASTERKEY
Variable linear keying of anti aliased
paint boxes and character generators.
MIX to KEY plus NB mix.
Adjustable grey scale masking.

CDK 1000
Component version of DK 400. Ideal for
component edit suites. 'B' input
accepts both Y, R -Y, B -Y and RGB signals.

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

Telephone: (416) 764-1584 Telex: 06-964652 Fax: (416) 764-7438
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The all digital
digital effects system )1;-6:

Quantcfs Encore is a very, very effective
effects system, the creme de la creme. Every
year it gets better and better, with more and
more unique features. Like the brilliant
accuracy of Corner Pinning which no-one
but no-one else can do. From the four sets of
axes &rough true through -point movement
to the smoothest, soothing curves. And
Flash, Sparkle, Caterpillar and Montage, just
a few cf Encore's brilliant track and trail
effects. All in addition to the most
magnificent swoops, tumbles, turns and
other picture effects. All in real real-time.

What's more, Encore's operating system is
going 1p and up in reputation; the Floating
Viewpaint Control and Spacetraks give
pinpoint positioning you can never, never
get from a joystick.

For real broadcast -quality quitlity, Encow, -
stands alone as a standalone effects system,
equally at home in broadcasting or post -
production. And, as an evolutionary part of
Quantel's Digital Production Future, it will
go on and on, for ever and ever. Well,
almost.

So well say it again: Encore, the very, very
effective all -digital digital effects system.
See it for yourself yourself.

401
for very, very effective effects

OULA Ma&
Quantel Inc, .41111111.11PPII.--
655 Washington Boulevard,
Stamford, Connecticut, CT 06901
Tel:003)348 4104 Fax: (203)356 9021

Now with corner pinning
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Figure 3. The PLOTLAT program is used to plot a given latitude and longitude on a 24,000 to
1 scale 7.5 -minute series quadrangle map.
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Figure 4. The FINDLAT program can determine the geographic coordinates of a desired point.
Note that both the "X" and "Y" distances are entered as positive values because the desired point
is to the right and above the reference point.

national standard of one foot = 0.3048m,
exactly (or, 39,370.07874 inches/km, ap-
proximately). Instead, the United States
continues to use the relationship one foot
= 1,200/3,937m, in accordance with the
U.S. Metric Law of 1866.

The United States Geological Service
(USGS) topographic maps are published in
the series shown in Table 2.

Therefore, once you specify the scale,
the tick mark increment is known. An
algorithm can, therefore, automatically
reference its X -Y distance in inches to the
closest standard tick mark.

PLOTLAT program
Program PLOTLAT will calculate the (X,

Y) distance in inches from the nearest
standard tick mark. The inputs to PLOT.
LAT are the latitude, the longitude and the
map scale. North latitudes and West lon-
gitudes are considered positive. South
latitudes and East longitudes are consid-
ered negative. If the map scale is 24,000,
62,500, 100,000 or 250,000, PLOTLAT au-
tomatically will select the nearest tick
mark increment. For any other scale, the
program will prompt for the appropriate
increment. The (X, Y) distances are spec-
ified according to the Cartesian coordinate
system, where a positive X indicates
movement to the right, and a positive Y
indicates upward movement.

Figure 3 shows a sample PLOTLAT run.
The insert shows the data requested by the
program. Note that latitude and longitude
are entered in a (degree).(minute)(second)
format. For example, 37°, 13 minutes, 7s
would be entered as 37.1307.

FINDLAT program
Program FINDLAT will calculate the

latitude and longitude of a point if given
the map scale, the (X, Y) distances in inch-
es and the reference latitude and longitude
from which the (X, Y) distances are meas-
ured. Because the length of a degree of
latitude is a function of latitude, FINDLAT
uses an iterative technique to calculate the
latitude. However, the program quickly
converges, and only a single iteration is
needed.

As with PLOTLAT, the reference latitude
and longitude are entered in a (de-
gree).(minuteXsecond) format, and the
Cartesian coordinate system directions are
used. Figure 4 demonstrates the FINDLAT
program.

Accuracy considerations
To determine the accuracy of the

PLOTLAT and FINDLAT programs, the au-
thor measured 50 7.5 -minute series maps
and 30 15 -minute series maps. Only un-
folded, uncreased maps, stored in a room -
temperature flat file, were used. A 24 -inch
Bruning Duraluminum scale, graduated
every 0.02 inches and accurate within
0.005 inches per foot, was used to measure
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WHO DO YOU THINK OF FIRST
IN RF VOLTMETERS?

FIN

O

Every brand recognition study proves it. When you
think of rf voltmeters, you think of Boonton. After all,
we introduced the first sensitive rf voltmeter years
ago. Now there's a new generation. Still a choice of
high resolution digital and low cost analog models.
Still featuring low noise, passive, rms detection with
microvolt sensitivity in both unterminated and ter -
minated modes. But now with extended frequency
coverage from 10 Hz to 1.2 GHz-to 2.5 GHz with
50 -ohm sensor.

A redesigned probe tip mates directly with BNC
connectors and accepts all Boonton accessories,
including a new convenient ground clip. Detachable
and replaceable probe cables available in standard
lengths to 100 feet. Special cables to virtually any
length.

Choose the digital 9200B and you can store in
memory complete calibration data for up to 8 inter-
changeable probes... low frequency (10 Hz -100 MHz),
standard (10 kHz-1.2GHz), or 50 -ohm (100 kHz -2.5
GHz). Or add an optional second input channel,
GPIB, or MATE interface capability. The analog 92EA
is available with a wide choice of meter scales to meet
your particular requirements. And both models con-
tinue the Boonton tradition for highest accuracy and
reliability.

Call your local representative or Boonton directly for
full information on the latest generation of rf voltmeters.

Boonton Electronics Corp.
791 Route 10, Randolph, NJ 07869
Telephone (201) 584-1077

Signal Generators  Modulation Analyzers  RF Power Meters  RF Millivoltmeters  Capacitance Meters and Bridges  Audio Test Instruments
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the map edges.
For the 7.5 -minute series maps, the rms

error for the X (longitude) dimension was
0.0289 inches, with a standard deviation
of 0.0263 inches. This is the error between
the measured map top and bottom and the
calculated map top and bottom, and it rep-
resents the entire 7.5 -minute width of the
map. Because the nearest tick mark will
be a maximum of 2.5 minutes away, the
error should be divided by three, giving
an effective rms error of 0.0096 inches.

For the Y (latitude) dimension, the rms
error was found to be 0.0341 inches, with
a standard deviation of 0.0209 inches.
Again, this is for the entire 7.5 -minute map
height, so the effective error to the nearest
2.5 -minute tick mark is one-third that
amount, or 0.0114 inches.

For the 15 -minute series maps, the rms
error in the X direction was 0.0229 inches,
with a standard deviation of 0.0198 inches.
This error is again for the entire width of
the map. Because the nearest tick mark
will be a maximum of five minutes away,
the error again should be divided by three,
giving an effective rms error of 0.0076
inches. For the Y dimension, the rms er-
ror for the entire 15 -minute map height
was found to be 0.0182 inches. The effec-
tive rms error, over a 5 -minute segment,
is only 0.0061 inches.

The commission expects geographical
coordinates to be reported to the nearest
second. For 24,000 to 1 scale, 7.5 -minute
series quadrangle maps near the U.S.-
Canadian border, is of latitude equals
0.051 inches, and is of longitude equals
0.035 inches. Consequently, the errors re-
sulting from the PLOTLAT and FINDLAT
programs correspond to approximately
one -fifth of a second of latitude and one-
third of a second of longitude.

Of course, at lower latitudes, the error
becomes less pronounced because of the
increasing length of a degree of longitude.
For example, at San Diego, 0.01 inch on
a 24,000 to 1 map corresponds to 0.20s
of latitude and 0.23s of longitude.

Even in Anchorage, AK, where is of
longitude equals 0.024 inches on a 24,000
to 1 scale map, and only 0.0092 inches on
a 62,500 to 1 map, the nominal 0.01 -inch
rms error of the PLOTLAT and FINDLAT
programs still should be tolerable.

The commission requires that the larg-
est -scale topographic map available be
used when determining geographical co-
ordinates. This is normally the 24,000 to
1 scale map. However, there are some por-
tions of the United States for which this
scale is not available. For these areas, the
less detailed 62,500 to 1 series maps must
be used. At this smaller scale, is of latitude

corresponds to 0.020 inches, and is of
longitude corresponds to 0.013 inches
near the U.S.-Canadian border. Although
this does not provide the comfortable 3:1
margin of error that the 24,000 to I series
maps provide, the PLOTLAT and FINDLAT
rms errors still are less than is in both
latitude and longitude.

The PLOTLAT and FINDLAT programs
can be used to automate the task of plot-
ting and retrieving geographic coordi-
nates. Although the programs will not
eliminate blunders, their use should make
such occurrences less likely.

Although it is the author's belief that use
of these programs will meet the FCC's ex-
pectations of accuracy, no warranty to that
effect is given. For applications subject to
the commission's "hard -look" policy, ver-
ification of the geographic coordinates by
a second method still is recommended.

Editor's note: Space does not permit printing the program
code for the PLOTLAT and FINDLAT programs. If you would
like to obtain a copy of the program documentation, mall
your request to Dane Ericksen at Hammett 8 Edison, Box
68, International Airport, San Francisco, CA 94108-0068. In-
clude a self-addressed business -size envelope with 25 cents
U.S. postage.

Program documentation for the Hewlett-Packard HP -41
series programmable calculator will be returned to all re-
questing parties. If you are using another computer system,
refer to the formulas presented in this article to write similar
programs for your specific computer.
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p. DEN IVT-9

FULL FRAME, Y/C & COMPOSITE VIDEO - DIGITAL TIME BASE CORRECTOR

THE SUPER "DTBC"
We call it super for a very good reason. With frequency response of 5:5 MHz
on YC358 it can time base correct signals from the new high resolution formats;
Super VHS and ED -BETA. The IVT-9 does not limit itself just to Y/C separated
inputs and outputs. With its full frame memory (infinite correction window) and
composite video inputs and outputs it can time base correct signals from U-
matics, industrial VHS and domestic (non -servo locked) VCRs.

Format conversion is no problem. The IVT-9 will take Y/C separated inputs and
convert them to standard composite video and vice versa.

The IVT-9 is attractively packaged it matches the appearance of the VCRs with
which it is intended to be used. Rack mountable with an optional remote control,
the single rack unit contains four plug-in circuit boards.

Although eight bits quantization and other impressive specifications put the
IVT-9 into a high end bracket. At $3,995 (recommended end user) the price
is definitely low end!

THE SUPER PERFORMER
S -VHS, ED BETA, U-matic, industrial VHS and even domestic VCRs -nothing
can stop the IVT-9! With high resolution signal handling capability, special con-
nectors, infinite correction window, outstanding specifications and unbeatable
price - the IVT-9 out -performs anything in its class.

THE SUPER IVT-9
from I -DEN Corporation!

FEATURES
 Handles signals of more than 450 lines resolution  Full frame correction
windows  Frame and field freeze  Composite and Super (Y/C358) inputs
and outputs  58dB signal to noise ratio  10/0 K factor in Super mode, 20/0
in composite  13.5 MHz sampling frequency  8 bits sampling Y and C 
D/G, D/P, 20/0, 2 deg.  Built in chroma control circuit.  Dub compatible

For further details contact:

O.
I -DEN VIDEOTRONICS CORPORATION
9620 Chesapeake Drive, Suite 204
San Diego, California 92123
Tel: (619) 492-9239 Fax: (619) 279-2569
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UNCOMMON

If you could solve the lion's share of your equipment
needs in one place, you could spend less time running
from dealer to dealer, catalog to catalog, and more time
running your operation. That's why
Gentner Electronics, with over
72 high performance products in
stock, is an uncommon company
providing innovative solutions to
your common problems.

Solutions like the VRC-l000
Remote Control which has allowed
countless engineers to monitor
and operate their transmitters
through any Touch Tone'" phone.
A preprogrammed synthesized
voice gives you the parameters,
you make the adjustments with the
touch of a button. Nothing is
simpler or more dependable.

Our Digital Hybrid- is another
example of innovation in our line
of telephone interface products. It
is an auto -nulling telephone hybrid Versapatch

with precision filtering and noise reduction. It solves your
interface problems and uses advanced digital signal
processing to analyze, isolate and stop leakage between
receive and send signals. This greatly reduces the
"hollow" sound that plagues broadcast or teleconfer-
encing applications.

Our Atrdio Division, with its track record for developing
unparalleled products, has taken the sting out of common
audio DAs. Our unique flexible Routing Distribution
Amplifier has overcome the typical DAs input and output
limitations by giving you 8 inputs and 28 outputs. Any

VRC 1000

input, or combination of inputs, can be routed to any
output. And, with the simple flip of a dip switch, you can
reconfigure the RDA to meet changing needs.

Gentner is setting new stand-
ards in patch panels, too. Our
Versapatch, a chassis -enclosed
aildio patch panel, is hand -wired
to your specifications and can be
terminated to our Flexiblock or
telco-type '66' punch block. For
prewired patch panels, no one has
the edge on Gentner. With a wide
variety of bay fronts and termi-
nations in stock, you're guaranteed
fast delivery.

Digttal Nybekl

a LJI

Digital Hybrid

RDA

a

Routing Distribution Amplifier

Q Q Qo

00 00 04 94 44 04 40 00 40 09 00 .,C?
410PC011019 0110.0100/ 0

The bottom line is this -before
you place a buy order for your
next equipment purchase take a
look at what Gentner has to offer.
You'll find our uncommon stock
is stable, dependable and will pay
you dividends for years to come.
Gentner Electronics, a sound
investment in your future.

GENITNIERELECTRONICSCORPORATION
P.O. Box 27647  Salt Lake City, UT 84127-0647
(801) 975-7200  FAX (801) 977-0087

©1988-Gentner Electronics Corporation Gentner Electronics Corporation is publically traded over the counter and is listed in the "pink sheets"
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Fieldreport

Shure SM89
shotgun microphone

By Todd Boettcher

Unlike many new products designed for
the professional broadcast market, a new
microphone generally does not create
much excitement among engineers. After
all, it's just another variation of a product
that's already available. Even shotgun
microphones, which have a more limited
list of applications than other microphone
types, are available from many profes-
sional microphone manufacturers. Even
so, the Shure SM89 shotgun microphone
is a worthy rival, and it looks like a winner.

Performance characteristics
Almost 21 inches long, the microphone

definitely is in the long shotgun category.
As is common with all directional micro-
phones, the polar pattern is broader at low
frequencies than at high frequencies. At
1kHz and below, the pattern is hypercar-
dioid; above 1kHz, the pattern is lobar (see
Figure 1).

Significantly, the microphone's multifre-
quency polar patterns show exceptional
consistency and smoothness. As a result,
the sound quality is open and natural,
even at 30° off -axis, as shown in Figure
2. Beyond that, the high frequencies disap-

Boettcher is a staff engineer at WTMJ radio and TV,
Milwaukee.
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Figure 1. The microphone exhibits hypercar-
dioid characteristics at low frequencies. It ex-
hibits lobar characteristics (shown here) at fre-
quencies above 1kHz.

Performance at a glance

 Pressure gradient/line combination
microphone

 Frequency response: 60Hz-20, 000Hz

 Output impedance: rated at 1500, rec-
ommended load 8000

 Output level: at 1kHz -52dB(2.5m10

 Output clipping level: at 1kHz, 8000
load -1dBV(0.8910

 Maximum SPL: 126dB SPL at 1kHz,
8000 load

 S/N ratio: 79dB reference 94dB SPL

 Power: phantom voltage range 11Vdc-
52Vdc 2mA

pear quickly, but the remaining lower -fre-
quency signal is still clean and defined, not
muddy.

Because the hypercardioid pattern has
deep nulls at 120° off -axis, the SM89 can
be panned up to 30° off -axis to reduce un-
wanted rear sound without affecting the
quality of the primary sound. This is not

co
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- 1 0
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possible with other shotgun microphones
that have lobar patterns at all frequencies,
because they have no well-defined multi -
frequency nulls.

The frequency response is rated at 60Hz
to 20kHz, with a switchable high-pass fil-
ter at 160Hz. In either case, the lows roll
off at 15dB/octave, much steeper than
other shotgun microphones. This steep
slope effectively eliminates rumble (flat
response) and wind noise (rolloff) without
affecting the respective passbands. With
the addition of the furnished foam wind-
screen, there is virtually no wind noise,
even in a strong breeze.

A heavier windscreen is not available.
However, if you need additional wind pro-
tection, the microphone will fit into wind-
screens made for other microphones.

The high -frequency response contains
a 4dB peak at 9.5kHz to compensate for
high -frequency loss through air with dis-
tant pickup. Consequently, intelligibility
does not suffer, even with less -than -ideal
microphone placement. In a test at a ma-
jor league baseball game, the microphone
provided a natural, full-bodied sound of
the playing field (such as bat cracks) while
subduing the loud cheering of the crowd.
The result was a well-balanced natural
sound to accompany the video.

The maximum rated SPL of 126dB is

20 50 100 1,000

FREQUENCY IN HERTZ

10,000 20,000

Figure 2. Its directional characteristics and smooth frequency response allow the microphone
to be positioned to minimize undesired sound pickup This graph shows the response of the desired
source positioned at 30° off -axis and the undesired source at 90° off -axis.
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adequate for almost every application (ex-
cept perhaps a rocket launch pad or a
near -proximity gunshot). Even a trumpet
played forte fortissimo (fff) is only 125dB
SPL, six inches in front of the bell. Also,
the self -noise of 15dB SPL is excellent and
indicates a quiet pre -amplifier. The trans-
former -balanced output feeds a male XLR
output connector.

Another advantage of the SM89 is its ex-
tremely light weight. At 195g (6.9 ounces)
it is at least 20% lighter than its competi-
tion. This is especially helpful when it
must be mounted on a hand-held camera
or on a fish pole. In addition, the "high-
tech" satin black finish is unobtrusive, in
case it appears on camera or flying in a
theater.

The microphone is designed to operate
from an 11Vdc-52Vdc phantom supply. For
many applications, this is easily accommo-
dated. When phantom power is not avail-
able, an optional PS1A power supply is
available. This microphone cannot accept
an internal battery.

An RFI filter is included in the pre-
amplifier. Tests were made in close prox-
imity to a handi-talkie, a microwave trans-
mitter, and in a high-RF multiple -antenna
broadcast environment with no RFI sus-
ceptibility. See Figure 3.

Additional considerations
Mechanical handling noise is a problem

with the SM89. It simply cannot be hand-
held because any handling movements are
quite audible. The problem can be over-
come, however, by using the optional
A89SM shock mount. This 2 -point suspen-
sion shock mount mechanically isolates
the microphone from all handling noise
and provides secure, balanced support for
this or any other %-inch-diameter
microphone.

The mount's design includes a clever
strain relief for the microphone cable (up
to 0.237 -inch diameter). In addition, it can
mount on three standard threads: 5/8-27;
3/8-16; and 5/16-18. The shock mount is
comprised of two sets of concentric C -
shaped clips, with the inner clips elastical-
ly suspended within the outer clips. The
inner clips are capped with plastic tips to
avoid scratching the microphone case. The
first time I removed the microphone from

IT'S A BULL

MARKET
The patch panel market,
seems to be more bull than
business. Late delivery
and back orders, com-
pounded by questionable
quality, makes hard wiring seem easy. But there is a better way.

)00 0 0 0 0 7) tn
',OOP 0 0 0 0 0

Flexiblock
For pre -wired patch panels, no one has the edge on Gentner. Our patch panels
are hand -wired to your specifications and can be terminated to our stranded -wire
Flexiblock or any other standard termina-
tion. With a wide variety of bay fronts and
terminations in stock, you're guaranteed
fast delivery. And, that's no bull. PATCH PANELS

GENTNER
P.O. Box 27647  Salt Lake City, UT 84127-0647  (801) 975-7600  FAX (801) 977-0087
©1988-Gentner Electronics Corporation
Genmer Electronics Corporation is publically traded over the counter and is listed in the "pink sheets'
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A Clear-Com quality audio
V Extends range of wired

system with up to six
wireless transceivers

FCC Approved

A Full -duplex, high band
operation

W Developed for the
v professional user

A Exceptional RF performance - virtually
transparent from the wired system

CONTACT YOUR
CLEAR-COM DEALER,
OR CALL/WRITE:

Clear-ComIJ
intercom Systems

945 Camelia
Berkeley, CA 94710

415-527-6666
FAX 415-527-6699
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FET
IMPEDANCE
CONVERTER

CAPACITOR
IMPEDANCE

LF RESPONSE
FILTER

CLASS A
COMPOUND BALANCED
AMPLIFIER TRANSFORMER

-311E- RFI
FILTER

REGULATOR,/
REVERSE
VOLTAGE
PROTECT

Figure 3. The microphone includes an RFI filter, as shown in the block diagram.

the shock mount, one of the plastic tips
came off. Apparently it was not seated
properly and needed regluing. Its absence
did not affect microphone support.

Although the microphone is quite dur-
able, the carrying case is recommended.
The case is made of a 22 -inch length of
21/2 -inch -diameter plastic pipe with a foam
cushion at each end. The pipe is encased
in a thin layer of foam, which is covered
by a heavy -fabric outer case. The fabric -
hinged cap is closed with a Velcro clasp
for easy, all-weather use. The microphone
can be stored in its foam windscreen in-
side the case, making it virtually immune
to physical damage.

As perfect as the case is for protecting
the microphone, there is no provision for
attaching, supporting or protecting the
shock mount. Nor is a separate case avail-

able for the shock mount. Because the mi-
crophone may be subject to extensive field
use, it would be desirable for the shock
mount to also have a field case that could
be attached to the microphone case with
Velcro straps to keep them together.

Field trials
Field testing on a hand-held camera

brought about several other considera-
tions that are not the fault of the micro-
phone. Many hand-held cameras have in-
tegral single -point mic holders designed
for "short" shotguns. Therefore, they do
not incorporate a separate mic mount
stud. When mounted in the integral single -
point holder, the SM89 was front -heavy
enough and long enough to enter the cam-
era lens's field of view.

As an alternative, it was decided to tape

NEW Cases for...
MONITOR PVM-8020 &
COLOR PLAYBACK VA -500

VA -500 Color PVM-8020

Playback Adapter Monitor

100- The Porta-Brace monitor case MO -8020
has two adjustable pedestals for horizon-
tal or vertical viewing positions. The rigid
fold -up hood blocks out unwanted glare

and aids in screen
protection while
transporting. The
VA -500 Beta Color
Playback Adapter
case can be docked
with the PVM-8020
or carried alone.VA -500

mounted with
PVM -8020

KIM Products. Ltd.

Box 246
North Bennington
Vermont 05257

PHONE 802.442-8171
FAX 802-442-9118

TLX5106005222 K AND H

the microphone to the top of the camera
just behind the wide-angle field of view.
Although this secured the mic, it then be-
came susceptible to handling noise. Also,
because of the close proximity to the cam-
era head, it picked up the whirring sound
of the electric lens zoom motor. Clearly,
a better solution would permit the use of
a shock mount on the camera.

For voice applications, the microphone
works best on a stand, boom or fish pole.
At a distance of two to five feet, voices
were natural and intelligible. Because of
the microphone's reach, the user must be
careful about background sounds and
acoustics.

The Shure SM89 is a high -quality con-
denser shotgun microphone with a pleas-
ing, natural sound. It is durable, light-
weight and competitively priced. It should
serve the broadcast community well in
news gathering and production.
Editor's note: The field report is an exclusive BE feature
for broadcasters. Each report is prepared by the staff of a
broadcast station, production facility or consulting firm.

In essence, these reports are prepared by the industry
and for the industry. Manufacturer support is limited to pro-
viding loan equipment and to aiding the author If assistance
is requested in some area.

It is the responsibility of Broadcast Engineering to
publish the results of any piece tested, positive or negative.
No report should be considered an endorsement or disap-
proval by Broadcast Engineering magazine. I :y:..4))))

CABS delivers an integrated Computer Aided Broadcasting
System from Library Maintenance to Analysis of Aired Events.

Music and

commercial buy
management

I Sophisticated

programming and

scheduling cr teria

Live assist with full

control of audio

peripherals

I Announcer

information, live tags

and schedule enquiry

Analysis of formats,

aired events and

their relationship to

station ratings.

#730, 9919-105 Street
Edmonton, Alberta Canada T5K 1B1

CALL 1-800-661-6453
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SMALL WONDER - WE WORK 24 HOURS EVERY DAY WITHOUT A BREAK!
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Ready to Score
Anither Scoop!

-411010"1--.3'

Satellite Scoop Sfstem

Mt -3

Toshiba's Mt -3 Satellite Scoop System makes live coverage of
fast -breaking news events routine.

This complete Ku -band system fits in 10 compact, lightweight
flight cases that meet IATA carry -on baggage regulations.

Once on site, an array of proven Toshiba design advances
facilitate set-up. A 1.8M parabolic antenna with a simplified

360°azimuth rotary mechanism in addition to an easy
polarization, 6 -segment FRP antenna reflector make

set-up short and sweet.
The synthesized exciter minimizes MCPC/SCPC

carrier phase noise and
provides all-purpose
control flexibility. And
advanced microprocessor
controls assure complete
access with all existing
international communi-
cation satellites.

Toshiba's Mt -3 Satellite
Scoop System effectively
takes the work and
worry out of live news
coverage.

.1111011.1 A

TOSHIBA
TOSHIBA CORPORATION . -

The Mt -3 was developed
jointly by Toshiba and
CBS Engineering and
Development.

ELECTRONIC SYSTEMS DEPARTMENT
1 - 1, SHIBAURA 1 -CHOME. MINATO-KU, TOKYO. 105. JAPAN

TELE x J22587 TOSI-IIRA rnf11 F TOR,IRA Tfl< yn PHONE 457-3246-B

TOSHIBA AMERICA, Inc.
ARIVIONIK OFFICE : 111 BUSINESS PARK DR.. ARMONK. NY 10504 PHONE (914)273-1750 FAX (914)273-9516 TELEX 1 31 -556
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"LE STUDIO NUMERIQUE"®
WE DEVELOPED IT FIRST.

WE MADE IT FIRST.
AND NOW WE DELIVER IT.

Our latest success :le studio nurnerique`-.The Component Digital - avoid unnecessary coding
world's first fully operational Serial Component and decoding; the Component Digital switcher is your
Digital switcher. The digital switcher that's available only choice.
now. Serial Component Digital - picture source and

Digital - for impec- other peripheral devices
cable production quality, are easily connected. All
Even with multiple gene- J you need is standard
rations Thomson is coaxial cable.
making you an offer - The Serial Component
you can't refuse with ": - Digital Switcher. Get the
their Digital switcher "Le - = picture? You will with
studio numerique®. Thomson- - every time.

THE ALL DIGITAL STUDIO
"LE STUDIO NUMERIQUE" is a registered trade mark of Thomson.
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THOMSON VIDEO EQUIPEMENT

THOMSON VIDEO EQUIPEMENT 17, rue du Petit Albi - BP 8244 - 95801 CERGY-PONTOISE CEDEX FRANCE - Phone (33-1) 34.20.70.00 - Telex 204.780 F - Fax (33-1) 34.20.70.47
USA - THOMSON-CSF BROADCOAST INCORPORATE - 30 Commerce Road STAMFORD CONNECTICUT 06902 - Phone (203) 324.13.20 - Telex 6819035 - Fax (203) 324.97.60



Candidates prepare
for election

By Bob Van Buhler

Candidates for the annual SBE election
have been selected. All current officers
plan to run for re-election, and at least
eight candidates will compete for positions
on the board of directors. Officers are
elected to 1 -year terms; directors, under
the revised bylaws, serve 3 -year terms.

Candidate Jack McKain, of the Kansas
State Network in Wichita, KS, has served
on the board since Ron Arendal's admini-
stration. Vice president Robert Van Buhler,
WBAL-AM and WIYY-FM, Baltimore, also
is seeking re-election. Secretary Richard
Farquhar, SOS Productions, Columbus,
OH, seeks re-election after a 1 -year term
in that office. Farquhar has worked for sev-
eral years on the certification committee.
Bill Harris, KRZN-AM and KMJI-FM, En-
glewood, CO, is running for a second term
as treasurer. He previously served as a
member of the board of directors.

Board of directors
Of the eight candidates in contention for

the six 3 -year terms as directors, six are
incumbents. These eight represent the of-
ficial submissions from the nominating
committee. In accordance with the bylaws,
other candidates may be added to the bal-
lot as a result of last-minute submissions
by the general membership.

Jeff Baker of Heritage Communications,
Rochester, NY, seeks re-election, as does
Dr. Mary Beth Leidman, Indiana Univer-
sity of Pennsylvania. Both have worked on
projects for the Ennes Foundation.

Another incumbent, Joe Manning of
Arizona State University's KAETTV, also
is seeking an additional term. Manning
has been the guiding hand of the sustain-
ing membership committee for several
years and deserves credit for its success.

Steve Brown, WLTE-FM, Minneapolis,
has served the board for two years, since
his appointment to a vacancy created by
a director resignation. Brown serves on
the chapter liaison committee and is editor
of the newsletter, "Short Circuits." This
newsletter, sent to chapter chairmen, pro-
vides informative material for use at local
chapter meetings.

Robert Goza, KMOV-TV, St. Louis, also

Van Buhler la chief engineer for WBAL-AM and WIYY-FM,
Baltimore.

SBE Update

appointed to the board because of a va-
cancy, has been active in the planning of
each of the national conventions. Goza's
appointment was to the vacancy created
by the retirement of Jim Wulliman.

Ed Roos, WFTVTV, Palm Beach, FL, has
served on the board since his appointment
during the administration of Richard Rud-
man. He is seeking a 3 -year term.

Paul Montoya of Shamrock Broadcast-
ing's KXKL-AM/FM, Denver, is one of two
candidates seeking a first term at the na-
tional level. Montoya has served the Den-
ver chapter in a variety of offices, in-
cluding chapter chairman and frequency
coordinator.

Paul Lintz, who also seeks a first term
at the national level, is retiring as direc-
tor of engineering for WTOL-TV, Toledo,
OH. He indicates that he will have time
and resources to travel on society business.

The directors who will continue to serve
the remainder of their terms include: Phil
Aaland of KGUN-TV, Tucson, AZ; Terrence
Baun of Multimedia Radio, Milwaukee;
Dane Ericksen of Hammett & Edison,
Oakland, CA; David Harry of Potomac In-
struments, Silver Spring, MD; Larry White
of KNOO-TV, Tulsa, OK; and Tom Weems
of Tektronix, Beaverton, OR.

Biographies, photos and a description of
each candidate's goals and objectives will
be published in the "SBE Signal" before
the election, which will be timed to coin-
cide with the national convention, in the
fall.

Frequency coordination manual
Past president Richard Rudman, a mem-

ber of the All -Industry Frequency Coor-
dination Council, recently completed an
important chapter for the "Broadcast -
Cable Frequency Coordination Manual:'
The chapter focuses on the coordination
process and how it is to be accomplished.

The manual's first chapter, about policies
and procedures, was written by the SBE.
It discusses the issues of frequency coor-
dination administration and committee
organization.

Another contribution by the society was
Gerry Dalton's chapter on database ad-
ministration_ This chapter details the soft-
ware requirements to use IBM-compatible
or DOS computers to administer the coor-

dinated area database.
Initial review copies for selected fre-

quency coordinators should be ready by
convention time.

National involvement
Many other broadcast organizations are

involved in the NFCC meetings. These in-
clude National Cable Television Associa-
tion; Radio and Television News Directors
Association; National Association of
Broadcasters; National Public Radio; and
the major networks, ABC, CBS, NBC, CNN
and Mutual.

Four SBE members are involved at the
national level: past president Richard Rud-
man, counsel Chris Imlay, national fre-
quency coordination committee member
Gerry Dalton and vice president Robert
Van Buhler, who is also vice chairman of
the national committee.

Perhaps the longest term and most con-
structive involvement by a network rep-
resentative could be attributed to Martin
Meany, director of allocations engineering
for NBC Television. His unflagging support
and visibility at national frequency coor-
dination committee meetings, and his sage
and tactful advice at the all -industry meet-
ings, have been crucial in the success of
both organizations.

The all -industry NFCC is chaired by SBE
and NAB engineering advisory commit-
tee member Jerry Plemons, Outlet Com-
munications, Providence, RI.

It is particularly important that frequen-
cy coordinators attend the frequency coor-
dination meeting at the convention. It is
scheduled for 8 a.m. on Sunday, Sept. 25,
in Currigan Hall of the Denver convention
center. If you are a local coordinator, plan
to be there.

I :I:))))1
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N/DYMTM Technology Comes
to Broadcast Microphones
By Alan Watson, Director of Engineering
Electro-Voice, Inc.

be r I a e rles

Those familiar with the benefits enjoyed by musicians through the
new neodymium -magnet microphones have no doubt predicted that the
new technology would soon be available in broadcast microphones. And
now, with the advent of the Electro-Voice RE45N/D hand-held shotgun
microphone, the prediction has come true.

The advantages NIDYM" technology brings to broadcasting are
significant. Above all, it gives us a microphone with the high output
previously available only from condenser mics-but without the problems
of dead batteries, noises caused by poor ground connections in phantom -

powering, humidity damage, static electricity, and poor rf rejection.

The Alnico magnets used in most dynamic mics yield a sensitivity of 6
dB less than would be possible if the steel parts of the magnetic structure
could be completely saturated with the field. Increasing the Alnico magnet
size does not work since the added size interferes with the acoustic design
of the mic. Neodymium magnets, however, are so powerful that the
magnet can be far smaller and still provide the "lost" 6 dB of sensitivity.

N/DYM Technology extends far beyond a mere substitution of
magnetic material. To maximize the new opportunities, Electro- Voice
engineers found that the ideal neodymium magnet shape is one with
a thin, wafer-like configuration.

This permitted using a voice coil and attached dome of far larger
diameter while reducing the surround-yielding important added advantages
for broadcast engineers: a smoother, more evenly contoured pickup pattern
with extended high- and low -frequency response and better rejection of
unwanted noise from the sides.

For more information, please write to us for the specification sheet
and brochure on the RE45NID-the broadcast industry's first N/DYM
dynamic shotgun microphone.
600 Cecil Street  Buchanan, MI 49107  616/695-6831
In Canada:
Electro-Voice Div., Gulton Industries (Canada) Ltd.
P.O. Box 520  Gananoque, Ont. K7G2V1  613/382-2141

Ey Electrol/oice®
a MARK IV company

BROADCAST/PRODUCTION MICROPHONES
Quality -made in the U.S.A. since 1927

Continued from page 48
generally envisioned for the control of pro-
duction equipment is to have the news-
room computer get things ready, but allow
the human to actually "take" them. The
computer can compare the scripted time
of each segment with the "take-up time",
and keep track of a show's progress. Such
a course integrates the newsroom com-
puter into news production to about the
same extent as it is in news writing. The
humans get to do the creative end of pro-
duction; the frantic "busy work" goes to
the computers.

There are probably advantages in not
relinquishing too much control to the com-
puter. In a news program, the technical
director not only presets all the necessary
effects, but also has the responsibility not
to take them if something goes wrong.
Many a director has been spared an em-
barrassing mistake by the TD's ability to
size up a situation and change plans in-
stantly and creatively. Such expertise is
developed only after years of experience.

Some manufacturers envision a new tool
for the technical director. It would be a
universal control box that operates each
of the interfaced devices. It may well con-
sist of a touch screen with bright softkeys.
The status of each device probably would
be displayed, as would some indication of
what is preset on each. Appropriate "go"
or "next" buttons would be used to acti-
vate each device at the appropriate ins-
tant. Perhaps such a system could even be
programmed to perform, unaided, certain
program segments that vary little from
night to night, such as show opens, closes
and standard breaks. "Panic routines,"
preset courses of action that buy time
when things go wrong, also might be
programmable.

Fulfillment of second generation
Second -generation newsroom systems

must overcome communication barriers
among different pieces of equipment.
Although it seems an easy matter to have
the computer issue the instructions instead
of humans, in reality it is extremely dif-
ficult. Many character generators, for in-
stance, have the ability to receive exter-
nal instructions, but few send any type of
acknowledgment signal back up the line.
A human must oversee the process be-
cause if the CG were to fail, the newsroom
computer probably would never know it.

It is similar with the control systems for
most broadcast equipment today. A
human must determine whether an in-
struction was actually executed. Protocols
may exist to overcome these communica-
tion problems, but they require wider
implementation.

Advertisement
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News
Continued from page 4

an experimental AM radio station in Belts-
ville, MD. The move is part of the NAB's
ongoing efforts to improve AM radio.

The facility, which will operate on the
1,660kHz frequency and use power up to
5kW, will be designed to confirm whether
new theoretical antenna designs will be
able to achieve separate control over
skywave and groundwave signals.

The NAB is planning to operate the fa-
cility for approximately two years. If the
designs prove effective, the NAB plans to
urge that these techniques be adopted by
broadcasters, and incorporated in appro-
priate sections of the FCC rules.

NAB opposes changes
in TV DA technical
criteria

The National Association of Broad-
casters has told the Federal Communica-
tions Commission that it "strongly op-
poses" any change in the agency's TV di-
rectional antenna technical criteria. How-
ever, the NAB said it supports the com-
mission's proposal to eliminate other tech-
nical standards that the association agrees
have outlived their usefulness.

In its filing, the NAB said that the use
of highly directional antennas at UHF and
VHF can cause additional TV interference
to occur, usually in the form of ghosting.
The association contends that the elimina-
tion of all directional criteria from the
rules, as the commission proposes, runs
counter to the development of efficient
spectrum usage.

The NAB said that aside from the diffi-
culty of predicting and measuring direc-
tional TV signal strengths, a highly direc-
tional TV antenna may be unstable and/or
change performance over time. "We be-
lieve the commission's current limitations
are reasonable and serve to 1) assure max-
imum service to the public and, 2) mini-
mize the likelihood of TV interference:'

Group formed to
support ATSC/SMPTE
HDTV standard

A number of manufacturers of produc-
tion equipment for high -definition TV
(HDTV) program production have formed
an organization to support the application
of the ATSC/SMFTE 1125/60 HDTV pro-
duction standard in the United States.
William G. Connolly heads the technical
efforts of the HDTV 1125/60 Group.

The primary purpose of the HDTV
1125/60 group is to enhance U.S. program
production opportunities by actively sup-
porting the 1125/60 production standard
for HDTV studio origination and program
exchange. It aims to provide an industry
forum for close dialogue between U.S. TV
producers, HDTV systems users and man-

ufacturers who can guide the development
of production equipment using the
ATSC/SMPTE HDTV production standard.

One of the activities of the HDTV
1125/60 group will be to provide accurate
information on the ATSC/SMPTE HDTV
production standard to all interested
manufacturers, as well as to the technical
and non -technical groups currently study-
ing advanced TV systems.

Among the charter members of the
group, the manufacturers who currently
offer or intend to offer production equip-
ment using the ATSC/SMPTE 1125/60
HDTV production standard are: Chyron,
Cinema Products, Compression Labs, Dyn-
air Electronics, Dynatech Broadcast
Group, Grass Valley Group, Hitachi Amer-
ica, Ikegami Electronics, Magni Systems,
NEC America, Panasonic, Panavision,
Quantel, Rank Cintel, Sony Corporation of
America, Symbolics Graphics, Toshiba
America, Ultimatte and U.S. JVC.

By John Blau,
European correspondent

Murdoch -Sugar plan
for more channels may
start standards war

Plans have been made to bring four
more TV channels to Europeans begin-
ning in February. But the price of those
plans may be a standards war in the
making.

Sky Channel, the satellite arm of Robert
Murdoch's multimedia corporation, se-
cured space for the channels on the Astra
medium -power satellite, which is to be
launched in November. Satellite dishes
capable of receiving the Sky TV channels
will be produced by the U.K.-based Am-
strad consumer electronics company. The
dishes will be 60cm in diameter.

To keep costs down, Sky TV has chosen
to transmit in PAL, the present European
broadcasting standard. Although three of
the four channels will be available
throughout Europe, Sky TV and Amstrad
plan to concentrate on the U.K. market.

The venture between Murdoch and Alan
Sugar, president of Amstrad, may launch
a war over technical broadcasting stan-
dards. The Murdoch -Sugar alliance is be-
ing viewed as a pre-emptive strike on the
British satellite TV market to block Mur-
doch's main competitors, British Satellite
Broadcasting (BSB) and British Telecom.
Sky TV will not only transmit its programs
in PAL instead of D -MAC, which was chos-
en by its competitors, but also will start
broadcasting before the others.

According to industry experts, there are
two non -technical problems with D -MAC.
First, the microchips needed to decode
signals sent in D -MAC and convert them
to the present PAL standard will not be
available in large quantities until next

\ \I ,A Barium^I II- F1V
ANTENNAS, INC.

For

Excellence
In Antennas

A complete
line of TV and
FM Broadcast
Antennas

Modern 7,000
ft. test range
facilities

Innovative
Engineering
Careful con-
struction

Two Year
Warranty on
Product and
Workmanship

With over 1500
delivered, we've
helped more
stations
penetrate their
market.

I

FCC Directionals
Pattern Studies

Multi -Station Arrays
Full Scale Measurement

JAMMU) ANTENNAS, Inc.
6939 Power Inn Road

Sacramento, CA 95828
(916) 383-1177 TELEX 377321
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Good Reasons To Call RTS

When You Need A High -Performance

Amplifier System.

Our Series 2500 Amplifier System affords a broad range of amplifiers
with top -rated specifications that sound great! For example, distribution
amplifiers, line drivers, buffer amps, VCA circuits, and microphone preamps.
Special products include a mix -minus matrix, summing switcher, multiple
relays, and more.

We think you'll agree with our sound reasoning. Please call or write
for detailed literature.

PROFESSIONAL INTERCOMMUNICATIONS  PROFESSIONAL AUDIO PRODUCTS RTS SYSTEMS
NCORPORTED

1100 West Chestnut Street  Burbank, California 91506  Telephone 818 840 7119  Telex 194855  Telefax 818 842 4921

year. Second, the cost of adding such a
decoder to satellite receiving equipment
is expected to double the price to the
consumer.

In a related story, the German -based In-
ternetall semiconductor company has won
an order from BSB to design and produce
four million chips for DBS receivers. Great
Britain plans to launch a direct broadcast
satellite next year.

Unlike the Germans and the French,
who opted for the D2 -MAC transmission
standard, the British have chosen D -MAC
for their three TV channels. The chip com-
ponents will consist of two ICs. The first
will decode D -MAC signals; the second will
decode signals for future DBS programs.

Sony, Panasonic cling
to hopes for HDTV in
Europe

Sony Europe is making a strong push for
HDTV on the continent. In cooperation
with the Japanese TV network NHK, the
company has helped developed a
1,125 -line, 60Hz system, which both par-
ties would like to see become the inter-
national industry standard.

Dr. Takashi Fujio, director of TV research
at National/Panasonic in Japan, recently
commented that he has little "elbow
room" to negotiate any sort of com-
promise on HDTV. Most European broad-
casters and equipment suppliers have
shown little interest in converting to
Japan's proposed 1,125 -line, 60Hz industry
standard.

Intelsat V in orbit
Intelsat V is Europe's latest telecom-

munications satellite to go into operation.
It was launched aboard the Ariane 2 rock-
et and put into its geostationary orbit on
May 17. Intelsat V is intended primarily
for European telecommunications, but
several public TV stations plan to use it
for internal studio -to -studio programming.

Business is good
despite lost mission

The German Association of Satellite
Receiving Equipment expects a brisk busi-
ness for parabolic dishes despite the failed
launch of TV -SAT 1. The association cites
smaller -dish antennas and lower costs as
the reasons. Suppliers are offering 90cm-
wide-dish antennas for Eutelsat TV
transmissions.

I :I:)))))
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BEE ON THE LEADING EDGE
OF BROADCASTING TECHNOLOGY!

Inter B E '88
International Broadcast Equipment Exhibition

November 16-18, 1988
Convention Center Tokyo, Sunshine City, Tokyo, Japan

Over the last 20 years, Inter BEE has grown into the largest,
most advanced exhibition of broadcasting -related equipment in Asia.

Inter BEE '88 will carry on the tradition, showing leading -edge technology.
Last year's show attracted more than 22,000 visitors from around the world

to see the latest developments in high definition television
and video technologies, CCD cameras of studio quality,

and the fast-growing direct broadcast satellite field.
This year, Inter BEE '88 will once again present the newest in video, audio,

and new media technology.
Make it your business to attend Inter BEE '88.

orik,
Japan Electronics Show Association

/u Tokyo Chamber of Commerce and Industry Bldg., 3-2-2, Marunouchi, Chiyoda-ku, Tokyo 100 Japan
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INewproductsI
Multiline frequency extenders
Comrex has introduced the following

frequency extenders:
 A generation of multiline frequency ex-
tenders provides 10kHz audio on three
standard telephone lines. Encoders are
available rack -mounted or in portable
housing. All line -management functions
are fully automatic.
 The PLXmicro pack is a compact fre-
quency extender for use with a cellular tel-
ephones. It is a full -duplex unit with a
monitor decoder and hybrid. The unit is
battery -operated and contains both micro-
phone and tape inputs along with AGC
and optional ac power supply.

PLX micro packs
Circle (351) on Reply Card

Software update
Environmental Satellite Data has intro-

duced T-ue View Dimensional Weather, a

software update to existing ESD front-end
weather work stations and weather graph-
ics systems. It adds the capability to create
true, 3-D images of high -resolution weath-
er satellite and radar imagery. With the
update, a TV weathercaster can create an
airplane projection base map centered on
any city in the United States. The software
then will remap the clouds or radar into
a user -defined, 3-D display to accurately
match the custom base map. Images can
be created for a static display or for time-
lapse looping to show the vertical develop-
ment of weather over a period of time.
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Computer systems, software
IBM has introduced the Application

System/400 computer system, which con-
trols six AS/400 models. The computer
features double the performance of the
System/38 and five times that of the Sys-
tem/36. With its advanced function and
programming flexibility, more than 20 pro-
gramming, database or user -query lan-
guages are available. The computer arrives
with its own classroom and repair capabili-
ty, in the form of on-line education and
24 -hour on-line electronic service and sup-
port features. Additional benefits of the

Stereo echo, to be exact. There's also
stereo chorus and flanging Pitch change. Four
kinds of reverb. Plus reverb and gate.

Thirteen different kinds of effects in all.
In our new SPX90II, an encore performance
of the most successful digital processor in
audio history.

And now we've expanded the delay
times. And expanded the possibilities.

System/400 include an integrated state-of-
the-art system, large application library,
improved ease of use, reliability, connec-
tivity with other IBM systems, fast process-
ing, and investment protection for Sys-
tem/36 and System/38 owners.

The model BIO AS/400 system

Following is a list of specialized software
suppliers:
 Columbine Systems, Golden, CO, mar-
kets several different software packages,
including those that automate traffic, film
and music inventory management, sched-
uling and sales, and billing and account-
ing functions.
 Enterprise Systems Group, Colorado
Springs, CO, offers the Broadcast Manage -

There are 30 preset variations, each
with up to nine separate controls. So you can
get precisely the sounds you want.

But that's just the beginning Because
there's also mom for 60 more custom varia-
tions, your own "signature" sounds that you
can create and store in memory.

The SPX90II lets you label each custom
effect with its own title. And you can instantly
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ment System, which automates audience
research, sales proposal preparation, traf-
fic/operations and film inventory. It also
has billing and accounting applications.
 Jefferson Pilot Data Systems, Charlotte,
NC, markets systems for broadcast man-
agement that feature sales management
reports. They also handle billing, sales and
traffic functions, accounts receivable and
general accounting applications.
 Management Solutions, Springvale, MN,
has a software package called Radio Sta-
tion Management that offers traffic and
billing functions, performs sales and spot
load projections to inform management of
daily sales status, and provides exact time
affidavits for billing.

Two companies have developed soft-
ware packages for Cable TV systems
operators:
 Creative Management Systems, Toms
River, NJ, features a software package
called the System 1.
 Information Systems Development, Cor-
al Springs, FL, markets a software solution
called CableMaster.
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Equalizer and pre -amp
API Audio Products has introduced the

following products:
 The API 5502 equalizer is a 19 -inch rack -
mount device, and is an all -discrete unit
(no ICs) that has the same circuit design
as the original API 550A modular equal-
izer. The equalizer has four frequency
bands and 14 frequency points, including
20Hz and 20kHz. The unit has all gold
switches, four API 2520 op -amps and 36
discrete transistors. It is self -powered, us-
ing a toroidal power transformer. Many
functions are selectable with special jump-
er plugs, including the polarity of the
in/out XLR jacks, the overall gain of the
EQ in 3dB steps, and a high-/low-bandpass
filter selector that can be bypassed
completely.
 The 3124/3124M microphone pre-am-
plifier/mixer mounts in one 19 -inch rack
space. It comes in a 4- or 2 -channel ver-
sion and features XLR mic inputs that are
internally selectable for 1500 or 6000, and
a front -panel 1/4 -inch Hi -Z input at mic
level. It has a 20dB pad for the micro-
phone input; a mic/line switch; an LED
bar -graph display with -12, -6, 0, +8 and
16; and a microphone pre -amp gain con-
trol. The output sections consist of an XLR
balanced output that clips at +28dB and
a 1/4 -inch -balanced output that clips at

+22dB. The 3124M has all the features of
the 3124 plus a stereo bus, an auxiliary
bus, a mix level control, panning and an
auxiliary send with a stereo return.
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CanareCanare Cable has introduced flush
mount 75f1 BNC receptacles. Features in-
clude low VSWR characteristics (less than

lir Mit 111P

call up an effect with either our MFC1MIDI
foot controller, remote controller or just a
standard footswitch (all optional).

But even if you don't need custom tai-
lored sounds, the factory preset effects give
you maximum signal processing in minimum
rac,c space.

So whether you're a musician, prodicer
or audio engineer, visit your nearest Yamaha

Professional Audio Products dealer to see and
hear the new SPX90II.

It'll have some terrific effects on you.
Yamaha Music Corporation, Professional
Audio Division, P.O. Box 6600, Buena Park,
CA 90622. In Canada, Yamaha Canada Music
Ltd., 135 Milner Avenue, Scarborough,
Onta-io M1S 3R1.

rho in here.
)YAMAHA

Erg,ineering Imagination'
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Smart Chargers
Designed to protect
batteries from harmful
overcharging.

Sophisticated negative
slope charging system...can't
overcharge.

Low trickle charge
fully charged without
overcharging.
-Batteries charged
-Select one, three or
model.

44141114061 Alexander.

4---i' Batteries
By Alexander Manufactunng

Phone: 1-800-247-1821 or
P.O. Box 1508, Mason City,

.

-voltage -

keeps battery

simultaneously.
six unit

515-423-8955
IA 50401
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while

lasts through

warranty

harmed by

six unit

515-423-8955
IA 50401

Tri-AnalyzersTm
Analyze batteries
extending life.

-Make sure battery
an important shoot.
-Check batteries for
purposes.
-Condition batteries
overcharging or improper
discharging.
-Select one, three or
model.

f1.- Alexander.,..4.4).4

4-4) Batteries
By Alexander Manufacturing

Phone: 1-800-247-1821 or
P.O. Box 1508, Mason City,
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1.1) up to 2GHz; correct impedance match-
ing when 750 coax cable is used; com-
patibility with all other BNC connectors;
and precision manufacturing to exact
tolerances.
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Computer -assisted
programming system

Concept Productions has introduced the
following products:
 The CAPS I is a computer -assisted pro-
gramming system that features R-DAT,
digital audiotape decks. The unit allows
control of up to 12 DAT decks and full ran-
dom access of all audio selections, music,
spots and PSAs. The system may be used
for automated, live or satellite
programming.
 The CAPS II is a computer -assisted pro-
gramming system that features R-DAT,
digital audio tape decks. It provides 120
hours of fully random accessible storage.
There is up to five days of walk away, plus
interface to traffic systems for auto
loading. The system may be used for
automated, live or satellite programming.
 Radio formats for automated or live -
assist radio stations are available on stan-
dard analog or digital audiotape. Formats
include adult contemporary, CHR, AOR,
country and contemporary MOR.
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Portable oscilloscope

Createc Signal Computer has introduced
the SCOUT SC -02 portable oscilloscope. It
features an analog -to -digital, digital -to -
analog measurement system. It uses zener
and quartz references and feedback from

shapingrt
of

sound.
SONEX is a high-performance
acoustical foam that upgrades your
studio inexpensively. Ideal for a

temporary isolation booth, it can
also eliminate slap echo and harsh
resonances in the main room or
silence noisy tape equipment in
the control booth.
Write for our
color brochure
today.

Alpha
Audio
2049 West Broad Street
Richmond. Virginia 23220 USA
(804) 358-3852
FAX: (804) 358-9496
Telex: 469037 (ALPHAAUD CI)

Acoustic Products for the Audio Industry
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MrCJCJI-MIM
JUNIOR CADDY
Dispenses multiple 5" to 18"
diameter rolls of wire or cable
easily. Economy size, easy
knock down for travel or
storage. '1899°899°E,Iti,sively front:

PORTLAND
CABLE WORKS
CA: 818-500-0137
NA: 800-621-5640

AT TONE -778563
Dealerinyuirie. u elconie.
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VIDEO SUPPLIES
CABLES  CONNECTORS  CANARE  BELDEN  SWITOCRAFT  OA Y  TIES 
BATTERIES  NEuTRIK  60 INTERFACE BOXES  TAPE 500 NEP TAPE LABELS  GAFFERS

TAPE  CASES  PATCH BAYS  LIGHTS  ACOUSTIC FOAM
 FORMS  MICROPliONES  SONE%  STANDS  MOUNTS

 WIND SCREENS  ZEPPELINS  FIBRE OPTICS  RACKS
 DUCT  REELS  TESTERS  FILTERS  CHEMICALS  TOOLS

 ONAIR LIGHTS  OEGAUSSERS  INTERFACE DEVICES
 HEADPHONES  CLIPS -SWITCHES  CAM & S.VHS CABLE

MARKERTEK VIDEO SUPPLY
145 Ulster Ave SausjeKies NY 12477 U S A

Tat 1-800-522-2025
In NY: 914-246-3036
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Grow
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Join &
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AES
For Information

Call: 212-661-8528
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the microcomputer through a precision
12 -bit DAC. Benchtop features include
2 -channel, 20MHz digital oscilloscope;
transient recorder with 46 data memories;
10 complete setup memories; dual time -
base viewing; high contrast, supertwist
LCD display; 1MHz true rms multimeter;
compensated dc measurement; automatic
frequency measurement to 7MHz; and
computing functions on all input and
stored waveforms. All measurement sys-
tems are self -tested and self -calibrated.
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Prefabricated voiceover booths
Acoustic Systems has introduced a line

of prefabricated voiceover booths, desig-
nated as BB models. The models are avail-
able in 10 sizes, with a standard inside
height of seven feet. They are constructed
with 4 -inch -thick panels that have an STC
rating of 45. The booths are designed to
be disassembled and re -assembled with no
loss of acoustical integrity. A standard fea-
ture is an acoustical floor that is carpeted
and mounted on vibration isolation rails
to eliminate acoustical coupling to the ex-
isting foundation. Additional features in-
clude prewired duplex outlets, silenced
ventilation system, prewired incandescent
lighting, a recessed conduit run for cable
management, splatter -coat platinum
enamel paint finish and glazed windows
in both the wall and the door.
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SCPC demodulator
AVCOM has introduced the following

products:
 The SCPC-3000E, a fully agile single -
channel -per -carrier demodulator. It fea-
tures a high-performance synthesized
50MHz-90MHz tuning module. Frequen-
cies are tunable in 800 steps of 50kHz

IMPROVE YOUR FM SIGNAL
Last year, the F.C.C. created new rules which provide a practical
means for many FM Broadcasters to dramatically improve their
signals.
Now, OMEGA INTERNATIONAL has developed a system which
allows you to take full advantage of these new rules. If your FM station
suffers from multi -path, terrain shielding or other coverage problems
within your licensed contours, we can help.
OMEGA INTERNATIONAL's unique solution is a proprietary FM
Synchronous Repeater system. It's new, it's flexible, it's sensible, and
it works.
We don't have to tell you that improving your coverage will probably
bring new listeners and new sponsors. But, we should tell you that
OMEGA's complete solutions probably cost less than you think. Let's
talk about it. Call or write for all the details.

Call the Original . . . Call the Leader in Systems Engineering.

OMEGA INTERNATIONAL
2691 Richter, Suite 116
Irvine, CA 92714 USA

(714) 553-0564 Telex: 678641 CORP HQ
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The TOTAL SOLUTION to
Automated Audio Measurements

1.110,41..

Amber offers the full package for automated audio tests: high performance
GPIB ha.-dware and easy to use, comprehensive oftware. At home both in
the lab aid the production line, the Amber 5500 Audio Measurement System
and the PC -based AudioChecK software package gives you instant, complete
and accurate results. Simple menu driven, selFrunning software lets yot_
easily define complex tests with outputs as simple as PASS/FAIL tickets to
comprehensive full color graphs and custom multi -page test reports.

State-of-tha-art measurements with balanced or unbalanced interface, dis-
tortion below 0.001%, noise below -120dBV qualifies the latest digital 37

analog systems in broadcast, telecommunications and consumer audio
applications.

Find out how easy audio testing can be. Call us -.oday.
Amber Beam Design Inc.
3391 Griffith Street

amberk Laurent, QC, Canada HLT 1W5
-elephone (514) 735
JS Toll Free 800 361 3697
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Otari's compact
EC -201 SMPTE/EBU time -
code reader is a natural for
field or studio operation, and
it costs only $495. It offers
1/20 to 60X playspeed read-
ing, 40 hour continuous use
on battery power, and re-
shaping circuitry on the loop
output.

This advanced reader
features a full hexidecimal
user bits display (with a hold -
button for edit logging); a
-10 to +10 dBV input range;
balanced XLR inputs/out-
puts, and includes an AC
adapter, belt clip and batter-
ies. It measures 1.5" x 4.2" x
5" and weighs 18 oz.

Contact Otari at (415)
341-5900 for your nearest
dealer. From Otari: Technol-
ogy You Can Trust. Otari
Corporation, 378 Vintage
Park Drive, Foster City,
CA 94404.

002211

TIME OUT.

Circle (83) on Reply Card

each. Standard expansions are 3:1 and 2:1,
with other format expansion formats avail-
able. De -emphasis is switchable between
Ohs, 250, 50µs and 75µs. Selectable low-
pass 15kHz, 7.5kHz and 5kHz audio falters
also are standard.
 The PSA-37D portable spectrum analyz-
er features frequency coverage from less
than 10MHz to more than 1,750MHz, and
from 3.7GHz to 4.2GHz in five bands. Fre-
quency readout is shown in megahertz on
a 4 -digit LCD front -panel display. The unit
has a built-in dc block with +18Vdc. Se-
lectable vertical sensitivity of either 2dB
or 10dB/div is standard.

Circle (358) on Reply Card

Broadcast monitor
Banco Industries has introduced the CM

22 9 -inch, high -resolution, portable profes-
sional color monitor. It uses automatic
kinescope biasing (AKB) and is available
with a high -resolution dot mask in -line
gun CRT. Preset front -panel controls set
hue, brightness, chroma and contrast. The
unit has inputs for two composite video
signals and one RGBS signal.

Circle (359) on Reply Card

Tunable notch filters
and low-pass filter line

Eagle has announced a series of tunable
notch filters that feature coverage from
9.5MHz to 850MHz in six ranges. Each fil-

If your cable is doing
this to your video...

r-
WAINimr-

Join the rest of the industry!
Restore it with a VPDA-2, the
portable/rack-mounted video/pulse
distribution amplifier. It equalizes
up to 2,500 feet without adding any
distortion.

1111

You'll see how easy it is to make
your video look like this again!

Call Multidyne now at: (800) 535-3050 or
(516) 6281495

Multidyne Electronics Inc.
P.O. Box 528
Locust Valley. N.Y. 11560
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HI -HI ROLLERS

PACE 13

MATTHEWS CATALOG
CALL OR WRITE

2405 Empire Avenue
Burbank, California 91504

(818) 843-6715

"THE REEL THING"
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ter covers one range. The notch depth is
25dB minimum with some models having
as high as 35dB. Insertion loss is 5_0.5dB
up to 1GHz. A multiturn tuning element
allows notch -frequency tuning. At TV fre-
quencies, the notch is wide enough to sup-
press a modulated TV signal. Power rating
is 50W outside the notch disturbance
width and lOW at the center of the notch.

Circle (360) on Reply Card

Handle cable hanger
Canford Audio has introduced a handle

cable hanger. It is easier and cleaner to
use than gaffer tape, and it comes in four
colors and two sizes. The small size ac-
cepts bundles up to 45mm, and the large
size accepts bundles up to 130mm.

Circle (361) on Reply Card

Automated audio mixer

The Grass Valley Group has developed
the AMX-170S automated audio mixer. Up
to eight VCA (voltage -controlled amplifier)
inputs can be routed simultaneously to any
of four program channels permitting full
use of the new generation of videotape re-
corders with 4 -channel audio record and
playback. The mixer features 4 -band
equalization and level trim for each of the
eight mixing inputs. Control of the EQ,
trim and filters may be delegated to any
of the mixing inputs. The trim control ad-
justs incoming levels through adjustments
or by presetting the input amplifiers. The
mixer's E-MEM audio memory system per-
mits complete storage and recall of panel
settings including input levels, EQ and trim
values. Crosspoint selection, including in -

III-11.11MIMIIi-
Ku-Band Special Application
TWT Amplifier
Systems

GLOBAL SUPPORT
FOR GLOBAL
COMMUNICATIONS

IlII1 11114 -
Tested, Tried and proven by communications experts worldwide, MCL.. Ku -Band
Special Apprcation TWT Amplifier Systems meet-and exceed-industry
requirements for reliable performance under all conditions. Advanced technical
design and superior mechanical Layout allow MCL equipment to operate effectively
even in the most extreme cases: interference EMI-radiation/RFI-susceptibility),
electrical (pcwer source), mechanical stress, environmental (temperature/
humidity), general maintenance and transportable applications.
MCL offers a wide range of Ku -Band Special Application TWT Amplifier Systems
designed specifically for the transportable satellite communications (video, voice
and data) market. For those who require hub -mounting or portable equipment,
MCL has deliverable switch -mode power supplies and a new range of special
configurat on 1:1 redundant and VPC TWT Amplifiers utilizing these power
supplies. Output powers range up to 500 Watts for a phase combined unit.

MCL is the leading manufacturer of high-qualry, competitively priced amplifiers,
all of w -Lich are noted and proven for unsurpassed performance.

For technical specifications and
detailed information about MCL's

Ku -Band Special Application TWT
Amplifier Systems, call or write

MCL, and request your FREE copy
of MCL's New Brochure #6010.

MCL, INC.
501 S. Woodcreek Road
Bolingbrook, IL 60439
312-759-9500 TWX 910-683-1899

Manufacturers of TWT and Klystron Amplifiers for Satellite Communications.
24 -Hour Sales and Technical Support for Immediate Service Worldwide.
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CG4722 CHARACTER GENERATOR
 Mu., Facilitic.  Faq and Simple Opi.ration  1,0%.4.1. (:o,4

GET THE DETAILS FROM PESA 'NOW!
Pesa America Inc., 6073 N.W. 167 Street,......1pEsA Suite C-4, Miami, Florida 33015
Telephone (305) 556-9638 Telex 6712435 Fax (305) 556 5536
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For AM, FM, SCA
and TV modulation monitors.

WHEN ACCURACY COUNTS... COUNT ON...
Call (215) 687-5550 or write for more
information on Belar AM, FM, Stereo,
SCA and TV monitors. BELAR

ELECTRONIC LAORATORV.
LANCASTER AVE AT DORSET. DEVON. PA 19333
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FREE 44pg Catalog & 80 Audio' ViUdeo Applic.,pw 250 PODCTS
PRONG, ARC.
TRANS. RCN.SteenBS,,,151,E0

BORES

2-in to-DourtA udto
ee., 2. -Audio

'.." AL1.!:

Video A ALARA Diet Amp. 41. 0 -on 1 -out ..,%t7
GB -Sync Dist Ample Routine Switchers

0 OPAMP LABS INC (213) 934-3560-
1033 N Sycamore An LOS ANGELES CA, 90038
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PRECISION MAGNETIC
TEST TAPES

TU
Standard Tape Laboratory, Inc.

26120 Eden Landing Road #5, Hayward, CA94545
(415) 786-3546

Circle (90) on Reply Card

put sources and output routing, as well as
transitions sequences may be controlled
by the mixer or triggered by the edit con-
troller. Monitoring is complete with inde-
pendent amplified headphone output and
monitor outputs.

Circle (362) on Reply Card

Frequency -agile subcarrier
transmitter

/SS Engineering has announced the
model FAST1 frequency -agile subcarrier
transmitter. It can place an FSK data sub -
carrier on any frequency from 50kHz to
8MHz in 100Hz steps. Any deviation can
be selected from 1kHz to 99.9kHz in
100Hz steps, and any data rate from lb/s
to I9.2kb/s. All frequency generation is
through the use of a numerically con-
trolled oscillator, eliminating phase noise
and frequency drift. The unit can be used
alone, combined with many units or
summed with a video signal.

Circle (363) on Reply Card

Standby power source

Sola has introduced a standby power
source (SPS) that provides off-line battery/
inverter backup power for protection
against power failures. This 1,800VA, port-
able, plug-in SPS unit provides protection
by switching from line power to battery/
inverter power within a half -cycle when
line voltage drops below -15% of nomi-
nal. At that threshold, the load is trans-
ferred to the inverter within 4ms to 10ms.
When ac voltage returns to within 10% of
nominal, retransfer time occurs within
2ms to 4ms. When the ac line is present,
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the unit guards against transients and pro-
vides protection from electrical noise in
frequency ranges of 10kHz and above.

Noise attenuation is rated at 40dB min-
imum at 100kHz. When supplying bat-
tery/inverter power, the SPS provides
clean sine -wave output with voltage reg-
ulated to ±3% of nominal and total har-
monic distortion limited to less than 5%.

The unit's design also incorporates fuse -
protected input circuitry to prevent dam-
age to the unit in case of a short-circuit
or extreme overload conditions. An audi-
ble alarm sounds to signal line failure, and
repeats approximately every 20s. The SPS
operates on 120V, 60Hz input and plugs
into any standard ac electrical outlet. In-
cluded are a 6 -foot power cord with a
NEMA 20-P input plug and four NEMA
15-R output receptacles.

Circle (364) on Reply Card

Automatic voltage regulators
The Superior Electric Company has in-

troduced the WHR series Stabiline auto-
matic voltage regulators. They are high -
power units that correct the fluctuations
in input voltage that can cause computer
memory loss or damage to components
in sensitive electronic equipment. Typical
input correction models +7.5%, -15%
narrow range; +12.5%, -25% wide range.
Depending on the model, single- and
3 -phase types may have one control for
all phases or individual control for each
phase. An input circuit breaker is standard.
Features include 99% typical efficiency
and less than 0.25% added harmonic dis-
tortion. Because the units are insensitive
to the magnitude and power factor of the
load, they can be used even with loads
having high inrush currents. Ratings are
available from 2kVA to 1,680kVA.

Audioconi Intercom
Systems Are Simply...

Sophisticated.

From the simple two person intercom to the sophisticated 4 -channel
unit, Audiocom technology responds to your communication needs.
The balanced line design protects wiring from external interference
and, Audiocom interfaces with Clearcom, RTS and Telco. Simple color -
coded cabling takes the headache out of wiring for theaters,
auditoriums, industrial, broadcast, recording and a host of sporting
applications involving spotter -to -coach communications.

Audiocom's microprocessor circuitry adds the option of closed-circuit
communications capability for discreet communications between the
master station and any of up to 150 remote stations.

Telex has also developed a line of light, comfortable intercom headsets
to be used with Audiocom. Telex has once again taken sophisticated
technology and made it simple and comfortable to use. For more
detailed information, write to Telex Communications, Inc., 9600 Aldrich
Avenue South, Minneapolis, Minnesota 55420

TELEX.
Circle (365) on Reply Card
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Geta sharper
image...

The SVHS format behind the
Panasonic® Pro Series will change
the way you look at half -inch recording
systems. Because it delivers over 400 lines of

horizontal resolution. At an affordable cost. So you can
get a sharper image even as you sharpen your pencil.

In the field, the Panasonic Pro Series offers you a host
of benefits existing formats fall short on. Like two hours
of recording time on a single cassette with Hi-Fi audio
capability. In a highly portable package. To capture
more action and sound on fewer tapes. Which means
you'll have less to carry in the field and on your budget.
And the Pro Series easily interfaces with a variety of ex-
isting component or composite cameras and VCRs. So
you can easily integrate the Pro Series in your present
field operations.

For editing and post -production applications, the Pro
Series takes full advantage of the SVHS format as well.
With easy to use features and high performance ca-
pabilities. Such as digital framing servo circuitry to
provide highly stable edits. And time code input/output
facilities for frame accurate editing. The Pro Series edit-

ing VCR also features 7 -pin dub capability to maintain
component signal integrity throughout the system.

For studio production, Pro Series components are de-
signed with flexible operations in mind. With VCRs and
monitors outfitted for total systems application. And
cameras designed for use both in the field and in the
studio. To help minimize your investment without limit-
ing your capabilities.

For duplication, Pro Series monitors and VCRs
provide you with the convenience and versatility of half-
inch cassettes. And the performance of SVHS. When
duplicating, you can maintain excellent picture quality
thru component or composite signal transfer. And dub
Hi-Fi audio simultaneously with the video signal.
There's even a Pro Series cassette changer to help
increase the efficiency of your duplicating system.



even as you sharpen your pencil.

-1111._

Whether it be a small or large operation.
For video network applications, the Pro Series pro-

duces high quality images on both large projection
systems and small screen monitors. With features like
auto repeat playback for unsupervised presentations.
And the system is upwardly compatible with standard
VHS. So you can continue to use your existing library of
recordings without any type of conversion.

Pro Series VCRs also incorporate a number of fea-
tures designed for network automation. Such as video
sensor recording. So you can transmit video programs
to your network locations during off-peak hours. And
save on both transmission and personnel cost. You can
even interface Pro Series VCRs with computers for
interactive training programs.

So whether you're looking for high performance field

recording, post -production, studio, duplication or
networking systems. The Panasonic Pro Series can
sharpen your image while you sharpen your pencil.

For more information, call Panasonic Industrial
Company at 1-800-553-7222. Or contact your local
Panasonic Professional/Industrial Video dealer.

AM!
VHS

Panasonic
Professional Industrial Video
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Don't let
your next tower

be history
before its time.

Get Tower Specification from PiRod

Tower Specification Guide
Request your copy of Tower Spec-
ification and avoid the pitfalls of
tower purchase that have
plagued mankind since 1173 AD.
Published by PiRod, Inc., leaders
in broadcast and telecommunica-
tions tower engineering and
fabrication, Tower Specifi-
cation is packed with the
facts you need to make
valid comparisons between
tower types and options.

Maximize the return on
your tower investment
Developed for all specifiers of
self-supporting and guyed towers,
the information contained in
Tower Specification provides a checklist of tower
specification criteria critical to optimizing tower
value and the return on your tower investment.

Don't let your next tower be history before its
time. Let us send you a copy of Tower Specifica-
tion. Write or call us today!

Specifiers'
information for
all types of self-
supporting and
guyed towers

A MOD Inc.
P.O. Box 128
Plymouth, IN 46563-0128
219.936.4221

Console system
RAM Broadcast Systems has introduced

the series SX console system, compatible
with McCurdy Radio Industries' series S
modules. It is a motherboardless design for
flexibility. The console interfaces with any
peripheral equipment and has its own
matching studio turret system that is sim-
ple to hook up.

Circle (366) on Reply Card

Line -operated unit
Audio-Technica U.S. has developed the

AT8506. It is a 4 -channel, line -operated
unit that produces 48Vdc to microphones
that require phantom power, but are
operating in systems that lack this facili-
ty. The unit operates from 100Vac-120Vac,
50Hz-60Hz. A constant -voltage source is
maintained with no channel interaction.
Each channel can provide up to 14mA.
Other features include internally protected
regulator IC to prevent overheating or
damage, and locking XLR-type connectors
with silver-plated beryllium copper con-
tacts. The unit comes with a 6 -foot line
cord with grounded plug, power switch
and LED power indicator.

Circle (367) on Reply Card

Configuration wiring devices
Bryant Electric, a division of Westing-

house Electric, has introduced Studio -Tech,
a line of NEMA configuration wiring
devices. The devices are available in mask-
ing black to minimize visibility. Nylon
materials increase impact resistance and
heat deflection. Wire adapter sleeves have
been designed to accommodate non-
standard wire sizes. Also included in the

FROM COMMODORE TO CRAY." the A-5000

*Ns,

See Us
At IBC'

PROMPTER
DISPLAY
SYSTEM

from LiSTEC VIDEO
 Automatically provides

rirompting text from standard text tiles.

 Works with any host computer from Commodore to Cray
:Jrining standard word processing software.

 ,tores in RAM up to 9,600 lines of text: equivalent to
hours of reading time.

 ruovides proportional spacing and maintains word wrap.

 Pecognizes choice of 4 fonts and up to 8 background
olor commands.

 Prompting display can be controlled by host terminal
r remote control box.

 infinitely variable smooth scroll - no P.C. type "jitter".
 Aorks over telephone lines from Serial RS 232 ports

Nith regular modems.

lismc VIDEO CORP

30 Oser Ave., Hauppauge, New York 11788
Telephone (516) 273-3020

Telex 5106018234 Fax (516) 435-4544
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HIGH ENERGY CORP
CERAMIC RF CAPACITORS

CORNELL-DUBILIER
MICA RF CAPACITORS

FL JENNINGS
VACUUM CAPACITORS

VACUUM RELAYS

SURCOM ASSOCIATES, INC.
2215 Faraday Avenue, Suite A

Carlsbad, California 92008
TEL (619) 4384420
FAX (619) 4384759
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line are incandescent lampholders for ap-
plications that require that light source at
the focal point of the reflector. The devices
range from 15A, 125Vac through 30A,
277Vac.

Circle (368) on Reply Card

Frequency extension product
Gentner Electronics has introduced the

EFT -100 frequency extension product. The
unit's digital process, called frequency ex-
tension, improves telephone audio quali-
ty by extending the low -end frequency
response and reducing noise.

Circle (369) on Reply Card

In -line step attenuators
Kay Elemetrics has introduced a line of

step attenuators. They feature a 3W power
rating, as well as extended frequency
range of up to 3GHz.

-77-7-"r"1 CMIZEATZ

Circle (370) on Reply Card

Automatic satellite locator
Midwest Communications has intro-

duced the following products:
 The RC -8097B automatic satellite
locator. The "B" version of the unit com-
bines the function of automatic satellite
locator with those of an antenna controller
giving automatic pointing of the mobile
Ku -band antenna. The system uses Loran -
C navigation signals to determine the loca-
tion of the uplink truck. It also determines
the truck heading and attitude. The
operator selects the satellite to which ac-
cess is desired, and the system finds the
correct azimuth and elevation for the

THE ELECTRO-VOICE RE45N/D
HAND-HELD SHOTGUN MICROPHONE

You'll like what it picks up -
you'll love what it ignores!

Where there's news there's usually noise. But how do you get one
without the other? With an RE45N/D hand-held shotgun microphone by
Electro-Voice. The dynamic neodymium shotgun that gives you the advantages
of a condenser microphone-with none of the disadvantages.

Its N/DYMTM dynamic element-the first ever offered in a broadcast
microphone - gives you the high output (- 50 dB) of a condenser mic, but
without batteries or phantom power The N/DYMPA element works perfectly
in high -humidity situations where you couldn't even consider a condenser
microphone.

The RE45N/D puts you in complete charge of field sound conditions,
however adverse. Its Cardiline® design, smooth, off -axis response, and low -
frequency pattern control let you conduct interviews in noisy areas while
providing the extra "reach" you need to pick up distant sound sources.

The tougher the environment, the more you'll appreciate the RE45N/D.
Its slip-on windscreen and low -frequency rolloff switch help you eliminate
wind and handling noise. In icy weather you'll welcome its Warm -Grip'
handle. And stray electromagnetic and rf interference is virtually eliminated
by its balanced hum -buck coil. An added advantage is its ability to pick up
high sound pressure levels with minimal distortion - only 1% THD at 135 dB.

If you're a qualified buyer or specifier of professional broadcast
microphones you can take advantage of the EV loan -for -trial policy to try an
RE45N/D without obligation. One use will convince you that the RE45N/D
story is not mere noise, but news. And very good news, at that.

Ey. Elec trolebice®
a MARK IV company

BROADCAST/PRODUCTION MICROPHONES
Quality -made in the U.S.A. since 1927

600 Cecil Street  Buchanan, MI 4910'
(616) 695-6831

In Canada:
P.O. Box 520  Gananoque, Ont 1C7G2V1
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antenna.
 The DPS-270 time base corrector. It
operates with U-matic and S -VHS tape
machines. It has an S/N ratio of 58dI3,
luminance signal bandwidth of 5.5MHz,
and less than 2° differential phase and 2%
differential gain. The unit employs true
component processing and provides a
16 -line correction window. The unit is

remote controllable.
 The Video Scamp employs either a
Vertex 4.6 meter or 6.1 meter Ku -band
antenna and houses the uplink electronics
in the antenna's hub. When the power
amplifiers are placed adjacent to the
antenna's feed system, virtually no line
loss is incurred. The system is controlled
by a computer from a remote location.

BMS-
The Systems Approach to

owave Transmission.
smaller, lighter,
more versatile and
cost-effective

II
a 4

Ip

In the dynamic world of ENG, BMS versatility wi'l
get you there FIRST and keep you there LIVE with
the most reliable news gathering systems available.
Advanced technology and state-of-the-art designs
provide trouble free setup and operation.
 CENTRAL RECEIVE SITES: Our AZ/EL Autotrack/

Steerable Antenna Systems, microprocessor based
controls and frequency agile central receivers
provide solutions to meet the challenges of
news gathering in frequency congested areas.

 NEWS TRUCK SYSTEMS: High powered, mast
mounted transmitters, coupled with our 2 x 4
foot parabolic antennas mean reliable signals
from your news trucks.

 PORTABLE TRANSMITTER/RECEIVER
SYSTEMS: Frequency agile, self-contained
transmitters and receivers, with user friendly
controls and feedback characteristics at 2, 2.5,
7, 13, 18, and 40 GHz.

When it comes to microwave links, BMS
is on track and on line for peak perfor-
mance. For more information about
our ENG systems, call (619) 560-8601.

BMS Broadcast
Microwave
Services, Inc.

BMS, PO. Box 84630
San Diego, CA 92138-4630

The Video Scamp

Circle 1371) on Reply Card

Video isolation transformer
North Hills Electronics has introduced

the model NH -12847 video isolation
transformer. The unit provides 110dB
ground isolation at power -line frequencies
and 500Vrms isolation between input and
output and ground. Its bandwidth of 10Hz
to 5MHz makes it NTSC and PAL
compatible.

Circle (372) on Reply Card

Director's case

Circle (97) on Reply Card
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K and H Products has introduced the
Porta-Brace "Director's Case." It is a com-
pact Cordura briefcase. It features a large
inside pocket and an outside zippered
compartment. Outside slip pockets can ac-
commodate a clipboard, as well as smaller
items. A Cordura camera case attaches in-
side with Velcro, or can be used separate-
ly. There also are interior pockets, and a
strip of Velcro tape allows a calculator and
other small items to be arranged secure-
ly. The case is equipped with leather -
covered handles and lightweight shoulder
strap.

Circle (373) on Reply Card

Video production switcher
Prime Image has introduced the S -

Switch, true component video production
switcher. It accepts Y/C (S -VHS), Y/688 (U-
matic) and composite inputs; transcodes
between formats; and provides output in
any of these modes. The unit provides 16
video transition effects; it also provides six
video inputs and seven stereo audio -
follow -video inputs.

-.
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Tape recorder stand

Solid Support Industries has introduced
the TR-10, a tape recorder stand. It is
designed for standard 19 -inch rack -mount
tape recorder& It features a 20 -position top

piece, allowing for either edit or record
positions. The top piece is 14 rack spaces
high with an open back, to allow bigger
machines to fit within the confines of the
rack.

Circle (375) on Reply Card

Audio level meter

Solutec has introduced the SOL-20/20
audio level meter color keyed in video. It
offers stereo or mono switch selectable;
VU or PPM switch selectable; L+R or L-R
center bar indicator; vertical and horizon-
tal positioning; luminance and
chrominance level adjustments; and
alarms for audio loss and overload.

Circle (376) on Reply Card

Silence is Golden and
less work with telcom c4

for RADIO and TV.

The NR system
you just set and forget.

 A product of ANT
Telecommunications, Inc.

 No wasting time with
lirung up - not even for
tape exchanges.

 Up to 118dB dynamic range
the widest dynamic range
available in any noise
reduction system today.

 Over 15,000 channels
in use worldwide.

 No overshooting.

 No pre or post echo.

 Applications:
Cartridge machines
STL
RPU
Reel -to -reels
Cassettes

telcom c4
Silence by Design

 No breathing or pumping.

Distributed by:

RAM BROADCAST SYSTEMS INC.
346 W. Colfax Street, Palatine IL. 60067

New York (516) 832-8080 Chicago (312) 358-3330 Tennessee (615) 689-3030
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Video noise meter
Leader Instruments has introduced the

following products:
 The LSN-9044A video noise meter. It
performs fast and accurate signal-to-noise
measurements based on true RMS noise
metering. Measurements are based on
internally generated 50 IRE unit gray
signal that is applied to the unit or system

under test. Cameras also may be evaluated
by adjusting the iris opening for a 50% flat
field. A front -panel LED readout confirms
correct input levels to the metering
system. Measurements range from -27dB
to -65dB in three scales with 0.3dB +1%
of full-scale accuracy. Presettable GO/
NO-GO indicators speed high -volume
checks. High-pass and low-pass filters with

Digital Audio on Your
Television STL!

Vid

9
ocess-'

..- r.

NEW -VAMP II
2 channels of PCM digital audio over video, in a single 1 -rack unit package

VAMP II represents a significant breakthrough in the conversion to stereo audio
for television as well as other vital communications links. By providing PCM audio
coding or decoding in a rugged, single 1 -rack unit package, the need for complicated
and expensive systems is eliminated.

Audio/Video in . . . Audio/Video out . . . and, this is broadcast equipment,
designed and manufactured to network quality standards.

 Developed specifically for point-to-point video transmission paths such as STLs,
relays, EFP and ENG links, etc.

 Save on line costs and valuable spectrum space by using existing video paths
to carry program audio.

 An additional analog subcarrier may be added in the spectrum above the VAMP II
subcarrier for SAP, telemetry, voice or data transmission.

The VAMP process developed as a method of maximizing the use of spectrum
within a transmission medium by combining digitized information with a video signal.
There is no degradation of signal quality with the VAMP system.

GRAHAM-PATTEN SYSTEMS, INC.

IPnnsi clBeoCx A1.9 (6800' G)

r4a2s2s-6Va6161e2y,.ts0eCA 95945

(800) 547-2489
TWX 910-333-6065  FAX: 916-273-7458

selectable corner frequencies are pro-
vided, as well as switchable subcarrier
trap and weighting filter. An added feature
is a field -1 -field -2 selector to evaluate in-
dividual video -head channels in VCRs and
VTRs. Sag compensation is built in to
remove the effects of signal sag on the
noise measurements. Both NTSC and PAL
systems are accommodated.
 The model 200 combination 2 -channel
digital storage oscilloscope/digital
multimeter. The portable problem solver
line consists of the single -channel unit,
LCD -100 and a single -channel unit with a
printer, model 100P. Features include dual -
channel operation. The oscilloscope sec-
tion is equipped with 3MS/s maximum
sampling rate, and is auto -ranging. A
printer interface is standard. There is an
on -screen display of setting conditions,
which include sensitivity, time base, trig-
ger source and slope and display mode.
The memory can store three waveforms
per channel and is battery backed up to
provide long-term storage to all six
waveforms. The auto -ranging DMM has a
manual override as well as audible con-
tinuity and overload indicator. The DMM
section offers ac and dc measurement
functions, resistance and a low ohm mode.

Model 200 2 -channel DSO/DMM

 The model 2100R 100MHz CRT oscil-
loscope with cursors. It allows the user to
observe waveforms, setting conditions and
measured values on a single display. It
reduces setup time by displaying the sal-
ient setting conditions such as scale fac-
tor, input coupling, vertical mode, main
and delayed sweep time and triggering
controls. The on -screen cursors provide
the user direct reading of measured values
as well as make the unit user-friendly and
simple to operate. Two cursors provide
readout of voltage and time -difference fre-
quency, phase as well as voltage and time -

Circle (99) on Reply Card
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difference ratios. The unit offers 3 -channel
capability, alternate triggering for simul-
taneous display of two asynchronous sig-
nals, alternate time base and 6 -trace ca-
pability. The vertical input sensitivity of
the oscilloscope is 0.5mV, and a CH -1 out-
put is provided on the back panel so that
additional instruments can be connected.

Circle (377) on Reply Card

Portable recorder packs
Telepak has introduced the "Broadcast

VCR Paks." They are portable recorder
bags and are contoured to custom -fit the
various video recorder/player systems of
Sony, JVC, Panasonic and others. They are
constructed of lightweight materials and
have double -layered padding for protec-
tion on the inside and access to all con-
nectors and controls on the outside. All
pockets and clips have been designed to
hold batteries, cables and connectors
while keeping camera and microphone
cables organized. All straps and handles
are double -stitched and reinforced. They
are weather- and stain -resistant.

Circle (378) on Reply Card

Stereo audio monitor
Wohler Technologies has introduced a

self -powered stereo monitor speaker
system in a single -rack -space package. The
bi-amp design uses four 10W power amps
to drive three speakers, with each chan-
nel's bass region combined into a center
channel. Response extends below 100Hz
and above 10kHz. Only three connections
are needed: ac power and the two audio
feeds.

Circle (379) on Reply Card

Audiocassettes
Ampex has introduced the 672 in-

dustrial audiocassette. It features an im-

proved tape formulation. The tape also
features a pad design that provides
azimuth tracking for high -end response.
A color -coded leader tape is included on
bulk product.

Circle (380) on Reply Card

Scan converter
Folsom Research has announced the

MONARCH CGC (color graphics con-
verter). It allows the user to convert in-
terlaced or non -interlaced graphics to
NTSC format. The converter features real-
time capablity. The unit is compatible
with all graphics imaging systems up to
72kHz scan frequency. The unit features
RS -170A as an output, as well as the scan -
converted NTSC. The signal is gen-

Every input on the Studer Revox C279 mixer is a stereo
input.. . and a mono input.

Line level stereo, balanced mono and balanced microphone, each
with a separate input position. Mix them or match them with all six
channels of the C279.

Built to strict Studer Revox standards, the C279 makes no compromises
in durability or sonic performance. No "small mixer" short cuts here.

If you're looking for a compact mixer built like the big boards, the
compact C279 mixer is tough to match.

Details available from your Studer Revox Professional Products Dealer,
or contact Studer Revox America, Inc., 1425 Elm Hill Pike, Nashville,
TN 37210. (615) 254-5651.

_ REVOX
Circle (100) on Reply Card
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lockable. Loop -through circuitry is stan-
dard. The conversion is based on a line
interpolation technique.

Circle (381) on Reply Card

Audio -follows -video interface
Amek has introduced the ESM32 edit

suite control interface. It enables audio

Buying the
right case:

a crash
course.

1. Plan for the worst. We're
talking real -life baggage handlers here. So take
Murphy's Law, multiply by 2, and add a fudge factor.

2. Get an expert evaluation. ANVIL's ATA cases meet
or surpass all the shock and vibration criteria in
the Air Transport Association's Specification 300,
Category 1-the industry's toughest standard for
reusable shipping containers.

3. Invest in durable quality.
With all you've got invested
in your equipment already,
isn't it worth the slight
additional cost of a
genuine ANVIL case, just
for the peace of mind?

4. Insist on ease and
simplicity. We have
thousands of case designs
you can order by your
equipment's model
number. And if we don't
already have what you
need, we'll make it for you.

levels on the BCII to be assigned as cross -
points from the host editor. Transitions be-
tween one crosspoint and another can be
either instant or gradual. The EDL allows
the start time, end time and duration to
be preselected, and then implemented by
the BCII console under audio -follows -

video control. Communications between
the controlling video editor and BCII con -

ANVIL
ASES

Unit of ZIEPOIHIALUBURTION

800 / 423-4279

CA. 800 / 242-4466
818 / 575-8614

4128 Temple City Boulevard, Rosemead, CA 91770

©1988, ANVIL Cases

sole is via ESAM II. In addition, BCII mix-
ers can be interfaced with Grass Valley and
For -A video systems using a prepro-
grammed version of the interface unit.

Circle (382) on Reply Card

Font enhancements and
interface option

Abekas Video Systems has introduced
the following products:
 Two enhancements to the font attributes
of the A72 digital character generator in-
clude Soft Characters and Soft Shadows.
Additional features of the character gen-
erator include instant sizing and font crea-
tion; full -color RGB scan -in; character ani-
mation; variable roll and crawl speeds; un-
limited fonts and color on-line; and single -
or dual -channel configurations.
 With the Touch -Up option for the A60
digital disk recorder, a Quantel Paint Box
operator can record video onto the A60
in real time, then randomly access it with
the Paint Box a field or a frame at a time.
Touch -Up also provides complete VTR
control for quick transference of video be-
tween the A60 and a VTR.

- 1=11

Mamonstasomnamaimumanammumarramesemataussuasmatataratj

A72 digital character generator

Circle (383) on Reply Card

Automatic gain control module
Wegener Communications has intro-

duced the model 1694-02 automatic gain
control (AGC) module. The unit features
6000 balanced audio interface, low-level
gating and selectable time constants. The
automatic gain control module is a single
printed circuit board that can be con-
figured for stereo or dual mono operation.
Up to 16 monaural channels can be in-
stalled in one standard model 1601
mainframe.

Circle (384) on Reply Card

Custom wood consoles
Winsted has introduced custom finishes

with wood trim for production, editing or
duplicating consoles. The heavy -gauge
steel -frame consoles are available with
special side panels in decorator colors and
solid wood trim in a choice of light oak,
dark oak or walnut.

Circle (385) on Reply Card
Circle (101) on Reply Card
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IS MUSIC
TO OUR

EARS

AN

© Eastman Kodak Company, 1988

Any way you look at it, this was no easy assignment for National
Video Center Recording Studios: two nights of Carly Simon in
concert had to be edited down to a one -hour HBO special. The
schedule was tight; there was no room for error. That's why
EASTMAN EVT-2000 Broadcast Video Tape was chosen for this
assignment by senior colorist Bill Willig and editor Chris Hengeveld.
Bill: "The hard part was matching colors. The concert was filmed

at dusk, with big arc lights for keys. And we had lots of reds,
the toughest color in video. But our Eastman tape held up
fine. Actually, we went to four generations with this tape.
Film transfer, editing, master, then dubbing. The quality was
amazing. A technical person might see the generation
differences. But you couldn't see it on the broadcast."

Chris: "Some tapes have tremendous dropouts. Especially saturated
color. But when we use Eastman tape for a job, we never
have those problems. Our clients love the color."

Bill: "We were really pushing to get it done. HBO was running
promos, and actually had it in the program guide before it
was shot. That kind of schedule called for Eastman tape
reliability."

Chris: "We've been using it for two years for a lot of different jobs.
It's one of the many tapes we use that's never let us down.
We trust it!'

Find out how EASTMAN EVT-2000 Broadcast Video Tape can star in
your next production. For information call 1 800 44KODAK, Ext 814
(1 800 445-6325, Ext 814).

Senior colorist Bill Willig (left) and editor Chris Hengeveld.

Eastman
Professional Video Tape
Circle (102) on Reply Card



TOOLS AND
TOOL KITS

Techni-Tool's complete line of tool kits serve every
need in the industry. Standard and customized kits
and our exclusive design -a -kit system all feature the
finest tools and cases available. Call or write for our
complete FREE CATALOG.

TECION-TOOL.
5 Apollo Road, Box 368
Plymouth Meeting, PA 19462 USA
(215) 825-4990 Telex 83-4763
FAX 215-828-5623

Circle (107) on Reply Card

Video loader/reloader
Audico has introduced a videocassette tape loading system.

Interchangeable plug-in modules, available for U-matic, VHS,
Beta, 8mm, M-11 and Betacam, allow users to change formats
in less than five minutes. The same system can be equipped
to rewind, wipe and verify the length of tape in existing cas-
settes, and to transfer tape directly between cassette housings.

Circle (386) on Reply Card

Wireless mic series, antenna distribution
system and lavalier mic

HME has introduced the following products:
 The 50 series of wireless microphones feature 2 -channel body
pack and hand-held and 2 -channel switching diversity receiver.
An RF link improves the capture ratio for dropout -free perform-
ance. Additional features include mic-mute and power switch
lockouts on the hand-held, and operator -selectable RF frequen-
cy selection on the body -pack system.
 The System 515 body -pack and System 525 hand-held wire-
less systems are designed for portable or fixed installations.

3rd International Broadcasting and Telecommunications Show.

29 September 188
3 October i37.3
International Market of audio and video MeM

MILAN TRACE FAR  South Pavilion

Milan/Lacchiarella - Italy

programmes and services

Hardware -
Software -
Production -
Services

 Audio. Video
and Broadca-
sting Equipment

 Satellite IV
 Telecommuni-

cations
 A/V/B installa-

tion and servi-
cing

 Audio and Vi-
deo production

 Audio and Vi-
deo Post pro-
duction

 1V Networks
 Radio Networks

Pavilions: 20-21-22

Enhance reserved to
trade operators.

General Secretarial
Via Domenlchino, 11
20149 Milano (Italia)
Tel. (02) 4815541

Fax (02) 4696055
Telex 313627
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They also are rack -mountable. The system 515 consists of the
RX522 receiver and TX550 body -pack transmitter. The System
525 consists of the RX522 receiver and the TX555 hand-held
transmitter. Receiver features include NRX II noise -reduction
circuitry and ac or dc power. The body -pack transmitter fea-
tures mic-mute switch, mic-gain adjust, low -battery LED indi-
cator and reversible belt clip. The hand-held transmitter features
locking mic-mute and power -on switch, integral antenna, low -
battery LED indicator and ABS housing.
 The DN100 antenna distribution system allows an operator
to operate four of its RX520 switching diversity receivers in
a rack -mount with only two antennas. It has the same design
and front panel as the RX520 switching diversity receiver, and
it takes up only one space in a 19 -inch rack. The system speeds
up setup time of multicompatible systems. The DN100 anten-
na distribution system comes standard with one DN100 anten-
na distribution unit, one ac adapter and locking clip, and eight
RG58 BNC-to-BNC 4 -foot coaxial cables.
 The RP733 rack -mountable power station is compatible with
the 700 series line, as well as most other 3 -wire intercom sys-
tems. It features two independent channels with two headset
stations that have communication access to one or both chan-
nels. Two auxiliary inputs allow microphones and line levels
to be fed to one or both channels. The unit can power up to
32 belt packs, with call lights, or up to 100 belt packs without
the call light feature. Both electret and dynamic headsets can
be used.
 The EM43 omnidirectional electret microphone comes with
mic clip, windscreen and case.

Circle (387) on Reply Card

,\14 TELEX®
`C ENG Wireless

Big I OUR ClIANNEI. receivzr and
TWO CI IANNEL transmitter packed into the
smallest packages ever! Designed for ENG

broadcast and remote video proiuction.

wr400

TELEX
WIRELESS
SYSTEMS

A full line of wireless
products - designed to mea
any audio situation requiring
frecdonr from ink: cords

Toll Free in 50 States
800-356-5644

The Small

Wonders!

ENG-4

Operates on PC or battery

,5729 Seybold Rd. Madison W1 53'19-1393

Consultation: 608-271-1100
Wisconsin: 800-362-5445

Fax: 608-273-6336

Clrcle (110) on Reply Card

a New PACK OF POWER from
20% Longer Life

Ni-Cad Battery Packs
 New high power cells enable 1.9Ah

(0.2C discharge rate)

 13.2V pack adopted to
minimize the common
memory problems
of the Ni-Cad
battery
packs.

Has a built-in
Thermal
Protector

 FULL/EMP indicator
for useage log.
(Manual operation)

DP -11(13.2V 1.9 Ah)

The BEST,
JUST GOT

BETTER!

Direct Replacement
for NP -1 and NP -1A.

More cost-effective.

Tel: 213-617-9323
FAX: 213-687-3524

TLX: 756923

AReICO ELECTRONICS U.S.A., INC.
World Trade Center

350 So. FIGUEROA St. (Suite 364) LOS ANGELES, CA 90071
Circle (105) on Reply Card
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Component video version of
character generator

Knox Video has introduced the K40S, the component video
version of the K40 microfont character generator. It features
full -bandwidth signal processing for Y/C inputs and outputs and
uses industry standard Y/C DIN connectors for S -VHS compat-
ibility. The unit is switchable between either composite or Y/C
operation. In Y/C mode, a separate composite output is pro-
vided for a local monitor.

Circle (388) on Reply Card

High -resolution CCD camera
The Broadcast Equipment Division of NEC America has in-

troduced the SP -30 CCD video camera, a high -resolution, high -
end electronic news -gathering camera with low -light sensitivity.
It features interline -frame transfer CCD chips that employ high -

density arrays with 380,000 elements. The chips are arranged
in an RGB configuration. The camera uses 1/2 -inch format lenses.
It may be operated as a stand-alone camera with external cable
connection through the NTSC adapter to a VTR. It also may
be combined directly with the Beta SP format camcorder or,
via an M -II adapter plate, to the M -II format AU -400 recorder.
The camera may be gen-locked when it is connected to an on-
board VTR. The head also contains a full-time RS -170A NTSC
composite video output to a BNC connector.

Circle (389) on Reply Card

Important correction
A feature article in the July issue contained an error that

readers should be aware of. In the article, "Display Technology
Update," page 68, it was stated that the dot mask/delta gun
approach used in many professional picture monitors was be-
ing phased out. This is not true.

The delta gun/delta dot mask gun system has been refined
over the years to a point that it defines the state-of-the-art for
video monitors. Picture monitors using the delta/delta CRT are
available-and will continue to be available-for purchase.

This problem points out the need for additional discussion
of CRT types and their use in professional picture monitors.
We will explore this important topic in the "Circuits Column"
of the September issue.

We regret the incorrect information contained in the arti-
cle. Please mark this correction on page 68 of your July issue.

The Editors

emote Control System
your personnel -will
efficiency

With our Automatic R
your transmitter -and
operate with increased

Have you ever wondered if your night operator will
remember . . . to switch patterns at sunrise? . . . to
periodically check critical levels? . . . the correct
transmitter restart sequence? You'll never have to worry if
Potomac Instruments' RC16 + is on the job. Because it'll
do all these tasks for you. Plus a lot more. Automatically.

With its microprocessor based control logic, the basic
RC16 + provides 16 telemetry channels with automatic
out -of -tolerance alarms and remote raise/lower controls;

111111111111

  
AM/ 

. 

plus 16 status channels. The automatic functions - pat-
tern shift, transmitter restart, power control - are pre-
programmed in accordance with station license re-
quirements and controlled with an accurate master clock.

The RC16 + is also expandable. In 16 channel incre-
ments, up to a total of 64 channels. With the remote video
display option your chief engineer can get a detailed
readout of all measured parameters. It's updated every 30
seconds and connects to any standard telephone. The op-
tional plug-in automatic logger provides a permanent
record of all transmitter activity. Log intervals, sequence,
and alarm flags are user -selectable.

And, best of all, the RC16 + is cost effective. No other
unit on the market offers these features and capabilities at
this low price.

Basic System $4,995.00
Additional 16 Channels 1,865.00
Plug -In Automatic Logger 2,499.00
Remote Video Display Unit 650.00

OTOMAC INSTRUMENTS
932 PHILADELPHIA AVE. SILVER SPRING, MD 20910

(301) 589-2662
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Professionalservices
VIR JAMES P.C.

CONSULTING ENGINEERS

Applications and Field Engineering
Computerized Frequency Surveys

3137 W. Kentucky Ave. -80219
(303) 937-1900

DENVER, COLORADO
Member AFCCE & NAB

FCC ON-LINE DATABASE

datswopld
Allocation Terrain Studies

AM  FM  TV  LPTV  ITFS
P.O. Box 30730

Bethesda. MD 20814
(301) 652-8822 1-800 368-5754

TEKNIMAX
TELECOMMUNICATIONS

DENNIS R. CIAPURA
PRESIDENT

11385 FORESTV1EW Lr,
SAN DIE00 CA 92131 16191 695-2429

.
 Radio and Television System Design
 Transmitter and Studio Installation
 Microwave and Satellite Engineering

and Installation
12 North Willow SI.

201-746-9307 Montclair. NJ 07042

\ / II LI;iERICAN LASER SYSTEMS, IN,

I

\/III 751 S. ICellosg Ave.
GOLETA. CA 93117 USA

ENG  STL LINKS  SPORTING EVENTS
Solutions to LICENSE -FREE, short range

video/audio transmissions via infrared
atmospheric links

LORRAINE SHALLENBERGER SOS/9674423
MARKETING MANAGER FAX EI05/11634392

East Coast Video Systems
Oti OK OW TIME

A lull service
company providing...
 Consultation
 Engineering & Design
 Installations
 Training

Serving...
 Cable Systems
 Corporate Facilities
 Broadcast Facilities
 Teleproduction Facilities

178 Casterline Road  Denville, NJ 07834  (212) 431-7453 -I

CHUCK JONES
ANTENNA SYSTEMS
SPECIALIST
618-564-2481

SOUTHERN ILLINOIS ANTENNAS

340 WEST 5514 ST NEW YORK. NY 10019 (212)769-4660

System Design
Studio Planning
Teleconferencing

IDEO
DIMENSIONS

ORGANIZATION LTD.
Broadcast Engineering Consultants

(PRO VIDEO & FILM"
 EQUIPMENT GROUP 

SPECIALISTS IN USED & NEW
WE BUY -SELL -TRADE -CONSIGN

FREE CATALOG ON REQUEST
(214) 869-0011 DALLAS'191  MINE  II II 111 III 010F

D. L. MARKLEY
& Associates, Inc.
CONSULTING ENGINEERS

2401 West Moss Ave.
Pewia. Illinois 61604

(309) 673-7511
Member AFCCE

SMITH and POWSTENKO
Broadcasting and Telecommunications

Consultants

2033 M Street N.W., Suite 600
Washington, D. C. 20036

(2021 293-7742

JOHN H. BATTISON PE.
CONSULTING BROADCAST ENGINEER,

FCC APPLICATIONS AM, FM, TV, LPTV
Antenna Design, Proofs, Fieldwork

890 Clubview Blvd. North
Columbus, Ohio 43085

6:4/888-3364

MAILING LABELS
AM, FM & TV

CALL

datswoPle
1-800-368-5754

Consultation Services
Lightning Power Conditioning  Grounding
Over 40 years experience, work guarantee,

50,, Carpenler

Lightning Eliminators And ConsultanIs
13007 Lakelano 9d Santa Fe Springs. CA 9G6F0

,21I. 948E886 ,V4, 0,r, 500118,

UNUSED
CALL LETTERS

CALL

datawoold®'
1 -800--368- 5754

Hall Electronics
Broadcast Equipment & Components
 We buy and sell quatty used radio broadcast

equipment 30 day warranties & economical
prices.

 SEND FOR FREE FLYER!
P. 0. Box 7732
Charlottesville, Va. 22906
(804) 973-8697

EVANS ASSOCIATES
CONSULTING TELECOMMUNICATIONS ENGINEERS

AM-FM-TV-CATV-ITFS-LPTV SATELLITE
216 N. Green Bay Road

Thiensville, Wisconsin 53092
Phone. (414) 242-6000 Member AFCCE

BLAIR BENSON
Engineering Consultant

TV Systems Design and Operatior

23 Park Lane
Norwalk, CT 06854

203-838-9049

Robert J. Nissen

THE NISSEN GROUP, INC.
Communications Technology Consultants

i2 Ridge Drive Port Washington, New York 11050

ERIC NEIL ANGEVINE, P.E.
consultant in acoustics

specializing in broadcast studio acoustics

9'O Lakeridge Drive
405-624-6043

Stillwater, OK 74075
405-372-3949

PATCHPRiNTS t 010.0 Tie ones
In I 2 Aux I 2 Mon A B

Custom Patch Bey Labeling for me Audio/Video Inoustries
By

PATCH BAY DESIGNATION COMPANY
2,0 or GIe004 00000, Swop I ',twang Co me

CHARLIE SCHUFER
P 0. Box 6278. Glendale. CA 91205
4742 San Fernando Road Telephone
Glendale. CA 91204 (818) 241-5585

Franklyn R. Beemish & Co.
Engineering for the Video, Motion Picture 8 Recording Industries

VIDEO POST, BROADCASTING. CONFERENCE CTRS. THEATERS. RECORDING

FACILITIES AND SYSTEMS DESIGN & IMPLEMENTATION

ANALOG & DIGITAL VIDEO AUDIO HDTV

ARCHITECTURAL ENGINEERING
ELECTRICAL, HVAC. ACOUSTICAL

574 Sunrise Highway, Baldwin, NY 11510 516/8674510

BROADCASTING CONSULTANTS
AND ENGINEERS

 FCC Applications and Field Engineering
 Frequency Searches and Coordination
 Tower Erection and Maintenance

Facility Design and Construction
Contact:
KENNETH W. HOEHN
23400 M.chigan Avenue
Dearborn, MI 48124

ttvelieleteChanC
(313)562.6873

PRO/INDUSTRIAL VIDEO REPAIR
 RAPID TURNAROUND  UPS PU/DEL DAILY

OF V05850's AND  ON SITE PREVENTIVE
V05800's MAINTENANCE

 GUARANTEED SERVICES IN
REPAIRS NORTHERN CA. AREA

(4151 391-2640

VIDEO TECHNICAL SERVICES
511 Sir Francis Drake Blvd., Greenbrae, CA 94904
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70

Listec Video Corp. 122 94 516/273-3020 Inc 31 19 ... 914/268-0100M/A-Com Mac Inc 65 40 617/272-3100 Utah Scientific Inc 50-51 31 ... 800/453-8782Magni Systems, Inc 35 22 503/626-8400 Varian 33 20 ... 415/592-1221Markertek Video Supply ....114 108.. 800/522-2025 Ward -Beck Systems Ltd BC 416/438-6550Matthews Studio Winsted Corp 96 60... 800/447-2257Equipment 116 85 ... 818/751-6262 Yamaha InternationalMcCurdy Radio Industries....78 111 .. 416/751-6262 Corp 112-113 76
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Progressive Concepts in Television Technology

The Leitch STILL FE® is
setting new standards in

still stores.

Our customers wanted more from still stores, definitive still store system...We have.
so they came to us. They knew that our The Still Filen is the most responsive.
experience and leadership in quality video versatile and complete system available.
products would lead us to develop the We designed it that way.

 1,500 stills expandable to 10,000.

 Compact control panel and 6 rack unit frame.

 Built-in descriptive management assists
any operation.

 Flexible sequence facility for live/automated productions.

 Superior tape archiving software.

 Outstanding multi -generation & color frame quality.

LEITCH Circle (2) on Reply card

 Digital mix effects.

 Compression, keying, bordering, drop shadows...

 Keying of irregular shaped graphics with "Super Black".

 RS -422 and GPI interfaces.

 Simultaneous second Lser operation.

 Ideal for live/post production, film transfer,
automation...

;STILL FILE

Leitch Video International Inc.. 10 Dyas Rd.. Don Mills. Ont. Canada M3111V5  Tel: (800) 387-0233 Far: (416) 445-0595 Telex: 06 986 241
Leitch Video of America, Inc., 825K Greenbrier Circle, Chesapeake VA 23320  Tel: (800) ?31.9673 or (104) 424-7920 Fax: (804) 424-0639
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E
very

four
years

the W
orld turns

dream
s into reality...

T
his is one of those years!

From
 every corner of the E

arth thousands of
O

lym
pians assem

ble to put their exceptional skills
to the ultim

ate test. T
heir dream

 is to translate
selfless dedication and effort into O

lym
pic honor!

T
hese historic occasions also recognize our ow

n
dedication to excellence. W

ard -B
eck audio

equipm
ent has been chosen by broadcasters for

coverage of the last three O
lym

pics, and w
e are

proud to have been selected again this year to
appear at both C

algary and Seoul.

W
orld C

lass excellence is the standard w
e strive to

m
aintain throughout every single day of every year!
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anada M

1H
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4.
(416) 438-6550. Fax: (416) 438-3865. T

lx: 065-25399.


