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INTRODUCING THE NEW

SYSTEMS
100 MHz BANDWIDTH
ROUTING SWITCHER

SYSTEM 5 takes the guesswork out of selecting a routing switcher
...for any size facility. Its ultra wide 100MHz video bandwidth gives
you the confidence required to plan for future signal formats and

is essential today for RGB graphics, HDTV and component video.

And SYSTEM 5's sixteen levels, virtual matrix mapping, and
“honest” expansion capability to 1024 x 1024 eliminate your anxieties
when buying today for tomorrow’s challenges.

[ts packaging density offers the most crosspoints per rack unit. For
routine maintenance, standard multiple sourced components protect
you from unnecessary delays and costs.

SYSTEM 5’s controller uses proven designs, is built to exacting spec
ifications with total redundancy for high reliability. It is most flexible
...on-line matrix reconfiguration and diagnostics, RS232/422 ports,
internal audio summing and stereo channel reversal, reverse audio
path management and a wide range of 8-character down-loadable
control panels give you complete command. (It can be retrofilted o over
1000 of our instealled Series H and 40x matyices).

When it comes to predicting future industry changes, our crystal
ball isn’t any better than yours, but you can rely on our experience
gained from thousands of operating systems...from simple 15x1s to an
Olympic communications complex.

Take the guesswork out of your planning. Call now for details
and a demo disc for your PC.

Pesa America Inc., 2102 West Ferry Way, Huntsville, AL 35801
206-880-0795  FAX 205-881-4828
West: Burbank, CA 800-323-7372  East: New York City 800-328-1008

A SWITCH INTO THE FUTURE
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The Vertex 2.6 DMK Ku Band Uplink Antenna —
The Heart of the 5-23 RF System

And one of the reasons there are over 30
Midwest S-23's in service today. In the US,,
Italy and Japan.

QOver the past year, the Vertex 2.6m DMK
outsold all comparable antennas in its
class. The reason?

No orime fccus antenna can perform as
efficiently as the Vertex 2.6m DMK, due

to its offset Gregorian teed system. The
sub-retlector offers more complete
illuminatior: of the main reflector, and the
offset configuration insures that the
antenna meets the FCC 2° spacing curves,
while providing a nominal transmit gain
of 50.1 dB. Including 4 port diplexer.
Cross polar isolation performance
exceeds 35 dB.

Unlike most other mobile antennas. the
Verlex 2.6 DMK is built to withstand many
years of rugged service. A 25" diameter
azimuth ring bearing insures stable
mounting of the antenna while large DC
drive motors provide all the power
necessary to point the antenna even
during high wind conditions.

If you're considering a mobile satellite
system, compare the actual performance
measurements of the Vertex 2.6 DMK to
any other antenna in its class. Ask the
space segment providers which antenna
outperforms all others.

Then you'll know the reasons there are so
many Midwest S-23's on the road today.
Contact us for complete specifications
and information.

Circle (4) on Reply Card

Partial List Of Midwest §-23's Currently In Service:

Cycle Sat KITV-TV Telespazio (2 units)  WEPA-TV KING
(2 unils) Fox Broadcasting Rome, llaly Sparicn Ragdiocasting  Seultss, WA
ForesteCity, 1A Los Angeles, CA Cempan
v i University of Florida  soamantirg, S€ KMGHV
J/C Sat KTVY-TV Guiresvilie, FL Denvear €05
Tokyo, Japan Okiahoma City, OK WTKR-TV
WBNS-TV Knight-Ridder WM
KDD (2 units) KWCH-TV Dispatch Printing Breadcasling Portland. M
Tokyo. Japan wichita. KS Columbus. OH Nerfolk. VA CNN
KGW-TV Northstar Microwave WEWS-TV Sugarman i F
King Broadcasting Redmond. WA Scripps Howard Productions
Porlland. OR Brocdcasting New York, NY KTVI
RAL (2 units) Cleveland. OH i St Lauis. MO
KOMO-TV Rome, ltaly WERC-TV Jov Communications Corp.
Fisher Broadcasting . WHAS-TV Graat American
Seattle, WA Rainbow Network Loutsville. KY Temvision & Radio Los Angele:, CA
Communications Bl
WTVITV (2 units) sTS gninghan Four Tesseneer Dr.
NBC 5 Floral Park NY Hauppauge. NY WETR-TV Lexir.glo Highland Heigms,
Miami ol tar o8 Mullimedic Kentucky 41076
Miami.-FL Great American E £ (606) 761-2200

Teleislon & Radio
Cindnnatl. OH
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to additional revenue, remote broadcasts 26 Remotes Revisited

continue to be a common practice. Remotes
have always been a headache and a
challenge to broadcast engineers. Howeuver,
with today's new technology, remote
broadcasts are easier and of far higher
quality than they used to be. This month's
features look at how you can relay your
program and communication circuits back
to the station with studio-like quality and
efficiency.
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By Skip Pizzi, technical editor
New technologies are rapidly changing the world of audio and video backhaul.
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By Rick Lehtinen, technical editor
Dispatch and cuing enable outside broadcasts.

62 Sharing the Crowded Spectrum

By Richard Rudman, KFWB-AM
Freedom from broadcast auxiliary interference requires cooperation.
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68 SBE Convention Replay
By Brad Dick, editor
SBE convention shines in St. Louis.
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By Brad Dick, editor
Europe takes the forefront in DBS testing.

ON THE COVER

High-tech solutions come to the assistance of broadcasters as they extend their research
beyond the bounds of terrestrial communication links. Symbolized here is a satellite
capable of relaying program and communication circuits between remote trucks and
the studio. (Cover credit: Stephanie Chiles, BE graphic designer.)
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elevision audio has been changing

even faster than the rest of the indus-
try. It's time to take a fresh look at the
requirements of today’'s television

station—and to find more effective
methods of meeting them.

That's precisely what the designers at PR&E have
done. The result, our new STX, is ready for your
most challenging on-air and production assign-
ments. Three mainframe sizes are available, each
with up to four stereo submaster modules, eight
mix-minus buses, four aux buses, and three stereo
outputs.

This is a genuine stereo console, with stereo CUE

and SOLO, plus a stereo effects return. Operators
can check pre- or post-fader level and balance on
accurate true VU meters before sending program
to air. Buiit-in distribution amplifiers on the three
stereo outputs make routing audio to multiple

locations easy.

Your STX will be configured to your operators’
needs—input and submaster modules can be
located anywhere on the mainframe. Mono and
stereo input modules have over thirty dB of head-
room to handle the widest possible range of

It's time for new
directions in

lelevision audio.
S —

source levels. Multiple switchable inputs with
rapid gain adjustment get the source up fast.
Electronically controiled switching ensures silent,
long term reliability. Differential (balanced) bus
summing minimizes noise and eliminates RF
interference.

A stereo television console this reliabie, with this
level of performance and this complement of intel-
ligent features, could only come from one manu-
facturer—PR&E. For more than two decades, we've
had just one goal—to design and build audio
equipment that functions superbly in the broad-
cast workplace. For more information on how our
STX Stereo Television Console fulfills that purpose,
call us direct at (619) 438-3911.

m The Stereo
- W Television
Console

Pacific Recorders & Engineering Corporation

‘ 2070 Las Palmas Drive e Carlsbad, CA 92009
Tel 619-438-3911 ¢ Fax 619-438-9277
© 1990 Pacific Recorders & Engineering
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INews I -

By Dawn Hightower,
senior associate editor

Technical Emmys
awarded

The National Academy of Television
Arts and Sciences awarded Emmys for
eight separate technologies in a ceremo-
ny on Oct. 9. The following individuals
and corporations were awarded Emmys
for outstanding contributions to the ad-
vancement of TV engineering and tech-
nology during 1989 and 1990.

For achievements in the development
and implementation of television for the
visually impaired, the recipients were:
Gregory Frazier, co-director of the Audio-
Vision Institute at San Francisco State
University’s School of Creative Arts; Dr.
Margaret R. Pfanstiehl, president of The
Washington Ear; the Narrative Television
Network; and the Public Television
Network.

For achievements in the technology and
implementation of still-picture technolo-
gy for news, the recipients were: Colora-
do Video, Sony and Eastman Kodak
Company.

For advancements and implementation
of technology for large library robotic cas-
sette machines, the honors went to: Odet-
ics Broadcast, Panasonic Broadcast Sys-
tems Company, Ampex and Sony.

For achievements in the development of
metal particle tape technology, which en-
abled its first use in broadcast video re-
cording, the recipients were: Fuji Photo
Film Company and Sony.

For advancements and implementation
of technology for video workstations, the
recipients were: Digital F/X and Pinnacle
Systems.

Eastman Kodak Company was honored
for the development of extended range
(EXR) motion picture films based on T
grain emulsion technology.

The Grass Valley Group was honored for
the development of E-MEM /effects mem-
ory systems for the storage and recall tech-
nology in large production switchers.

Accom was honored for the develop-
ment of the Digital Image Enhancer 125,
for real time component digital noise and
film grain-reduction technology.

SMPTE holds 25th
TV conference

The Society of Motion Picture and Tel-
evision Engineers (SMPTE) is holding its
25th annual Television Conference Feb. 1
and 2 at the Westin Hotel in the Renais-

4 Broadcast Engineering January 1991

sance Center, in Detroit. The conference
will focus on the evolutionary flow of TV
technology from the past through the
present and into the future. The theme is,
“A Television Continuum — 1967 to 2017

The AES will also host its 9th Interna-
tional Conference Feb. 1-3 at the Westin
Hotel. SMPTE and AES registrants will be
able to attend sessions offered by both
groups for one fee. The theme for the AES
conference is, “Television Sound Today
and Tomorrow.”

For information, call the SMPTE Confer-
ence Department at 914-761-1100; or fax
914-761-3115,

Call for papers for
Engineering Conference

The 45th annual Broadcast Engineering
Conference is scheduled for April 14-18,
in Las Vegas.

The engineering program will have
more than 100 presentations in 20 tech-
nical sessions. Authors of accepted presen-
tations will receive a technical conference
presenter’s kit containing information on
manuscript preparation. Presentations at
the technical conference will be consid-
ered for publication in the conference
“Proceedings.” Finished manuscripts are
due to NAB by Jan. 21.

Disaster preparation
focus of CalCon ’91

CalCon '91, the 2-day SBE technical con-
ference set for Feb. 22 and 23 at The
Sportsman’s Lodge Hotel in Los Angeles,
will be hosted by Los Angeles Chapter 47,

The conference will focus on disaster
preparation and advanced broadcast tech-
nology.

On Feb. 22, the focus will be on disaster
preparedness. The workshop will be
moderated by Richard Rudman, chief en-
gineer of KFWB-AM and former SBE
president.

On Feb. 23, the focus will be on digital
and advanced analog technology. There
will also be an audio and video seminar
and a session on how to deal with stress.

There will be no equipment exhibit at
CalCon "91.

For a registration packet, contact the
CalCon '91 coordinator: Sandra Woodruff,
1626 N. Wilcox Ave. No. 692, Hollywood,
CA 90028; telephone 213-8710-4660; fax
213-871-4670.
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Introducing The Nikon S19x8B

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

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

- the biggest disaster is being on the scene
o N but too far back to get the shot. That’s why Nikon
D N went to great lengths to create the S19x8B

g A Lens for CCD cameras.

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

L P . subject matter.

- g From making our own glass to the final QC

tests, we make sure the S19x8B is worthy

of the Nikon name. Extra-Low Dispersion (ED)

glass, Nikon anti-reflection coating, high-flat

MTF curve, it has it all, and more, all wrapped up

in a rugged housing of magnesium alloy.

And

Ny

l*"ttn\r"
iy
&.'\
)

VL U TR

™
1 |

The S19x8B may well
be the only lens you ever
need. Forget about lugging around a variety of
lenses and fumbling around mounting them.
The S19x8B’s minimum object distance (37”) and
8mm minimum focal length, providing expansive
wide angle coverage, make it ideal for everyday
use as well. That's unsurpassed range for
an ENG/EFP lens.
To guarantee you can use it every day,
the S19x8B comes with something else that's
unsurpassed — Nikon’s unique Express Loaner
Service. If disaster ever strikes your lens,
we'll get you a loaner lens overnight. So now there
will never be a time you're really ‘out’ in the field.
To find out more or for our complete
brochure, call 800-NIKON-US or (516) 547-4355
or write: Nikon Electronic Imaging, Dept. D1,
101 Cleveland Avenue, Bayshore, NY 11706.

Nikon

ELECTRONIC IMAGING ©1990 Nikon Inc.
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A show in
transition

I Lditorial I

The Society of Motion Picture and Television Engineers (SMPTE) observes its 75th
birthday this year. During its long history, SMPTE has accomplished a great deal in
the areas of standardization, education, and the advancement of the film and video arts.

The cornerstone of SMPTE'’s educational efforts is the annual fall convention. De-
spite steady growth during the 1980s and the concentrated efforts of many individu-
als within the organization, the show is facing a difficult challenge.

The 132nd technical conference and equipment exhibit, held Oct. 13-17 in New York,
was a moderate success. Attendance was reported to be 12,000 — down significantly
from last year. The exhibition hall was also smaller than

expected.

No convention is in business to grow smaller; bigger is
always better. From this standpoint, SMPTE was a bit of a
disappointment. Not a surprise, however.

The problems SMPTE faced in New York were twofold.
First, the professional video industry (most notably broad-
casting) is currently in a slump. The boom days of the mid-
1980s are gone. Facilities are still buying equipment, but
not in the numbers they once did. There is a time for buy-
ing, and there is a time for paying off. This is the time for
paying off.

The venue was the second and more obvious problem
| to the attendees and exhibitors. Now, I love New York. It's

| a fun place to visit. But it’s also expensive. Where else could
wed = you spend $21.50 for a breakfast consisting of coffee, or-
ange juice and Cream of Wheat? (Gratuity not included.)

Then there was the Javits Exhibition Center. The physi-
i cal plant is great, but the location is lousy and the unions
| are difficult to deal with. So, OK. Enough New York bashing.

The larger picture is that SMPTE is caught up in the resiz-
ing of the professional video industry, an industry facing

6 Broadcast Engineering January 1991

major changes. The need for a strong organization, such
as SMPTE, in our business has never been greater. The measure of an organization's
value is quantified by more than just convention floor attendees.

This year, the fall SMPTE show moves back to Los Angeles (Oct. 26-30), and will
likely do well. A major move occurs in 1992 when the fall convention will be held
at the Metro Toronto Convention Center. SMPTE is to be congratulated on taking the
bold step out of New York and to Toronto. Early indications from exhibitors are posi-
tive. A new attendee mix should prove beneficial to exhibitors and SMPTE.

The challenges facing SMPTE, and the industry that it serves, are not insignificant.
Still, few industries have shown the ability to develop and apply new technology for
consumers as professional video. The only real threat from uncertain times comes from
clinging to the past. The future is best assured by embracing new technologies and
accepting the realities of new economic conditions.

Jerry Whitaker,
associate publisher

www.americanradiohistorv. com
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The Orban Family of
Broadcast Products

-~~~ OPTIMOD-FM — — =

ey ' . =

| e ' "4'|'-:I|'.'
P I B . L. 222A Stereo Spatial Enhancer:
W = = T XT2 Six Band Limiter: Acces- Gives your station the competi-
— . j sory to OPTIMOD-FM. Adds

tive leading edge sound by

8100A1 OPTIMOD-FM Audio more competitive loudness, naturally magnifying the stereo
image.

Processor: The dominant choice punch, and brightness.

for highest quality FM audio
processing, on all continents.

i 111 ({ G gl 4 {1 [ -

: . - .
9100B OPTIMOD-AM Audio 9105A OPTIMOD-HF Short- | 8182A OPTIMOD-TV Audio
Processor: Achieves extraordi- wave Audio Processor: Louder | Processor: For both stereo and
narily natural audio quality on than OPTIMOD-AM; punches mono television; works with all
both voice and music, with through noise, fading, and stereo systems (BTSC, NICAM,
loudness, intelligibility, remark- interference with outstanding | dual-carrier, EIAJ). Controls
able source-to-source consis- intelligibility. levels from any source artfully
tency, and FM-like brightness. and automatically, without
Mono or stereo. audible processing artifacts.
‘ Effectively controls loudness of
AND OUR NEW - commercials.
TRANSMISSION LIMITER BTSC TV Stereo (for NTSC
countries): BTSC TV Stereo,
_ Second Audio Program (SAP)
and Professional Channel (PRO)
4000A Transmission Limiter: Generators. Meets the highest
We aimed for undetectable peak specifications.

limiting... And we reached our
goal. The sound is so transparent
that you can'’t hear it work.

Orban OPTIMOD products are used by tens of thou- Orban, a division of AKG Acoustics, Inc.
sands of broadcast stations all around the world, by 1525 Alvarado Street, San Leandro, CA 94577 USA
local broadcasters and the world’s most influential Tel 415/351-3500 Fax 415/351-0500

national broadcast organizations. Orban products are
known for their high standard of construction and

®
reliability. We’re proud of our products and stand O'bnn

behind them with technical support from broadcast

engineers who understand your needs. LISTEN TO THE DIFFERENCE.

Circle (7) on Reply Card

Wwww.americanradiohistorv.com


www.americanradiohistory.com

FM translator
standards tightened

By Harry C. Martin

The FCC has amended its rules to pro-
hibit commercial FM stations from own-
ing or supporting an FM translator if its
ImV/m contour extends beyond the pri-
mary station’s 1lmV/m contour.
Previously, FM translators could be
owned and operated by commercial sta-
tions outside their service areas, as long
as they were not located within the
ImV/m contour of another station. Also,
under the old rules, a commercial station
was permitted to financially support a dis-
tant FM translator constructed and owned
by an independent party. Other changes
in the FM translator rules are as follows:
® The commission will grant waivers of
its primary station ownership and finan-
cial support policies and permit signal re-
lay by any terrestrial means, where the
translator would provide service to an
aural service “white” area.
¢ Non-commercial FM translator stations
will not be subject to any ownership or fi-
nancial support restrictions, regardless of
their location in relation to the station be-
ing rebroadcast.
* The commission retained its limitations
on translator-originated programming so
that only one 30-second announcement
per hour is permitted to acknowledge or
solicit funds.
* The commission defined “major
changes” for FM translators, which are
subject to competing applications and pe-
titions to deny, as any change in output
frequency or any change of more than
10% in the previously authorized 1mV/m
coverage area.
* No AM/FM cross-service translators will
be permitted.
* Non-commercial FM translators will be
allowed to operate on any of the 80 com-
mercial channels.
* The maximum ERP for all FM transla-
tors will be 250W.
* Translators operating beyond a primary
stations’s ImV/m contour will be subject to
new power and height restrictions, such
that the distance to the ImV/m contour
may not exceed 7km for areas east of the
Mississippi River and in Southern Califor-
nia, and 13km elsewhere. This distance

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

8 Broadcast Engineering January 1991

provision may be waived upon showing
that service provided at greater distances
will reach only a “white” area.
¢ Criteria for determining interference to
FM and TV Channel 6 stations have been
adopted.
* Existing stations are grandfathered un-
der the new technical rules unless they
pose interference problems.
¢ Existing stations must comply with the
new service-area limitations within three
years.

The new rules are expected to become
effective on March 1, 1991.

Community of license change
rules clarified

In 1989, the FCC amended its rules to
permit FM and TV licensees to modify
their authorizations to specify a different
community of license without affording in-
terested parties the opportunity to file
competing applications.

In clarifying its rules, the commission
said proposals filed pursuant to the 1989
rule will be examined in light of the allot-
ment priorities established under §307(b)
of the Communications Act, which re-
quires “a fair, efficient, and equitable dis-
tribution” of service among communities.
Proposals to relocate to a larger metropoli-
tan area may be precluded under §307(b),
even if the move involves establishment
of a first local transmission service for a
suburban community. Removal of an ex-
isting service representing a community's
sole transmission service will be permit-
ted only if there is a sufficient showing of
public interest factors to offset the public’s
expectation of continued service. Further-
more, the commission said it would not
accept a petition for a change in commu-
nity of license during the first year of sta-
tion operation if the licensee had received
a decisionally significant hearing prefer-
ence based upon its community selection.

The commission has determined that
when two licensees in a community file
a petition for rulemaking that seeks to re-
move their station from the community,
each citing the other as a remaining sta-
tion, the petitions would be treated in the
same manner as any set of conflicting al-
lotment petitions. The commission also
said that when AM and FM licensees in

waany amaricanradiobistan, com

ﬁ' CC update I

the same community request a change in
the community of license, and the public
interest requires that at least one of the
stations remain, the AM licensee’s request
to change generally would be preferred
over that of the FM licensee.

Finally, the commission said it would
consider the availability of all AM and FM
stations, including non-commercial facili-
ties, in making determinations whether a
proposed re-allocation will deprive a com-
munity of a needed aural service.

FCC proposes children’s
TV rules

The commission has instituted a

rulemaking to address the following re-
quirements of the Children’s Television Act
of 1990:
1. Commercialization. The act requires
that commercial TV stations and cable sys-
tems limit the amount of advertising in
children's programming to no more than
10.5 minutes per hour on weekends, and
no more than 12 minutes per hour on
weekdays.

The commission is also seeking com-
ments on its legal authority to hold cable
operators directly liable for cable network
program violations, because neither the
act nor its legislative history address this
issue.

2. Programming requirements. At renew-
al time, the commission is to consider
whether the licensee has served the
“educational and information needs” of
children through its overall programming,
including programming specifically de-
signed to serve children’s needs. To help
evaluate licensee efforts in this area, the
commission proposes to require licensees
to assess the programming needs of chil-
dren and to submit, with their license
renewal applications, their records of chil-
dren’s programming.

3. Program-length commercials. The act
requires the commission to develop a defi-
nition of “program-length commercials.’

Under the commission’s proposed defi-
nition, program material will be consid-
ered commercial matter for purposes of
assessing compliance with the new limits
on commercial time if the program is as-
sociated with a product in which commer-
cials for that product are aired. |:T )N}
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"Try telling a
broadcaster that
“No news 1s good news”

In the live, high pressure world of Grass Valley Group® When it comes to reliable, high

broadcast television, nothing is quality equipment, nobody

more important than the reliability Signal proceSSing ’ supports you like GVG.
of your support equipment. e ¢
Grass Valley Group has been tlmlng b and

. th ld’ [
equipment to the world’s equlpment has been

broadcasters for over 30 years.

building and supplying that distribution Grass valley Group®

Everything from the simplest DA good news to "
to the most complex signal
routing systems. broadcasters for A TEKTRONIX COMPANY B

Broadcasters throughout the thirtj" aArs 22
world are assured that the only over ye : % %&M/; f W
predictable thing about a live /"—-———__

situation is the quality and
reliability of the signal they will get
from their GVG equipment.

NORTH AMERICA Grass Valley, CA (916) 478-3000 SOUTH AMERICA Miami, FL. (305) 477-5488 EUROPE Basingstoke, Hampshire (0256) 817817 ASIA Hong Kong 7874118
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What does my video
really look like?

By Andrew Suk

It often falls to the engineering depart-
ment to perform technical training. Begin-
ning with this issue and continuing for the
next two, this column will present a series
designed to help engineers teach techni-
cal fundamentals to non-technical person-
nel. This is important, because the easi-
est way to improve the quality of a TV
signal is to keep it free of avoidable tech-
nical errors in the first place.

To a TV engineer, few things are as dis-
concerting as hearing, “This video looks
rotten” When you ask the complainant to
be more descriptive, the response usual-
ly is a string of even less helpful adjectives.
The next logical question, “What does it
look like on the scope?” often generates
the frustrated reply, “It looks green.” Fur-
ther inspection may reveal a picture that’s
bleached white, with the video levels
crushed at the top of the waveform mon-
itor. Or it may be a murky picture that's
as dark as the sludge at the bottom of a
coffee cup, with video peaking at 30IRE.
At times like this, some one-on-one in-
struction about what to look for on a
waveform monitor and vectorscope might
be in order. And it's usually up to the en-
gineer to provide it.

The video signal

Video is an electrical signal, just like the
AC power that comes out of the plug in
the wall. The big difference is voltage. AC
power can kill or disable, but the video
signal has a low voltage —less than that
used in most flashlights,

The video signal is usually specified as
being 1V peak-to-peak. It is measured from
the lowest tip of sync to the brightest peak
white. (See Figure 1.) Examine the signal
on a waveform monitor set for a 2-line
sweep, also referred to as the 2H position.
If the bottom of the sync is set on the line
labeled —40, the top white bar touches the
line labeled 100. The top of sync and the
bottom of the white bar are now on the
line labeled 0. This is called the base line.

The measurement units from -40 to
100 are called IRE units. IRE stands for In-
stitute of Radio Engineers, the original
broadcast engineering group. Saying that

Suk is director of engineering. Cordillera Communications,
and chief engineer of KIVI-TV Nampa, ID.
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a 1V signal is 140IRE provides an accurate
way to measure signal levels. Instead of
saying sync is three-tenths of a volt, it is
said to have 40 units of sync. At first, this
may sound like an insignificant difference.
However, consider how much easier it is
to directly measure a problem sync signal
as being 38IRE, 2 units low vs. interpolat-
ing the same error as one-seventieth of a
volt.

Sync signals

One word frequently mentioned by vid-
eo professionals is sync. But what exactly
is it? Sync is an abbreviated way to de-
scribe the synchronizing pulses contained
in the video signal. These pulses keep
everything performing together, or in
sync. They ensure that video from a cam-
era can be recorded on a VTR, played
back through the transmitter and received
by viewers’ TV sets.

The instrument that measures these
sync signals is the waveform monitor. 1f
there are 40 units of sync, the video is in
good shape. Significantly less than or
more than 40 units indicates a problem.
Although the left-to-right (timing) position
of the sync pulse within the video signal
is critical, most users only need to worry
about keeping sync amplitude at 40.

Active video
The active video area is from OIRE to

100IRE — well, almost. Active video
should not start until 7.5IRE. (More about
this later.) Images in the real world range
from dark to bright. This is also true in vid-
eo, which attempts to duplicate this natu-
ral range,

Any brightness above 100IRE is exces-
sive. Although the signal may look usable
on the monitor, by the time it reaches the
station’s transmitter, it may be severely
degraded. For this reason, there is a legal
limit to how bright TV scenes can be.
Regardless of how bright the image, oper-
ators must adjust the aperture of the lens
or the gain of the tape machine to fill the
active video area up to a maximum peak
white of 100IRE.

The other extreme, black, is not set at
the 0 base line. The black level occurs at
7.5IRE. This is sometimes called the setup
or pedestal level. If an active video com-
ponent descends below the OIRE base line,
it could easily interfere with various video-
processing circuits. It might be interpret-
ed as a sync signal, and disturb the result-
ing image. For this reason, the legal set-
ting for black level is 7.5IRE.

Next month, this column will address
the issue of color.

Acknowledgments: Our thanks to Tektronix for providing
the illustration. Readers may wish to note that Tektronix has
available, at no charge, a short videotape that explains the
waveform monitor display in non-technical terms.
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Figure 1. In a standard video waveform, the sync tip lays at —40IRE. Peak white rests at 100IRE.

The black level is 7.5IRE. The entire waveform is 1V peak-to-peak.
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If you've been putting off doing
stereo field remotes for fear of risk-
ing a fragile, expensive stereo mic,
Shure’s new VP88 is what you've
been waiting for.

The VP88 is an advanced single
point stereo condenser mic that not
only recreates the sonic environment
with extraordinary audio
fidelity, but meets Shure’s
legendary standards for
ruggedness and reliability.

The VP88 is built to
withstand the punishment
of field remotes. And, it
comes at a price you'll find
surprisingly affordable.

TRUE MS STEREO.

The VP88 features a forward fac-
ing Mid capsule, perpendicular Side
capsule and built-in stereo matrix to
assure a wide, natural, uncolored

response for stereo imaging. Yet, it's
perfectly mono compatxble
To enable you to
control the degree of
stereo spread and
ambience pick-up, the

VP88 has three switch

In add:tion to camera mounting,
the VP88 can be used on a stand,
fishpole, or boom. And the mic
comes with a wide range of
standard and optional
accessories to accommo-

date your most challenging

selectable stereo modeSO s 2 stereo miking requirements.

or direct mid and side out-

i put. And it's designed to
provide the wide dynamic
range and low noise you
need for remote broadcasts.

THE FEATURES
YOU NEED.

The VP88 can be pow-
ered by a self-contained
battery or phantom power so you can
go where the action takes you. It
includes switchable low-frequency
rolloff for reduced ambient noise and
a built-in “pop” screen.

So whether you're just beginning
to look at stereo miking, or you want
to take your stereo to the next level
— consider the advantages of the
Shure VP88. It's making stereo mik-
ing an affordable proposition.

For the name of your nearest dealer
and our free brochure, call or write
Shure, 222 Hartrey Avenue, Evanston,
IL 60202-3696. 1-800-25-SHURE.
The Sound of the Professionals®..

Worldwide. s H u RE

mmwsurround

ompatible

Circle (9) on Reply Card

Shure’s New VP88 Stereo

Microphone Of

ers A New Level

Of Rehab]hty And

ordablhty

-


www.americanradiohistory.com

We’re legal...(Aren’t
we?)

By John Battison, P.E.

This is a true story, although I can hard-
ly believe it. At a recent broadcasters’
meeting, | spoke with the manager of a
new FM station that had been put in un-
der Docket 80-90. This was his first broad-
casting job, although he had been active
in the advertising agency field. After a
brief conversation with him, I began to
wonder if his ignorance — or total dis-
regard — of FCC rules was his way of
thumbing his nose at Uncle Sam'’s minions.
Perhaps what really bothered me was the
comfort he took in his deficient awareness,
confidently proclaiming what he knew
were the rules. In any case, he (and any-
one else like him) is headed for trouble.

His first error — not one to render him
liable to a forfeiture, but one for the pub-
lic’s memory when renewal time comes
around — is his disdain for his city of
license. Instead of emphasizing his city-of-
license ID, there is a short one at the FCC’s
required times, and even this is not strict-
ly correct, because it includes the names
of the other nearby towns with which he
is trying to associate the station. But eve-
ry 15 minutes, an ID tying-in with the ma-
jor markets nearby is broadcast. This is
not illegal, but it’s not too good either.

The station runs with an STL to a re-
mote transmitter several miles away. Dur-
ing the day, the station is operated by re-
mote control. According to this manager,
at night they program from satellite with
local IDs inserted automatically. 1 asked
where his night remote-control point was
located. He responded vaguely, “Oh well,
you know, we just use telephone line dial-
up.’ I persisted — where is the licensed
remote-control point? He told me that they
don’t have one,

“But the new commission rules allow us
to just dial-up to check operation,” he
countered.

My next question concerned EBS equip-
ment, and how the station managed to
monitor the EBS receiver for alerting
tones during the night from the dial-up
point(s). He responded, “We don’t have
one. We don't have to — we don’t belong
to EBS, and we are not a participating
station.”

Battison, BE's consultant on antennas and radiation, owns
John H. Battison and Associates, a consulting engineering
company in Loudonville, near Columbus, OH.
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Then I asked about tower lights. How
did he monitor them? | was told that the
tower belonged to a trucking company,
that they monitored the lights, and that
was that, as far as he was concerned.

By this time, | was ready to suggest that
he buy a copy of CFR 47 and read it care-
fully, then have a long talk with a good
consulting engineer and an attorney.

How long will it be before he is inspect-
ed? Who knows? The commission is so
short-staffed that inspections seem to be
held only when competitors complain
about out-of-spec operation, or when
listeners complain of interference.

A matter of conscience

What should a listening engineer do?
Did I have a responsibility to “snitch” to
the FCC, or merely try to point out the er-
rors of his ways to this station manager?
I chose to try to enlighten the man.

Station IDs are more a legal matter than
an engineering concern, bui as a long-
time broadcaster, [ tried to point out that
even though the FCC may be satisfied with
his IDs, in all probability, listeners in his
city of license would not be. His lack of
interest in the local high-school games was
complete. I asked why he didn't carry
them. He responded, “We can't afford the
cost of remote equipment.” Has he, or his
engineer, ever heard of dial-up remotes,
using some of the excellent telephone line
interfacing and enhancement hardware
that is available today?

On the other hand, his combination of
no EBS and questionable remote opera-
tion could bring him grief in the form of
a large forfeiture. The commission’s rules
have changed a lot, and there is still some
confusion concerning dial-up remote-
control requirements, But as I understand
it, a notified remote-control point is still
required, even though dial-up calls are per-
mitted to check from time to time. Fur-
thermore, possession of a working EBS re-
ceiver is a must for all stations, regardless
of whether they are participants in the
EBS program.

Part 73.932(a) of the FCC rules reads,
“All broadcast station licensees must in-
stall equipment...capable of receiving the
Attention Signal...by radio” And 73.932(b)
adds, “All broadcast station licen-

W americanradiohistornv.com

sees...must install, operate and maintain
equipment capable of generating the At-
tention Signal” Whether a station partic-
ipates in the EBS program, it must have
an EBS receiver and encoder in working
order. Furthermore, the staff must be in-
formed as to their duties in this respect.
Finally, EBS tests must be conducted
weekly in accordance with 73.961(c).
These tests, along with received tests,
must be noted in the station log. The com-
mission has been bearing down heavily
on stations failing to follow 73.961(c).

This station manager is also off-base in
the matter of tower lights. Section
73.1213(c) deals with common-use towers.
It states that in the absence of an agree-
ment designating one licensee as the en-
tity responsible for notifying the local FAA
in the event of tower light failure, the
responsibility falls on each licensee. |
asked if he had such an agreement with
the tower owner and other licensees, and
he said he did not. He also had no light-
monitoring device on his remote-control
equipment.

Responsibility and resources

In the “good old days,” the station man-
ager relied on the full-time chief engineer
and the consulting engineer (on retainer)
to interpret the rules and ensure that the
station adhered to them. Today, few sta-
tions have full-time chief engineers or con-
sulting engineers on retainer. Consequent-
ly, FCC rules are often ignored, or
misinterpreted to suit the local station’s re-
quirements. In most cases, there is even-
tually a day of reckoning when the inspec-
tor arrives to add up the violations bill.

It is the responsibility of contract chiefs
or part-time engineers to maintain an up-
to-date copy of the rules. Several compa-
nies provide such a service, with regular
updates. Contract engineers should be
able to inform their clients accurately and
intelligently about all technical require-
ments of their stations’ operations. If en-
gineers cannot, or do not, then they are
not doing their job.
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- Dual Domain Audio Testing

o There are two worl udm,,. analog and dlgnal These two domams share many

F 4 basic attribtites but whenit comes to audio testing, they’ re‘dlstim:tlv different.

| Until now custom Pﬁudw re‘ﬁ as needed to test digital audlo devices im their own domain.

l Now the System One Dua](Bm‘nam combines both analoo and digital testirg capability in one unit.

ANALOG audio testing with System One Dual DIGITAL audio testing directly in the digital

Domain is even more comprehensive than domain is availzble for the first time.
before. Data aequired can be further System One Dual Domeain provides signal
analyzed using the Digital Signal Processor, generation, analysis and Input/Output
which adds harmonic analysis. waveform capability and also mirrors familiar analog
display and FFT spectrum analysis to the measurement techniques, now implemented
already extensive list of Svstem One’s digitally. The multiple-DSP architecture
capabilities. New version system software supports both AES/EBU serial and two-channel]
supports color VGA graphics and on-screen padallel inputs and outputs at a variety of
cursor function with numeric readouts. sampline' rates.

Integrated analog and digital domain audio testmg. ..only from Audio Precision.

— Audig
SystemOne .. preasnon

RO. Box 2209, Beaverton, OR 97075
503/627-2832 1-800/231-7350
FAX: 503:641-8906, TELEX: 283957 AUDIO UR
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Valuable ideas at
national convention

By Bob Van Buhler

An informative and interesting part of
the SBE National Convention is the annu-
al meeting of the society’s past presidents,
This year’'s meeting was attended by SBE'’s
first president, John Battison; SBE’s cur-
rent president, Brad Dick; and past presi-
dents Bob Jones, Jim Wulliman, Roger
Johnson, Jack McKain and Roger
Johnson.

One idea presented at the convention
was to expand the Ennes Foundation’s
board of directors to include high-profile
broadcast industry figures outside of the
traditional SBE circle. Other suggestions
included an advancing need for education
and job placement services as a result of
the Defense Department’s projected mili-
tary and civilian service cuts. Operating
a dark radio station as a training facility
was also proposed.

The drop in the number of engineers at
the average TV station captured some at-
tention. In 1985, the median number of
engineers was 19; in 1990, it was 11. Tech-
nical advances in automation were the
cause of lost positions, which largely af-
fected operating broadcast engineers.

Women in broadcast engineering

Ten people, six of them women, attend-
ed a session on women in broadcast en-
gineering at the SBE National Convention.
The SBE had never formally examined the
subject.

Sandra Woodruff, of KFWB-AM, Los An-
geles, was the session coordinator and in-
dicated that the session’s chief value was
getting a start, letting women in broadcast
engineering know that there are people
interested in the subject. Woodruff noted
that one of the traditions in broadcasting
is networking. Networking is a valuable
source of technical information and assis-
tance, product information and employ-
ment opportunities.

During the session, it was discovered
that four of the six women attending had
obtained their current jobs as a result of
networking. Women broadcast engineers
are uncommon in a field that traditional-
ly has attracted men. Because of this
minority status, forming a network can be
beneficial.

Van Buhler is manager of engineering at KNIX-FM/KCWW-
AM, Phoenix.
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Certification growing

An understanding has been reached
with DANTES, the Defense Department'’s
education and testing arm, whereby cer-
tification examinations can now be con-
ducted at military education and testing
centers all over the world. This will help
SBE members in the military tie their ad-
vancement in the service to SBE require-
ments and certification. This approach
may help military people obtain civilian
employment, while keeping a degree of
synchronization between Armed Forces

Bast Chapter Madisorn, Wi
MNewslstter:

Beast Chapler Lecnard Charles,
Newsiatter Madison, Wi
Editar:

Greatest New Chicago
Membar

Growth;

Bast Fraguengy - (Madison, Wi
Coordination

Effort;

Best Technica!  |Madison, Wi
Article or Paper.

Best Regional  [Madison, Wi
Conference:

Bast Reglonal | Syracuse, NY
Convention;

Table 1. 1990 SBE chapter awards.

Radio and Television and the civilian
broadcast industry’s level of technology
and sophistication.

IDB Communications, a satellite distri-
bution company, recognizes the value of
sound technical credentials. The compa-
ny offers its engineers and technicians a
5% salary increase when they receive SBE
certification. Advancement to a higher lev-
el of certification for previously certified
engineers results in another 5% pay hike.

This is an unusual situation, because the
satellite company is an industry entity
that, unlike stations, does not sell adver-
tising, but sells a technical service. Even
s0, the company still requires highly skilled
people. Because IDB recognizes the val-
ue of certification, it has set a good ex-
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ISBE Update

ample for broadcast industry executives
who may be less attuned to technical con-
siderations than their satellite coun-
terparts.

Until Jan. 1, 1991, a grandfather clause
existed in certification rules, whereby an
uncertified, but otherwise qualified, en-
gineer with 20 years of experience could
become certified as an SBE professional
broadcast engineer. As of Jan. 1, engineers
seeking advancement to SBE profession-
al broadcast engineer must be previously
certified as a senior broadcast engineer.

SBE awards Fellowships !

Three SBE members received recogni-
tion at the 1990 SBE National Convention.
The SBE membership status of Fellow is
awarded for significant contributions to
the society and broadcast industry over
a prolonged period of time.

Gerry Dalton, a member of the Dallas
chapter, was awarded a Fellowship for his
years of service in frequency coordination
at the national level. Dalton was the pri-
mary developer of the software for fre-
quency coordination and an original and
continuing member of the SBE frequen-
¢y coordinating committee. He has also
almost single-handedly designed and sup-
ported the LAN-based computer system in
the Indianapolis office.

Robert Goza, SBE's treasurer and con-
vention chairman, was awarded a Fellow-
ship for his convention efforts over the
years. Goza has been a key player in eve-
ry SBE convention to date. He is largely
responsible for the growing success of the
SBE convention. ‘

Joseph Manning, SBE board member,
was awarded a Fellowship for his years of
hard work on the SBE sustaining member-
ship program. Under Manning’s direction,
the sustaining member program has more
than doubled during his tenure.

SBE awards
The annual SBE chapter awards were
announced at the 1990 SBE convention.
The chapters and organizations that
received the awards are selected by a com-
mittee of the board of directors. See Ta-
ble 1 for awards by topic.
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Feature Shock!

O tari’s new MX-50. Built
around the premise that

you can have everything you

ever wanted in a two-track tape

machine, and still stay within
your budget. For example:
The Transpori

—DC quartz PLL capstan
motor with (ront panel selec-
tion of operating speeds {from
either a 15/7.5 or 7.5/3.75 ips
speed pair).

—C(apstan speed variable
by = 7% from the front panel.
and by = 50% from SMPTE

10.5" reel size capacity
with sell-centering
NAR hub locks.

Gapstan speed controllable
*50% via SMI'TH time-code __
external controllers.

Optional Voice tditing Mode
(VEM) for twice normal
play speed with audio
pitch shifled down one
octave for normal pitch.

Alloy deckplaie

Lighied VI meters /

with peak-reading
LED indicators.

Headphone amplifier with /
front panel headphone

jack and level control.

Optimized record and
reprocuce heads.

time-code Otari’'s MA-50.
external A built-in tape timer displays carrent Lape position in For whenever or
controllers hours. minutes. and seconds. and includes & scarch-lo- wherever you

via an Otari-
standard 37-pin connector.

—~Optional remote control.
The Electronics

—Lighted VU meters with
peak-reading LED indicators.

—Transformerless active
balanced inputs with XL-type
conneclors.

—Optional Voice Editing
Module (VEM) for twice normal
play speed with normal pitch.

Switch-sclectable NAB/IEC 1)
with front panel indicator
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cue focator with cue point and zero location memorics.

need a profess-
ional audio machine al an allord-
able price.

For more information. call
your nearest Olari professional
audio dealer. or Otari Corpor-
ation at (415) 341-5900.

0/TAR/ 1|

=+ 7% vari-speed

/

Tape drive tachomete
for accurate lape time
display. and for external
synchronizer or controller
interface via Olari-standard
37-pin connector:

DG quartz PLI, capstan moior
with front panel selcction
of operating speeds

Independent recl size
selectors for supph
and take-up) molors.

Buili-in Ly
timer display.

Lilter defeat with
momentary or locked
operation
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Building with
microcontrollers

By Gerry Kaufhold II

Many of the station projects you will
build using the Z-8 family of microcon-
trollers will require the use of external
memory. External memory interface can
be tricky, but it is extremely important.

External-memory interface

Most practical applications require at
least 2k of memory. This can be achieved
by borrowing lines from adjacent ports.
For the Z-8681, port 1 provides eight bits
of address. Port 0 can be configured to act
as an extra four or eight bits of address-
ing. Eight bits of addressing only access-
es 256 memory locations. Twelve bits of
address will access 4,096 bytes, and 16 bits
can address 64kbytes.

Assuming you need to access 2k, you
could supplement the address/data lines
of port 1 with the lower four bits of port
0. You can use the remaining upper four
bits of port O for other purposes, which
will be described later.

The Z-8 has three or four 8-bit 1/0 ports.
These ports can be configured to fit the
application. Because of the limited num-
ber of pins on the microcontroller chip, a
port’s bit lines may sometimes be forced
to do double duty. This often means that
the wires of a given port serve as address
and data lines. This is done via mul-
tiplexing.

In this example, port 1 is multiplexed to
act as data and address lines. When the
eight bits of port 1 are acting as address
lines, these lines are output only. They
must transmit addresses to the external
memory. When port 1I's eight bits serve as
data lines, these lines must be bidirection-
al, because data enters and leaves the sys-
tem. Configuration is the process of tell-
ing a microcontroller which lines are
input, output or bidirectional.

Configuring I/0 ports
as memory

Microcontroller 1/0 ports are configured
by using the mode register. The mode reg-
ister specifies whether flow is incoming,
outgoing or bidirectional. The register also
controls how many bits act as a group. Bits
may be grouped into sets of one, two, four
and eight.

Kauthoid is a market development engineer for SGS-

Thomson Microslectronics, Phoenix.
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In this example, the lower four bits of
port 0 will be configured as address lines,
which are output only, and all eight lines
of port 1 are address and bidirectional
data. (See Figure 1)

To program the Z-8681 to use ports 0
and 1 as 1/0 interfaces to external mem-
ory, the first few lines of the operating pro-
gram must write the hex value 077h to in-
ternal memory location 0F8h. Location
0F8h is the port 0 and port 1 MODE reg-
ister. Code 077h tells the Z-8 to treat the
lower four bits of 1/0 port 0 as external
memory address interface, and to treat all
eight bits of port 1 as memory and data
interface. Use 074h for eight bits of ad-
dressing (port 1 only). Use OF7h for 16-bit
addressing (all of port 1 and port 0).

Timing diagram for
multiplexing
Port 1 multiplexes address and data in-
formation. It cannot send addresses and
receive data at the same time. The proc-

essor gets around this by employing an ex-
ternal latch to capture and hold the ad-
dress bits. After it writes the desired
address into the latch, the port is free to
read or write to the external memory lo-
cation just addressed. The control of this
latch and other associated circuitry is the
essence of external memory interface.

The memory interface is critical. If it
doesn’t work, you cannot program the
microcontroller. However, once you have
a working design, you can use it for all of
your microcontroller projects. Next
month, I'll discuss the timing signals for
the memory interface in detail.

REQISTEA DO1h
FORAT 1 12
7 - A7,D7
el A6,D6 PORT 1:
B EIGHT ADDRESS BITS
: A A5.D5 MULTIPLEXED
Maioe | 9 A4.D4 WITH
REGISTER | a1 g A3,D3 EIGHT DATABITS
4 a3 A2,D2
on |
T;n“ls -l A1,D1
___'_ 3 e ——f=  AQ,DO
i - Al5,
Ala, PORT 0:
: - EITHER FOUR
0 B Al3, OR EIGHT ADDRESS
e A2, BITS, DEPENDING ON
=== THE CODE PROGRAMMED
= All, INTO MODE REGISTER
= A10,
= A9,
B A8, CODE | # OF ADDRESS BITS
REGISTER ¥y 0T4h B
Weheit
oTTh 2
POAT D 110
DFTh 16

Figure 1. By loading special codes into the mode register (OF8h), users specify the function of
each port. Here, port 1 is eight address bits multiplexed with eight databits. Port 0 provides either

four or eight address bits, depending on the code loaded.
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He sam, “You can write almost anything you want

about this machine and put my name under it.” SOWE DID.
Dan McCoy was the first production director
in radio to use the DSE 7000, and he saw it
revolutionize the way production is done at
WZOU-FM,_ one of the top stations
in Boston. A spot that used to take an hour to
produce now takes 20 minutes. Without tape.

Without razors. Without a single dB of genera-

="~ g e

tion loss. Even agency dubs now go right to the

N DI i T HOTrE oy B 1N RADIG, DSE for levels, sound enhancement H GE !
and tags; then onto carts. Creativity has exploded, too. With the DSE's instant UNDO feature,
the fear of trying new things is gone. You simply try another take, assemble a different edit,
or test a new effect. If you don’t like the results, UNDO it instantly. No wonder WZOU has
designed their production facility around the DSE. mw.np H And no wonder Dan McCoy calls

this machine “the most impressive thing that’s ever happened to radio.” His words, not ours.

®
@AKG 1525 ALVARADO STREET. SAN LEANDRO. CALIFORNIA 94577, USA. (415} 351-3500. FAX: (415} 351-0500
Qacoustics

DSE 7000 « THE NEW SPEED OF SOUND“‘
= |
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Broadcasting

from the field

By Brad Dick, editor

emote broadcasts can be either a
joy or a pain, depending on your per-
spective. Many of us cut cur teeth on
remotes. Foo:bhall and Dbasketball
games or a hroadcast from the local
car dealership used to be the typical
arrangement. The setups were curr-
bersome anc required hours of ac-
vance planning and, sometimes, a lct
of lack. Now, tecanology makes it
pcssible for tacio and TV stations to
canduct remote broadcasts from al-
most anywhere at almost any time.

Technology has movec us forward
in so many ways that we often forge:
how far we'va come. From the heavy,
tuba-filled remo:ze amplifiers, to
pocket-sized amps with built-in tele-
phane coupiers, remote broadcasis
are certainly easier.

| recall seeing the many satellite
trucks parked in New Madrid, MC,
awaiting the predicted Dec. 3 eartis-
quake (that never materialized). Or.2
tkirg struck me as particularly impaa-
tan:. If an earthcuake nad hit that
area, those trucks would probab.y
have becomre the primary link be-
tween that community and the rest of
the world.

Talephone lines would likely have
fzilad as the earth shook and creviczs
opened up destroying cables and their
land-based circuits. At the time when

cammunication and information was
most :mportant, thase circuits might
nct e there. Howaver, even if the tar-
restrial communications circuiis
failed. the satellite lirks could con-
tinue to broadcasi. Brozdcasters now
have more contrcl aver their destiny
through the use cf rermate broadcast
technology that has only recently be-
coms availzble.

Broadcasters can now quickly deiv-
er dignals from remote sites with
higher quality than ever before. We
have the capability to take the view-
er/listener to the edge of a burning
build:ng, a raging river or even into
ihe beart of a hurricane.

Such service exeraplifies the type cf
pzrformance that brcadcasters have
a ways given to their audiences. T ne
advantage today is that we can do it
better, faster and from more locations
than ever before. That dDrings all of us
cioser together.

Thnis month, we will examine thtree
impcrtant aspecis of remote brcad-
cast technology:

e “Remotes Revisited”. . . .. page 26
¢ “Commuaicating

With the Field” ............. 48
« “Sharing the

Crowded Spectrim™. .. ....... 62

e
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The Instrument For Those Who Thought
They Could Only Imagine Perfection.
The BVP3/0.

For a demonstration of the studio camera thzt can live up to your imagination, call 1-800-635SONY. S O N Y

BUSINESS AND PROFESSIONAL GROUP
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Remotes
revisited

By Skip Pizzi, technical editor

New technologies are rapidly changing the world of
audio and video backhaul.

Mention the word remote to a broadcast
engineer, and an immediate, decidedly
mixed wave of emotions will result. Re-
motes can provide the highest highs and
the lowest lows in broadcasting for those
involved. The first things the engineer
wants to know are “where?” and “when?”
Based on the answers to these, the en-
gineer will determine how to get on the
air from the site.

There are usually multiple methods to
choose from for this signal delivery, each
with its own set of advantages and disad-
vantages. Quality, reliability, availability,
lead time and cost usually define the de-
cision matrix, leading the engineer to a
decision on the best route. But the pro-
gramming for that matrix, which has re-
mained fairly stable for some time, is
about to be radically revised. New
methods of signal delivery, some evolu-
tionary and some revolutionary, are be-
coming available, and they each offer
potential improvements in one or more of
the parameters mentioned previously. Al-
though most advances so far have in-
volved wired applications, wireless paths
are now beginning to join in.

Most of the advances involve digital
transmission, but the real advantages arise
not from the digital transmission itself, but
from some of the ancillary technologies
that digital transmission allows into the
game. Data compression algorithms,
which have been the subject of recent in-
terest, really find a warm welcome in the
world of transmission.

Transmission of data is, of course, noth-
ing new. But the high data rates required
for digital audio and video transmissions
had previously rendered the availability

26 Broadcast Engineering January 1991

and cost of such service impractical. Data
compression, or bit-rate reduction systerns,
have made possible broadcast applications
of data transmission paths that previous-
ly were only useful tor computer intercon-
nection. Reductions from earlier data rates
for digital audio and video transmissions
of 8:1 or higher are now becoming com-
monplace.

Data compression, transmission

Although these data compression al-
gorithms are viewed as major break-
throughs, history will likely look upon
them as natural evolutions, and consider
the earlier linear PCM systems as
dinosaurs. Although the straightforward
nature of linear PCM may have been help-
ful in making the transition from analog
systems, especially where bandwidth was
cheap and available, it is an inefficient
method for encoding digital audio and vid-
eo signals. The resolutions of today’s lin-
ear PCM systems are overkill in terms of
the actual needs of listeners and viewers,
Significant reductions in actual transmit-
ted data can be achieved by applying data
compression algorithms to the data-
streams that linear PCM conversion
produces. At present, linear PCM of as
high a resolution as economically feasible
is still a good idea for the original conver-
sion of analog signals to the digital do-
main. For signal-processing manipulations
of digital audio and video signals, this
linearly converted, high resolution is also
desirable. But once the production phase
is completed, and it comes time for final
signal storage or delivery, data compres-
sion is an appropriate tool.

The recent progress in data compression

waany amaricanradiohistorns caom

for audio and video signals owes much to
a departure from earlier compression sys-
tems’ purely statistical analysis of the
datastream’s coding redundancies; new
systems acknowledge the limits of the lis-
tener/viewer's sensory perception. Study
of masking effects in the auditory and vis-
ual systems has now become the starting
point for algorithm design. Today's so-
called perceptual coders are, therefore,
based on psychoacoustic or psychovisual
(rather than statistical) models, and owe
their coding efficiencies to an appreciation
of the audience’s tolerances. Purists might
consider this cheating, but in fact, it is sim-
ply an elegant implementation of the in-
herent attribute of a digital system, which
allows such customizing of a medium to
its users.

Although data compression systems that
use perceptual coding exist for audio and
video signals, further progress has been
made in the audio realm. The services
used for such backhaul are all data pipe-
lines, and as such, are specified in terms
of data rates. Broadcasters need to shift
gears a bit here, and no longer think in
kilohertz or megahertz of bandwidth, but
in kilobits or megabits per second (kbit/s
or Mbit/s) of data throughput.

A data rate must be considered first in
linear PCM terms, and then in its subse-
quent compressed form. In the linear
mode, the data rate of a given signal is
simply its sampling frequency (in hertz)
multiplied by its resolution (in bits/sam-
ple). For example, CD-quality audio uses
44.1kHz sampling at 16-bit/sample reso-
lution, requiring a 705.6kbit/s data rate,
per channel (stereo requires doubling that
data rate to 1.411Mbit/s), before adding
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In Service.

Unfortunately, our Porsche Targa Carerra is
in for a pit stop. Seems there's an annoying
noise in the front end. Pity.

Meanwhile, the incredible Schmid SIAT is
still going strong. In fact, this fully automated
marvel is fast enough to conduct complete
audio tests in under 5 seconds. Which means
you can now measure audio network quality
in-service. Without the noise and intrusion of
lengthy tone tests. Without interrupting
programming. And without annoying your
audience. Amazing.

Even more amazing, SIAT lets you measure
noise, distortion and crosstalk during peak
broadcast periods, when quality is critical and
the transmission environment is noisiest.

Of course, SIAT comes fully loaded with
features even a Porsche would be proud of. Its
modular design means SIAT can expand as
your needs expand. And it can help maintain
audio quality fer any transmission media: fiber
optic, satellite, microwave or physical line.

All of which proves: In the race for satisfied
viewers and listeners, SIAT leaves the compe-
tition in the dust. For a free copy of our SIAT
video or more information, race to the phone
and call 1-800-955-9570.

S22 Schmid

Telecommunication
15 West 26th Street [ New York, NY 10010
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any error correction overhead. A digital
audio compression algorithm capable of
4:1 data rate reduction takes that linear
PCM signal and reduces its resolution to
an average of 4-bit/sample (while leaving
its sampling frequency alone), therefore,
providing a 192kbit/s data rate. Table 1
shows some other data compression ratios
for audio, and their resultant data rates,
at several common sampling frequencies.

Because the sampling rate is not
changed by the digital compression sys-
tem, frequency response and time-domain
performance retain the same excellent
specifications typical of most linear PCM
conversions. Delay is introduced by these
codecs, however, and it is generally in di-
rect proportion to the amount of data
compression applied. (For more on this
coding hardware, see, “Digital Radio:
Promise or Peril,"” BE, December 1990, pg.
68.)

Audio applications

Current telephone company installations
and tariffs can provide a variety of serv-
ices in most domestic and some interna-
tional locations, with more new services
being deployed in many cities. Table 2
shows these services and their data rates.
(See the related article, “Glossary of
Terms,” pg. 42.) Rough equivalents to each
of the domestic services shown in Table
2 do exist outside the United States, but
their actual data rates differ, requiring for-
mat conversions for international trans-
missions. Most LDSs can handle these.

Digital audio transmission on DS] (or T1)
lines has become widely available, and is
often cheaper than standard analog pro-
gram audio loops, for service and instal-
lation charges. (See the glossary for dis-
tinction between DSl and T1 nomen-
clature.) DS1 is a 1.544Mbit/s serial data-
link. and like all telco data transmission
(but unlike audio loops). service is provid-
ed bidirectionally. Using the calculations
just mentioned, it's easy to see how DS1
can carry a linear PCM stereo audio sig-
nal. or several such compressed channels.

DS1 service is also extremely reliable.
Its bit error rate (BER) of 10~? (the prob-
ability of error reflected by the specifica-
tion of no more than one erroneous bit
in 10° transmitted) is the lowest of any

available. By way of reference, IEEE and
CCITT have established 10~6 as the BER
required for data customer satisfaction.

The data carried on a DS circuit is ac-
tually a multiplex of 24 data channels or
slots of 64kbit/s each. (An additional
8kbit/s is reserved for sync data.) These
individual 64kbit/s slots are called DS0
channels. For standard telco T-carrier use,
each DSO carries a voice-grade circuit.
When a customer leases a DSI circuit, it
can be configured to carry any bandwidth
channel that DS1 hardware is available for
(3.5kHz, 5kHz, 7.5kHz, 15kHz) in any
combination, up to the customer-usable
data limit. When a customer leases a full
DS1, a telco may take one DSO slot for
framing and other overhead, in addition
to the 8kbit/s synchronization slot, leav-
ing approximately 1.4Mbit/s for customn-
er data. Check with your telephone com-
pany for its exact rate. A rack of coding
and multiplexing hardware appears on
each end of the DSl line, usually as
customer-provided equipment (CPE), and
the circuit can be reconfigured simply by
changing the appropriate cards in the
proper slots in the racks at both ends.
These reconfigurations can be performed
by the customer at any time, without tel-
co involvement or notification.

Unlike the labor-intensive installation
and equalization of an analog audio loop,
putting in a T-1 circuit has become as rou-
tine as a standard dial-up telephone serv-
ice installation. This and the capacity gluts
in some areas are lowering costs for DS1
service. Customers’ use of digital compres-
sion systems on DS1 channels will only in-
crease this economy. Whereas, in the past,
a 15kHz audio channel had required six
or more DSO slots, current hardware im-
plementing perceptual coding reduces this
to two DSO slots. Equipment for 15kHz au-
dio on a single DSO should become avail-
able this year. When comparing the old
and new orders, remember to account for
these digital telco services’ fully bidirec-
tional capabilities, which add further to
their thrift. Although interfacing hardware
for backfeed channels from the station to
the remote site must still be provided, their
pathways require no separate costs or
orders.

In some areas, “Fractional T1" service

SERVICE DATA RATES
_OFFERED (bita/sec) |
Switchad 56 Stk
D50 Gk
D51 1.544M
D52 6312M
b3 44 T36M

Table 2. Current US. digital telephone data
services and their data rates.

is becoming available for intraLATA (lo-
cal) applications. This service allows a cus-
tomer to lease only the number of DSO
slots on a DS circuit that are needed for
a particular application. Although instal-
lation charges will be about the same as
for full DSI service, service charges may
be drastically reduced for many remote
audio applications. Again, all slots oper-
ate bidirectionally.

Another new telco digital offering that
broadcasters have begun to use is the
Switched 56 service. This facility is avail-
able in approximately 400 metropolitan
areas in the United States, and from some
long-distance carriers. It provides a bi-
directional 56kbit /s data path for use with
dial-up terminals, with service billed by
the minute. A switched channel service
unit (CSU) — the equivalent of a telephone
instrument and data interface — is provid-
ed by the telephone company, or may be
purchased by the customer. It allows voice
or data interconnection, and dial-up rout-
ing of the data path to any other similar-
ly equipped destination on the network.
For broadcast use, additional codecs may
be used on the circuit to feed wideband
audio. (See Figure 1.) These codecs are not
available from telcos, and must be pur-
chased by the customer. They are current-
ly available in 7.5kHz versions (using
CCITT G.722 coding), with the first wider-
bandwidth units implementing more
sophisticated perceptual coding expected
early this year.

Terminal hardware for this application
(CSUs and codecs) is expensive, ranging
from $2,500 to $4,000 for each end of a
Switched 56 path at present. Usage cost,
on the other hand, is much less than au-
dio loops of similar bandwidth, especial-

RESOLUTION COMP,
tav. bits/sample) | RATIO
18 11

4 L

3 5.3

287 g1

2 81

1.45 11:1

4 f.=44.1kHz
766 705.6
192 1786
144 132.3
128 117.7
a5 BE8.2
9.6 B4

OUTPUT DATA RATES (kbitsis)

15 =32kHz fa =16kHz
512 256
128 64

98 48
85.4 42.7
B4 az
46.4 24.2

Table 1. Data compression tuble showing range of compression ratios currently under consideration and their resultant output data rates at a
tariety of sampling rates (fy). Audio bandwidth is approximately one-half of f, Data rates quoted are per single audio channel (mono).
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O 3M

Fortunately, thereis “p

one tape company that’s as demanding as you are.

In this business, people are always striving for
perfection. Constantly demanding more
from themselves. And more from their
tape. At 3M, we share that commuit-
ment. We know you can’t afford a
tape problem. And neither can we. |
That’s why we laser test our
480xst Video Tape to ensure con-
sistently high quality. If you demand S
perfection, 1t’s the one-inch tape you
should try. In our products and service, -
we have one primary goal: We wont be sahsﬁed untll you are.
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ly for occasional service. For long-distance
applications, relative savings are even
higher. Several radio networks already use
this system for audio backhaul, and expect
full amortization of their terminal hard-
ware to occur within the first year of op-
eration. For strictly local or less frequent
use, this cost-recovery period will be
longer, but still may warrant exploration.
Hardware costs are also expected to drop
as sales and service availability increase.

CSUs may also be leased from some tel-
cos, keeping up-front outlay lower. CSUs
are available in 2-wire or 4-wire versions,
with 2-wire types costing less (as low as

$500 currently, while 4-wire CSUs may ex-
ceed $2,000). Unfortunately, the choice be-
tween 2- and 4-wire operation is not up
to the customer, but to the local telco serv-
ing the area. (See Table 3.)

Switched 56 charges are levied by the
month for the access line (and leased
CSUs), with intralLATA call-time billed at
a flat per minute rate. InterLATA service
is also billed by the minute, but on a
distance-sensitive basis. Access fees
around the United States currently run
from $30 to $200 a month, with most
areas on the lower end of that range and
dropping steadily. IntraLATA connect time

costs approximately 10 cents a minute,
and interLATA domestic calls average less
than 50 cents a minute. Installation fees
vary widely, but seem to average around
$200-$500.

Switched 56 is available to Europe and
Japan, as well, although it is a 64kbit/s
service in most overseas locations. Con-
version hardware is available for such an
application. Like the higher-speed chan-
nels previously mentioned, no internation-
al standards exist for these switched serv-
ices today, although they are currently
under development. Among their goals is
a framing standard for byte synchroniza-

56kbaud ACCESS LINES

(2- OR 4-WIRE)
IN out
V.35 LocaL V.35
AUDIO CODEC = csu > = TELCO - csl = »{ CODEC AUDIO
SWITCH
ouT IN
(CPE) (CPE OR TELCO) (CPE OR TELCO) (CPE)
3
LDs

Figure 1. Block diagram of Switched 56 circuit path.

Silver Plated Nl Connectors

1-800-233-1728
Just a Phone Call Away!

RF Connectors has the
largest inventory of
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nectors... just a phone
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RF's N Connectors and
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with silver plated bodies
to prevent intermodula-
tion. Each connector has
gold plated contacts for
superior conductivity and
Teflon* dielectric for ul-
timate frequency perfor-
mance and power han-
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* Trademark of Oupont Corporation
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CONNECTOR.
MA\% Unlimited
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LV Sl .. -‘ Warranty

A Division of RF Industries, Lid.

(619)587-0656  (Natonal) 800-233-1728  (Fax) 618-587-0049
{Telex) 498-3540 LSV /10040 Mesa Rim Road, San Diego, CA 92121

7.5kHz Dial
Up Audio

CCs' family of digital audio CODEC boxes gives you
Crystal Clear Digital Audio™ over switched 56/64kb
dial phone lines, ISDN, DSO fractional T1 or other
digital facility, 56kb and 64 kb dual speed capability is
available for international service. Ask about our new
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Crystal Clear Digital Audio™

CORPORATE COMPUTEH SYSTEMS Audio Products
33 West Main Street, Holmdel, N.J. 07733
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tion, so that full interoperability between
codecs from all manufacturers worldwide
will be assured.

Some telcos offer a similar unswitched
service, in which a single DS0 channel can
be leased on a monthly basis. For heavy
point-to-point users, this may be cheaper
than a switched approach. It is also avail-
able in some areas where switched serv-
ice is not yet operating. As single DSOs,
these operate at 64kbit/s, and their termi-
nal hardware is less expensive because it
need not accommodate switch signalling.

Data network broker services can ar-
range for a Switched 56 (or other digital
service) circuit or network to be estab-
lished, at no charge to the customer. Like
travel agents, these companies operate on
commissions paid to them by the telcos
whose circuits they book. This service can
provide great convenience to the broad-
cast user, especially for long-distance ap-
plications where multiple and distant tel-
ephone companies are involved.

The next level of service that U.S. tele-
phone companies will be providing is the
Integrated Services Digital Network
(ISDN). Already available in a few loca-
tions, basic rate ISDN provides two
64kbit/s paths (B channels) and one
16kbit/s circuit (D channel). This service

is also referred to as 2B+D. Primary rate
ISDN service will provide 23 64kbit/s B
channels, and one 64kbit/s D channel
(23B+D); this is roughly equivalent to a
full DSI circuit (1.536Mbit/s). The distinc-
tion between B and D channels incor-
porates an important change from current
switched networks (including most
Switched 56 technology). With ISDN, data
paths are separated from the signalling
paths used for all the logistics of call-
directing and other switch control. This
technique is referred to as out-of-band sig-
nalling, and is contrasted to the in-band
signalling in use with today’s switched sys-
tems, wherein the switching is controlled
by pulses or tones on the same path and
within the bandwidth of the audio or data
being transmitted. For data transmission,
the datastream interruptions that in-band
signalling demands will be eliminated with
ISDN.

ISDN will be a bidirectional, customer-
switched service, operating as a dial-up,
billed-by-the-minute data network, allow-
ing circuit-switched and packet-switched
operations. Its multichannel nature will al-
low simultaneous voice and data or oth-
er combinational applications. ISDN is
eventually intended to replace the current
dial-up telephone system, but it is consid-

ered a far future possibility. In fact, ISDN
is characterized more as a concept than
as an actual single service, because it is,
in effect, the mating of several other sep-
arate services — some already available
individually — with higher-capacity
switching hardware and new system ar-
chitectures. Although new fiber paths are
being laid for more and faster intra- and
intercity carriers, ISDN can continue to use
existing network copper to the end-user.

At present, some telcos offer ISDN serv-
ice only to large, data-intensive business-
es who order hundreds of lines to a sin-
gle location, but acceptance of orders for
single stations is on the horizon. When this
ultimate stage is reached, and service is
widespread, 2B+D ISDN may be the deliv-
ery method of choice for stereo 15kHz
broadcast audio plus communications to
and from a remote site. Universal domes-
tic deployment of ISDN is expected by the
late 1990s.

Meanwhile, back in the land of POTS
(plain old telephone service), frequency-
shifting equipment for standard dial-up
lines has also seen some advances. The
original single line units (50-2,750Hz} that
appeared in the 1970s were followed by
2-line (50-5,000Hz) devices in the early

Continued on page 38
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ANNOUNCING A BREAKTHROUGH
IN 3D ANIMATION FOR YOUR PC.

Autodesk 3D Studio.
You’d buy it even if it didn’t cost
thousands less.

True, you can spend a lot more for
3D animation. But do you really need t0?
Maybe you should take a good look at
Autodesk 3D Studio.” Because once you
do, you may never look at a more expen-
sive 31) animation software program again.
Big features, small price.

Autodesk 3D Studio software has all the professional
features to produce broadcast quality 31) animartion. All in one
powerful, easy-to-use integrated user interface. Like a mod-
eler, materials editor, renderer, keyframer and more.

Create sophisticated, high resolurion animation. In less
time. For less money. Render 32 bits of color to a variety
of industry standard file formats. Then view them on
everything from VGA 1o high resolution graphic displays
like TARGA” Or output to videotape, film recorders or
color printers.

Unleash full-blown 3D animation.

and affordable on a ’C. The Autodesk

3D Studio keyframer creates movements
auromatically—and does it with amazing
speed. Then the renderer produces finished
animations so quickly, you won't believe
your eyes.

Wide range of tools. Wide-eyed effects.
Combine fonts and powerful drawing
features with built-in 3D geometry tomodel
objects. Use the extensive materials library, or create your own
with shades and textures of startling photo-realistic quality.
And bit map images or even 21) animations can be applied to
objects for special effects.
Add drama with cast shadows and camera moves.
Like roll and dolly. llluminate your scene with spot-
lights of animated color, hotspot and falloff. Or use

automatic squash and siretch or ease in/out to creaic
convincing lifelike movements. The only limuations are
/\ the boundaries of your imagination.
A ® Sure, the features are eye-popping—but the

real eye-opener is the price. Only $2995. Why you’d

Protessional quality 31) animation is now possible AUTODESK want another program is the $64,000 question.

l‘or more information, or the mame of your nearest Authorized Multimedia Reseller, call 1-800-879-4A3D. (1-800-879-4233)

\utodesk, Multimedia Division, 2320 Marinship Way, Sausalito. CA 94965 © 1990, Autodesk.
Autodesk 3D Studio is a trademark of Autodesk. The Autodesk logo is a registered rrademark of Autodesk. TARGA 1s a trademark of Truevision.
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Panasonic Introduces
The Perfect Formula
For Professional Editing.

SVHS + TBC + DNR+ VITC/LTC

Panasonic"‘—*" has refined the criteria for post
production with the perfect formula for
professional editing. With the introduction

of the AG-7750 Pro Series SVHS Editing VCR.

It combines the most comprehensive video
production format with every essential signal
processing component. For a price that makes
alternatives a thing of the past.

The formula starts with the outstanding
performance of the SVHS format. With
improved processing circuitry for even greater
Y/C component accuracy through multiple
generations of recording.

The multi-generation performance is
further enhanced by the unit’s built-in digital
time base corrector (TBC). It even eliminates

www.americanradiohistorv.com
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+ RS-422A+ XLR = $6,500

Jjitter, skew, head impact error and color blurring.

The Panasonic AG-7750 also incorporates field
coefficient dynamic noise reduction (DNR). It
increases the signal-to-noise ratio by reducing
video noise during playback for optimal results.

To insure frame accurate editing, there’s
vertical interval (VITC) and longitudinal (LTC)
time code capability. Both internally through
an optional plug-in board, or through
external connection.

For advanced system integration, the
Panasonic AG-7750 has a built-in RS-422A
interface. So you can easily take advantage of
the unit’s high performance with virtually
every professional and broadcast video
system available.

Price does not include VITC/LTC optional boarc.

There's even XLR audio connectors with

individual three-position level selectors. To help
preserve the high quality sound of your
productions throughout the editing process.

And it only adds up to $6,500 (suggested
list price).? That's about half of what you would
pay for a comparable editing VCR package.
And that’s no alternative.

Let the perfect formula for professional
editing work for you. With the Panasonic
AG-7750 SVHS Editing VCR. For more
information, call 1-800-524-0864.

Panasonic

Broadcast & Television Systems

Suggested list price indicates the price at which we believe our products can be most successfully merchandised. No representation is herebv made that substantial sales are. or will be made at the suggested price
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Panasonic“ makes it easier
than ever to carry away the
performance of SVHS. By offering
you the smallest, lightest and most
versatile SVHS dockable VCR
available. The Panasonic AG-7450.
It delivers field recording with no
strings attached.

Now you can combine the high
performance of Panasonic’s 300CLE,

Z00CLE and F70 CCD Cameras
with the AG-7450. To create a
one-piece SVHS camcorder system

designed for one-person operaton.

Because everything you need for
high performance field recording
sits right on your shouider. Which
means greater mobility and
flexibility when shooting. The
AG-7450 can aiso be used as a

stand-alone field recorder with
an optional 14-pin VCR adaptor.
And even though the AG-7450
weighs in at a mere 7.5 pounds, it
delivers heavyweight performance.
Because it provides you with all
the exceptional recording and
playback characteristics you
demand. Like the economy of
two-hour recording on a single
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cassette, Y/C signal separation
with over 400 lines of resolution
and a signal-to-noise ratio in
excess of 47dB. So there’s no need
to "bump” your original foctage
for post production.

In addition, the AG-7450
provides street smart features.
Like an antirolling system to
compensate for gyro error an the

video head. Four channel audio
(two hi-fi and two linear) with
independent level controls. And
an optional vertical interval/
longitudinal time code (VITC/LTC|
generator/reader that docks
directly to the back of the unit.

So if you're looking for a
lightweight dockable VCR that
performs like a heavyweight, take

Circle (22) on Reply Card

a good look at the AG-7450. You
won't have to look any further.

It's Panasonic field recording.

With no strings attached. For more
information, call 1-800-524-0864.

Panasonic

Broadcast & Television Systems
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Continued from page 32

'80s. In the last year or two, 3-line systems
(50-7,500Hz) have been introduced. Differ-
ent manufacturers use different techniques
to accomplish the frequency division and
shifting, some employing analog circuitry,
some digital. Throughput delay, therefore,
varies between systems. Additionally,
some hardware implements complemen-
tary multiband noise reduction, which can
help in long-distance applications. Auto-
dial, automatic delay compensation and
other smart setup features are also avail-
able on some of these newer units.

For non-real time applications, half-
speed transmission can be used with any
frequency-shifting system, thereby gaining
an additional octave at the high-end, while
losing one at the bottom. Three-line sys-
tems are, therefore, capable of full 15kHz
response at half-speed. Transmission time
is, of course, doubled with this technique,
and line noise may become more of a
problem than at normal speed on some
long-distance calls.

In the non-wired audio world, digital
compression algorithms are also begin-
ning to be applied to remote satellite ap-
plications, with several companies com-
bining perceptual source coders with
satellite modems. The narrow bandwidth
and robust coding of these transmissions
make them ideal for very small aperture
terminal (VSAT) applications. This, in turn,
allows stations to operate a cost-effective
remote vehicle or flyaway package using
a dish as small as 1.2m. Because these sys-
tems use the Ku-band, satellite time is
cheaper, and terrestrial interference is
reduced when compared to C-band oper-
ation, although rain-fade may be a great-
er problem with Ku. Satellite feeds may
also originate from practically anywhere
— across town or across the country —
within the satellite’s footprint. If transpond-
er space and hardware is available, and
budgets permit, the satellite link can be
made 2-way, allowing high-quality audio
backfeeding to the remote site, and full
voice and data communications. This is es-
pecially helpful when the remote site is
beyond the broadcast signal range of the
station. When comparing VSAT operation
to short-haul alternatives, however, re-
member that each hop of the satellite in-
troduces about !/s-second of delay.

Video applications

A great deal of work is currently under
way on digital video compression. The
most notable for broadcasters puts com-
pressed NTSC video on DS3 (45Mbit/s) tel-
co service, with high-quality video and
two to four digital audio channels. In con-
trast to traditional analog telco video cir-
cuits, D83 service is provided bidirection-
ally. DS3 is becoming available from some
RBOCs and LDSs; video services based on
this technology are also being offered by

38 Broadcast Engineering January 1991

some private operators equipped with
their own DS3/fiber networks. Although
DS3 currently operates mostly as a leased-
line service, with monthly-rate billing, and
switching orders called in with at least one
hour’s notice, this year will see the wide-
spread introduction of customer-switched
services, with per-minute, mileage-
sensitive billing. Vendors of these servic-
es point out their improved security and
reliability over satellite delivery, although
for remote backhaul, the portable uplink
retains its edge in quick access from prac-
tically anywhere. But as fiber networks ex-
pand, this latter point will require frequent
re-evaluation, along with comparisons of
cost and quality between the fiber and sat-
ellite backhaul options.

Telco DS3 trials for NTSC transmission
have been conducted during 1990, and are
continuing into 1991. The trials connected
eight cities on a customer-switched net-
work, using a standard PC for switch con-
trol. Video is compressed using discrete
cosine transform (DCT) coding on a frame-
at-a-time (intraframe) basis, thereby avoid-
ing the motion artifacts introduced by
earlier interfield/frame differential PCM
systems. A perceptual approach to the
coding algorithm has produced success-
ful results. This compressed video signal
requires about 40Mbit/s, while 14-11 cod-
ing (CCITT J.41) is used for audio, allow-
ing four 15kHz channels to be carried in
the 1.5Mbit/s allotted to audio. (The cur-
rent trials are only equipped for two au-
dio channels, however.) For network con-
trol, 131kbit/s is used with 65kbit/s used
for a quiet voice-grade communications
channel, and a 7% overhead is retained
for forward error correction. The tests
have been considered largely successful,
and have provided much useful ex-
perience for all involved. The tests have
taken place at ABC and CBS Television,
and are currently under way at NBCTV.

Later steps in the trial (early-mid '91 at
PBS) will introduce an HDTV system us-

ing two DS3 channels, with compressed
high-definition video replacing the NTSC
signal, but the rest of the format will re-
main the same. This is designed to pro-
vide a graceful evolution to HDTV distri-
bution, because during the transitional
years, it is expected that some programs
will remain NTSC while others move to
high-definition (just as in the B&W-to-color
transition). A sensible backhaul and dis-
tribution system will be easily able to ac-
commodate both. ‘

Other digitally compressed HDTV trans-
missions are also under development.
Several medical applications using three
DS3 channels (one for each RGB compo-
nent) have been established, linking hospi-
tals and other medical facilities. At the pro-
totype stage right now are codecs that put
a full composite HDTV signal into a sin-
gle DS3, albeit with some loss of reso-
lution.

Unlike T-1, DS3 typically does not use
copper for any of its paths, but requires
end-to-end fiber or wideband radio links.
Along-haul fiber link carries 12, 24 or 36
DS3 channels, while first- and last-mile
fibers generally carry only three DS3s. Ra-
dio links put a single DS3 on an 18GHz
or 23GHz channel, but as many broad-
casters know, these have limited path
lengths, and are often affected by rain
fade. (DS3 can also travel up to 450 feet
on coax, but this is rarely implemente‘:d in
telco operations.)

On the other end of the resolution spec-
trum, low-resolution video transmissions
are also becoming available, aimed pri-
marily at the teleconferencing market.
One LDS has begun to offer a switched
384kbit/s service for teleconferences; its
video quality is limited-motion mono-
chrome. A similar application will be avail-
able in the future with primary rate ISDN,
using three 384kbit/s “H0” channels and
one 64kbit/s D channel.

Still-frame video technology has also

Continued on page 42

TELCD SERVICE NAME WIRE MODE
Ameritech? Switched Digital Sve, (S0S) Z or 4 wires
Bell Atlantic ‘Switched 56 4 wire
Bell South Accupulse 2 wire
MNYMNEX Bwitchway 2 or 4 wire?
Pacific Telesis Centrax |53 2 wire
Southwestern Bali MicraLink [ 2 wire
LISWest Switchnat 56 4 wire
ATET Accunat 56
US Sprint: VPN 581
NOTES:
! Service varies from widely available (lllinois) to nonaxistant {Ohia),
2 Wire mode varles within sarvice area, depending an local switch hardware.
4 Actually an ISDN service, providing two basic rate lines {four B channals),
* Interfaces only with Ball South or PadTel, and Incompatible with ATAT,

Table 3. Brand names under which Switched 56 service is marketed by RBOCs and LDSs. (Most
are registered trademarks.) Wire mode of switch operation at RBOCs is also shown.
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Auditronics' new 210 may look like more of the same, but...

Our new 210 radio console looks remark-  sory selection to our standard clocktimer ~ Manufacturing innovations throughout
ably similar to our 12-year-industry- with sequencer capability that you can the 210 allow us to deliver Auditronics’
leading 200 radio console...until you look  slave to your house system. quality at a price you'll find very attrac-

tive. In addition, you get our factory-
direct warranty service for the first year,
backea by Anditronics’ legendary lifetime
techrical support.

beneath the surface. Inside the 210 you'll
find improvements in every section you
can hear and use. From our new lower-
noise input preamplifiers to our new
transformerless output modules. From
our new overbridge and broader acces-

All-new modules include an upgraded
telephone interface with direct recorder
output that doesn’t require an input
module or third bus. All output modules

are identical full-featured stereo so you Your radio console for the 90s is the
can interchange at will, and you 1l need Auditronics 210. Call us free at

N fewer spares. 800-638-0977 today to ask why.

A " L ] L ] L ]
v QUdlthnI(/. INC. 3750 0Id Getwell Road, Memphis, Tennessee 38118 « 901-362-1350
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The secrets of the you stay on the leading
- enferfainment industry can edge only through
: be found in @ wonderfully @ bieckihiough products.

mysterious room. The editor’s suite. iogging, still-frame editing and, of course, Which is ciitically important if you
That's where the leaders of Disney ~ dazzling picture quality. live to create magic.
i Productions trust their magic to the leader Equally important, Sony supplies you Sony. The leader video leaders follow.

in professional videotape: Sony. with a brilliant supporting cast: Sales

Disney producers and engineers know  representatives who listen. Engineers

that fantasies come true on the tape who can respond quickly. And researchers

SONY

designed for real-world shuttling, who know that PROFESSIONAL VIDEOTAPE

© 1990 Somy Corporation of America Sony is o registered trodemark
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©1990, illbruck, inc.

Continued from page 38

benefited from digital compression de-
velopments. Currently available hardware
allows still video images to be transmit-
ted over standard dial-up phone lines in
30 to 90 seconds per frame. Using
Switched 56, DSO or ISDN, the transmis-
sion time is reduced to as little as
10s/frame. Any standard video device can
feed these systems.

On the RF side of video backhaul, one
satellite company lias begun testing a vid-
€0 compression svstem that places two
55dB signal-to-noise (S/N) video signals (or
three at 46dB S/N). each with its own pair
of 15kHz audio channels, on a single
36MHz transponder. The system performs
its claimed 22% baseband reduction with
time-division multiplexing of component
NTSC signals, using a type of perceptual
coding for digital compression of the vid-
eo signals’ diagonal resolution. Meanwhile,
a DBS vendor recently announced a digi-
tal compression system that squeezes eight
NTSC video signals on a single 36MHz
transponder. available by mid-1991.

The rate of change in point-to-point
transmission technology is sometimes
enough to make a person yearn for the
old tin can and string. But these new serv-

ices are providing broadcasters with bet-
ter quality, easier access and lower costs
for their remotes. In that kind of win-win-
win situation, it's well worth the effort to
bring a broadcast operation up to data
speed.

Acknowledgments: Thanks to Larry Hinderks, Tim Chase
and David Lin of Corporate Computer Systems; Bob Black-
burn of Bellcore: Louis McAlister and Myron Kelter of South-
western Bell; Peter Eadie of Intraplex: and Howard Meiseles
of Vyvx NVN. Special thanks to contributing authors to this
report, Jeff Andrews of WGCI, Chicagc and Tim McCart-
ney of NPR, Washington

Glossary of data
transmission

terms

By Skip Pizzi, technical editor

ADPCM—Adaptive differential pulse-
code modulation. A form of digital cod-
ing more efficient than linear PCM be-
cause it only codes the difference be-
tween one sample and the next, instead

Circle (30) on Reply Card

of assigning a fully discrete value to each
sample. It also adapts its coding to the
signal values currently under process.
Considered a form of statistical data
compression.

AMI—Alternate mark inversion. The bi-
nary modulation code used by the tele-
phone company for data and digital
voice transmission. It uses RZ coding in
an alternate bipolar scheme, with logi-
cal Os corresponding to 0V, and logical
Is alternating between +3V and —-3V.
(The first logical 1 produces a +3V out-
put, the next 1 produces -3V, the next
+3V, and so on.) Self-synchronization is
possible with this approach, but the
number of continuous 0s must he
limited.

Baud—Bits per second.

B channel—In ISDN service, a channe!
designated for customer data transmis-
sion, uninterrupted by any signalling
data.

Bellcore—Bell Communications Re-
search. The R&D company that feeds
technology and standards to the RBOCs,

V F ilbruck

1-800-662-0032

(In MN: 612-521-3555)
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Reasons To Specify MCL
Klystron High Power
Amplifiers.

MCLs versatile Klystron High Power Ampilifiers
are designed for SATCOM C-Band and Ku-Band
applications, as well as for other bands, and are
recognized throughout the industry for their wide
spectrum coverage and consistent, reliable
performance. Designed to operate under various
environmental and specialized mechanical
conditions, and engineered for minimal
maintenance. Full microprocessor or standard
CMOS Logic system control. B Modular
construction for rapid sub-assembly access.
Motorized channel selectors available (most
models). B RS232, RS422, IEEE488, or Remote
Contact Interfaces. Electrical/mechanical
“no-step” or SCR AC line regulation. Bl Beam
supply on casters, all other assemblies on slides.
Bl Ruggedized for transportable applications.
MCLs design, manufacturing and quality control
processes ensure the highest quality satellite
communications amplifiers and allied equipment
available on the market today. All at competitive prices.
For your FREE Engineering Guide,

Microprocessor main- call or write MCL today.
frame shown (standard
logic unit is similar,
except with analog
metering).

b

_C MCL/INC.
g l—‘ 501 S. Woodcreek Road
Bolingbrook, |L 60440-4999
/ 708-759-9500
Fax: 708-759-5018

MCL provides 24-hour, seven day a week service and maintenance support

throughout the world. 24-Hour Emergency Service Number (312) 461-4536
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and is funded by them. Formerly Bell
Labs.

Carrier—In telco parlance. refers to a
multiplexed digital interoffice signal,
containing many individual calls or sig-
nals in a single cable or fiber.

CCITT—Consultative Committee of In-
ternational Telephone and Telegraphy.
The international standards-setting or-
ganization for telephone systems, estab-
lished by the United Nations. Its T1/D1
committee s currently at work on de-
veloping standard digital audio and vid-
€0 compression systems.

Codec—Coder/decoder. Any device that
includes digital transmission/encoding
and reception/decoding circuitry in the
same chassis.

CPE—Customer premise equipment.
Refers to any network interface hard-
ware not provided by telco.

CSU—Channel service unit. Terminal
hardware for a telco data line. either
CPE or telco-provided. Also referred to
as CSU/DSU (DSU = data service unit)
in T-1 applications. Interfaces unipolar
NRZ computer-style datastreams to the
RZ bipolar (AMI) telco data format. A

swilched CSU includes a keypad for call
direction and other switch control.

D channel—In ISDN service, a channel
designated for signalling data only.

DDS—Dataphone Digital Service. The
first telco data service in the United
States, originated in the mid-70s by
AT&T.

DSO—Digital service 0. A 64,000 baud
data channel.

DS1—Digital service 1. A 1.544kbit/s
data service usually configured as 24
DSO channels plus an 8kbit/s sync.

DS2—Digital service 2. Four DSI chan-
nels multiplexed together.

DS3—Digital service 3. Twenty-eight
DSI channels muitiplexed together with
additional control data. providing a data
rate of 44.736.Mbit/s (45Mbit/s).

First-mile—Refers to the signal path be-
tween a program’s origination site and
its entry point to a common-carrier's net-
work or a private satellite uplink.

InterLATA—Refers to telco service or

rales between LATAs, or long-distance
service.

IntraLATA—Refers to telco service or
rates within a LATA, or local service.

G.722—A CCITT standard for audio data
compression. It uses two subband
ADPCM coding to put 7.5kHz audio into
64Kkbit /s.

ISDN—Integrated Services Digital Net-
work. A new telco service designed to
eventually replace POTS with flexible
digital service.

J.41—A CCITT standard for digital au-
dio encoding. Using 14-11 PCM encod-
ing (14 bits for lower level signals, 11 bits
for higher level signals), it places 15kHz
audio on 384kbit/s.

Last-mile—Refers to the short-haul sig-
nal path between a long-distance net-
work terminal point (or private satellite
downlink) and the customer’s receive
point. Usually a locai telco loop.

LATA—Local access and transport area.
The service area of a local exchange
company (LEC).

LDS—Long-distance service. A carrier

...that you can offer a console of that
quality for the low price tag that was on
it." Maynard Meyer/KLQP-FM

"Congratulations! We believe you've built
the most perfect audio console available to
broadcast stations." Bill Bro/WBZM-FM

You too, will be amazed by the pricing & performance of the tabulous
NEW xL SERIES broadcast audio equipment. Q 4, 6, 8 & 12 mixer
consoles.. Q audio DAs.. O power amps.. d preamps.. Q switcher/
router systems. Everything for your studio with over 600 variations in
all.

And, as part of our 20th anniversary celebration. we are launching
one of the most unprecedented opportunities ever offered. For
a limited time you can save hundreds or even thousands of dollars on
all your studio needs! For example: «8 mixer, siereo broadcast
consoles for $2.316; : ® 12 channels for an unheard of $3.080!! That's
not all; we are so confident of our product's performance that we will
ship everything with a two week free evaluation period and
shipping paid by RAMKO...both ways if you decide (o return the
equipment for any reason!

DO IT NOw! CALL TOLL FREE (800) 678-1357
or FAX (916) 635-0907 for all the info on this fantastic
promotional.
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Great leasing
programs now
available!! J

RAM KO RESEARCH
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TheTek 1780R: We don't mind
1f you judge by appearances.

e m——— — e N——

Nobody’ watching closer.

| input. You get polar SCH presen-
~tation, precision differential gain

h S

Even at first glance, you can and phase displays required to
see that the Tek 1780R is in test modern television systems,
a class by itself. Only the [780R ~ and more. All made easy enough
offers full-bandwidth analog for even first-time operators.
measurement capabilities with But enough said. Ask your near-
separate, complementary wave- est Tektronix representative for
form and vector displays. Com- a demonstration of the 1780R:
ponent and composite capabilities by all appearances, the most
are provided through four video advanced analog video measure-
inputs and a front-panel probe ment set you can buy!

Copvright © 1990, Tektronix. Inc. All rights reserved. TVG-102 Circle (26) on Reply Card
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of long-distance (interLATA) telecommu-
nications, such as AT&T, MCI, US Sprint
and others.

LEC—Local exchange company. A local

NRZ—Non-return-to-zero. The most ba-
sic form of binary modulation coding,
in which logical 1s and Os are directly
represented by high and low levels
respectively.

telco. Each RBOC contains one or more
LECs. Also refers to independent, non-
Bell local telcos. Packet switching—A sort of data party-
line, in which data is transmitted in ad-
Mark—The telco term for high-level dressed bursts or packets, occupying its
data pulse, usually corresponding to log- data channel only for the duration of the

ical . packet, after which the channel is free

REMOTE. BUT NOT DISTANT.

tmagine remotes with field and studio crews communi-
cating as if there was no distance at all between them.

Imagine your intercom systems interfacing with dial-up
phone lines. With digital auto-nuiling hybrids on both
the telco and intercom paths for natural, full-duplex
communication. Without level and feedback problems.
Without installation hassles.

No missed cues. No awkward moments.

This is the Telos Link. The Link connects directly to
production intercom systems like RTS and Clear-Com.
It means smooth, efficient field operations. Fully-
remotable integration. And decidedly improved
communications.

Now go as far as you can.
With the Telos Link, it’s like no distance at all.

T e Alr—a—

1729 SUPERIOR AVENUE, CLEVELAND, OH 44114
(216)241.7225 FAX: (216) 241-4103

for other packets to or from the same
or other users.

PDN—Public data network. Telco data
services, including switched and leased
lines.

POTS—"Plain old telephone service’
Refers to the public switched telephone
network.

PSTN—Public Switched Telephone Net-
work. The standard dial-up phone
systemn.

RBOC (or BOC)—(Regional) Bell oper-
ating company. The seven "“Baby Bells”’
created when AT&T divested itself of its
local telephone operations.

RZ—Return-to-zero. A form of digital
modulation coding in which logical 1s
and Os are directly represented by high
and low levels respectively, but where
coding output returns to low level fol-
lowing each high pulse.

Slot (or time-slot)—Generally refers ta
a DSO channel within a DSI signal.

SMDS—Switched Multi-Megabit Data
Service. A future high-speed switched
data network, operating at DS1 to DS2
rates.

SONET—Synchronous Optical Network.
An upcoming telco standard for ultrafast
data transmission, operating at speeds
of 150Mbit/s to 2.4Gbit/s.

Space—The telco term for low-level data
pulse, usually corresponding to logical 0.

Switch—Generic name for any telco call
routing and connection hardware.

Switched 56—A switched digital serv-
ice offering 56,000 baud data service an
a dial-up network, available in an in-
creasing number of areas.

TA—Terminal adapter. The term for a
CSU in an ISDN system.

Tariff—A schedule of services and their
prices that a telephone company will
provide to a given service area, subject
to approval by the appropriate regula-
tory agency.

T-carrier—See carrier.

T-1—The copper network and hardware
used to carry DSl service.

VSAT—Very small aperture terminal.
Refers to Ku-band satellite earth stations
for fixed or portable use with dish di-
ameters of 1.5 meters or less.

V.35—An older (but still common in the
United States) CCITT telco standard for
low-speed data 1/0 to a CSU, with a
unique multipin connector. BAY
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BUGS.

Smoke out
those 4:2:2

and D2
problems.

Locating faulty cables, bad connectors,
poor terminations in digital installations
is a guessing game. Now Leitch takes out
the guesswork with a series of compact.
inexpensive, and no-fuss tools.

The DIGIPEEK's 1 volt composite
output and status LEDs provide clear
monitoring of 4:2:2 or D2 signals.

The DIGITEE's two re-synchronized out-
puts deliver compact signal distribution
using industry standard 10-bit interfaces.
Stamp out those Digital Bugs.
Don't second guess them.
1-800-231-9673 U.S.A.
1-800-387-0233 Canada

LEITCH

Leitch Video of America Inc., 825K Greenbrier Circle, Chesapeake, VA 23320  Tel: (804) 424-7920 Fax: (804) 424-0639
Leitch Video International Inc., 220 Duncan Mill Rd., Suite 301, Don Mills, Ont., Canada M3B 3]5 Tel: (416) 445-9640 Fax: (416) 445-0595
Leitch Europe Limited, 35 Maiden Lane Centre. Lower Earley. Reading, Berks. UK. RG3 3HD Tel: (0734) 352377 Fax: (0734) 352431

Circle (28) on Reply Card
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Communicating

with the field

By Rick Lehtinen, technical editor

Dispatch and cuing enable outside broadcasts.

A successful outside broadcast stands on
the three legs of a communications troi-
ka. First, there has to be coordination com-
munications between the remote site and
the studio. Second, there has to be some
way to give cues to the talent while the
broadcast is under way. Third, there has
to be a way to get program material from
the remote site back to the studio. Remove
any of these, and the broadcast will like-
ly fall flat.

A companion article (“Remotes Revisit-
ed,” pg. 26, by Skip Pizzi) discusses the op-
tions for the program signal path. The
present article will address the coordina-
tion and cuing issues.

Distance vs. complexity

Figure 1 overviews the communications
requirements for a simple, close-to-home
satellite shot. Program audio and video
travels via satellite from the satellite ve-
hicle to the station. Coordination commu-
nication, or dispatch, might use the sta-
tion 2-way system. Cuing information, or
IFB (see related article, “What is IFB?" pg.
00) takes one of several routes from the
station to the talent. More about this later.

There are several options for each leg
of the troika. Generally, the complexity of
the communications system required for
a remote broadcast increases with the dis-
tance from the station. (See Table 1.)

In the studio, coordination is done us-
ing the studio intercom system between

48 Broadcast Engineering January 1991

the talents’ attention and coordinates their
actions. The crew uses verbal commands
when mics are closed, and hand signs

the control booth and the floor director
and camera operators. On instructions
from the booth, the studio personnel gets

@ SATELLITE

2-WAY N\
RADIO /

[:I STATION

CONTROL
ROOM STUDIO
l (VARIETY OF PATHS) SATELLITY TRUCK
PROGRAM ==
DISPATCH e

Figure 1. In this simplified satellite shot, program audio and video travel via satellite to the sta-
tion. Coordination communication might use the station 2-way system. Cuing information, or IFB,
can take one of several routes from the station to the talent.
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CAN YOU ACHIEVE
HIGHER QUALITY AND
PERFORMANCE f

BUDGET LEVEL?

NEED TO PRESERVE
TOP VIDEO QUALITY
FROM ACQUISITION TO

MASTER TAPE?

IS ARCHIVE SPACE
A PROBLEM?

IS MACHINE
COMPATIBILITY
A CONCERN WHEN
BUYING VTRs?
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Broadcast
Systems’

answer is the new, lower-cost,
high quality 1/2-inch video-
tape recording system, a family
ofrecorderspricedlike 3/4-inch,
but with performance and
quality more like one-inch. With
cassettes nearly 50% smaller
than 3/4-inch (providing up
to 50% more recording time),
Panasonic’s new MlILc not only
provides much more flexibility
inthe field; it takes up far less
archival real estate. Plus, the
new MIILC's broad compatibility
ends the dilemma of meeting
rising quality requirements
within today's lean budgets.

AU-520 Portable Field Recorder with 90 minute cassette
record capability.

Panasonic’s new series of
MllLc recorders capitalizes on
Matsushita's vast experience as
the world's largest manufac-
turer of video recorders, com-

AU-410 Dockable Recorder mates with camcorder cameras of all the major brands.

bining advanced VLS| tech-
nologies with the very latest
materials. The result is a series
of recorders that work smarter,
fit better and cost less than any
comparable system.

FIELD ACQUISITION
SYSTEMS

If you're thinking 3/4-inch

systems for the field, think again.

You can compare 3/4-inch to
the new MlILc for price, but you
can't compare the quality, fea-
tures or performance. And, you

WAMAW=-admericanradiohistorv-com

simply can't get a 3/4-inch cam-
era/recorder.

The new AU-410 Dockable
Recorder can mate to virtually
any video camera designed for
camcorder operation. Now,
your favorite camera can make
pictures with quality that rivals
that of one-inch VTRs. The
AU-520 Field Recorder pro-
vides all the high-end produc-
tion features required in the real
world, and, unlike 3/4-inch, of-
fers full 90-minute videocassette
record capability in the field.
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STUDIO AND POST-
PRODUCTION SYSTEMS

Don't let the low prices of
these studio production VTRs
fool you. All use full bandwidth
video and an advanced analog
component CTCM video signal

AU-62 Studio Player, the ultimate in fow-cost,
high performance utility players.

system for video excellence,
generation after generation.
Each recorder has digital time
base correction built-in and ad-
vanced VLSl technigues have
cut the total PC board area by
40 percent, power consump-
tion by 40 percent, and system
weight by 20 percent.

Want the machine to wake-
up in a specific mode for certain
applications? Anon-volatile
memory and on-screen menus
allow you to program each ma-
chine's operating personality to
suit yours: shuttle knob speed,
machine status and time code
displays, machine address,

ballistics emulation (C, Beta, Mil,

SMPTE time code* or CTL,
pause-to-standby characteris-
tics, etc.) or revertto the factory
default settings with one touch.

NIC HAS
SWERS.

To ensure reliability, all new
MllLc machines feature self-
cleaning heads, a drum motor
confidence check during edits,
amodular power supply, plus a
Super Dropout Compensation”
(SDOC) system, which corrects
forup to onefield.

For systems compatibility
with almost any mix of VTRs in
use today, each of the new pro-
duction VTRs includes a 9-pin
RS-422A serial/parallel inter-
face, plus a 50-pin parallel input
via an optional interface board.

AU- 5 Studio VTR, the perfect editing platform
for svurcing from Mil or other formats.

Each new MIILCVTRIs
completely conversant with
today’s edit controllers. The

AG-7750 S-VHS Recorder with YIC 3.58 component
110, time code, RS-422A and digital TBC assures
maximum quality dubbing to and from M1l

new MIILc’s are plug-compati-
ble with 3/4-inch VTR machines.
Acquire in S-VHS or distribute

www.americanradiohisterv.com

in S-VHS at the highest quality
levels using the system’s Y/C in/
out for dubbing to or from S-VHS.

AU-83 Studio Player with AT™ Auto Tracking for superior
slow-motion, is the perfect companion for an AU-65-
based suite.

The AU-62 Studio Player is
the ideal utility machine for high
quality, low-cost video play-
back. The AU-65 Studio VTR
is the perfect editing platform
with 1-event assemble and in-
sert editing for video and
audio.

Variable memory editing
makes the AU-65 incompara-
ble for slow-motion inserts. The
AU-63 Studio Player with AT™
Auto-Tracking is the perfect
companion for an AU-65-based
suite or for any other application
where the best in variable
speed performance isimportant.

The openness of Panasonic’s
new MilLcis a standing invita-
tionto every producerto step
up tothe world of full bandwidth
video. Now, the question be-
comes, “Can you afford to pay
more forless?” That's aques-
tion only you can answer.

*OPTION
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SYSTEMS COMPATIBILITY

Accepts NTSC composite,
Y/C component, or RGB com-
ponent video camera outputs.

The AU-410 docks with the full
range of professional video
cameras from lkegami, Sony,
BTS, Ampex, Hitachi, JVC, etc.
as well as Panasonic's AK-400,
AK-450, and the new AQ-20 digi-
AU-62 tal processing video camera.

AU-410

SWITCHER

AU-63

EDIT
CONTROLLER

The new MlILc recorders
are compatible with edit
controllers utilizing the
RS-422A serial/parallel
interface standard, such
as those of CMX, Grass
Valley Group, Ampex,

The super quality of
Panasonic’s patented
encoder/decoders as-
sures modern switchers
astable, clean video sig-
nal whether they're look-
ing for a composite or
componentinput. The

Sony, Convergence, mode programmable
Paltex, and others. system ensures that the
machines respond the
way you want them to at
power up—every time.

000 @0 . 4420 a0 osoo| 006
aono o l==laaa 33843 oo (D oooo| OO0

AU-665

For the most sophisticated applica-
tions such as high-end component
graphics suites or animation systems,
Panasonic's AU-665 offers the ex-
tended pertformance specifications

Any VTR using RS-422. required.

Panasonic

Broadcast &Television Systems

One Panasonic Way, Secaucus, NJ 07094
For more details call: 1-800-524-0864

CMX, Grass Vatisy Group. Ampesx, Sony, Convergence. Pattex, ikegan. BTS. Hiach:. JVC are marks of thei respective owners

www.americanradiohistorv. com
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when mics are open.

Studio cuing often relies on a mixture
of IFB and hand signs. The studio IFB sys-
tem, usually a subsystem of the station in-
tercom, lets the talent listen to program
and cues on headsets or earpieces. The
floor crew, in touch with the booth via in-
tercom, can give hand signs as well.

Should a related broadcast occur on an
adjacent set or different studio, the proce-
dure is essentially the same. In most mod-
ern facilities, the intercom/IFB system is
stationwide.

Live from Washington

Coordinating a remote from a previously
wired location, such as a news bureau, re-
quires extending the intercom and IFB
through a phone line or radio hookup.
This often requires the use of a hybrid. A
hybrid is a 2-wire to 4-wire adapter and
an impedance-matching device.

Some systems use back-to-back hybrids.
The 2-wire Public Switched Telephone
Network (PSTN) combines send and re-
ceive audio on one path. A hybrid
separates the send and receive into dis-
crete paths. At this point, additional gain
and AGC processing can be applied to the
audio. Next, the second hybrid recombines
the audio into a 2-wire signal for the in-
tercom. If a 4-wire system intercom is
used, the second hybrid is bypassed. All
of this is necessary because a phone line
has an average end-to-end loss of 17dB.
It takes more than an impedance-
matching transformer to overcome these
losses.

Alternatively, the studio crew can use
the telephone for cuing, as if it was a 1-
party intercom. The disadvantage of this
is that it divides someone’s attention be-
tween the broadcast in progress and the
bureau.

Cuing the remote site is simple if the site
is in the usable signal contour of the sta-
tion. Stations can use an air-monitor. Au-
dio from an earphone or external audio
outlet on a TV or TV-audio receiver is
routed to the talents’ earpieces. One draw-
back of this procedure is that it is not in-
terruptible. The BTSC TV audio standard
may have tried to address this need when
it specified the Pro channel. This signal is
an additional subcarrier located above the
stereo audio and secondary audio pro-
gram authorizations. Unfortunately, the al-
lowable deviation specified in the standard
is so small that most manufacturers have
been unable to come up with any way to
use it.

ENG — calling all cars
ENG coordination is most often per-
formed by 2-way radio, although cellular
phones can also be used. The advantage
of 2-way is that it is easy to transmit to all
units at once. Point-to-multipoint commu-

-~¢————— Circle (36) on Reply Card

TYPE OF REMOTE COORDINATION CUING PROGRAM
Studio Intercom IFE systam Mic & camera
shot Hand signs Hand signs cables
Varbal commands
Maarky Intercom IFE systam Mic & cameara
studio cables
shot
Hemote Telephone Extended IFE Fiber or
Studio Extended Telephona microwave
[buresu) intercam Air-monitar path
Simple 2-way Air-rmonitar EMNG systern
remote Cell phone IFB transmitier
({ENG) Telephone
Call phona
Close-in 2-way Z-ieRy Satellite
satellite shot Ceall phone IFB transmitter
Telaphona
Call phone
Crder wire
Distant Cell phone Crrder wira Salellite
satellite shot Order wire Cell phone
Taiephona

Table 1. Broadcast communications options.

nication in a cellular environment may be
technically possible, but statutes prevent
cell operators from operating their net-
works in a dispatch or broadcast mode.

For ENG cuing, a variation of the air-
monitor is the /FB transmitter, sometimes
called an “alligator.” To operate an alliga-
tor, feed the received audio from the STL
into a 2-way radio at the transmitter site.
Often, this radio is a repeater without a
receiver, hence the term alligator (all
mouth and no ears). It is usually necessary
to derate this transmitter so it can oper-
ate at a 100° duty cycle.

An IFB transmitter can overcome the
non-interruptible limitation of an air-
monitor system. Simply feed it the IFB
feed instead of program audio.

Alligator feeds are used two ways. If the
frequency of operation is close to the fre-
quency of the station’s 2-way system, any
multichannel hand-held can be crystalled
to receive the alligator. Talent in the field
can then monitor the IFB by slipping their
earpieces into the hand-held’s external au-
dio jack.

Some stations have issued pager
receivers tuned to the alligator frequen-
cy. Talent clip on the pagers, lock out the
squelch, and use the external audio jack
to feed their earpieces.

A dial-up or cellular telephone can also
serve for cuing. Many stations feed their
IFB signal to an auto-answering hybrid.
The remote site then calls in to the
hybrid’s number and receives the feed.

Many new devices are coming to the
marketplace that help interface cellular or
dial-up telephones to traditional audio

waanw americanradiohistory com

equipment. One of these devices replaces
the dial-up telephone handset with an au-
dio interface. The unit has a microphone
connector and headphone output, with
gain controls for each. This allows users
to work with familiar audio equipment in
a telephone environment.

Cellular phones are not the same as dial-
up phones. The Public Switched Tele-
phone Network (PSTN) is a 2-wire net-
work. Cellular, with its radio roots, is a 4-
wire system. Adapters are available to in-
terface cellular phones to station audio
equipment. There are also adapters that
allow a cellular phone to mimic a dial-up
phone for use with dial-up phone adapters.

Up in the sky

Satellites have substantially increased
the newsgathering range of many stations.
However, they have added a layer of com-
plexity to the dispatch and cuing process.

If a satellite truck is within the range of
the station 2-way system, dispatch can be
identical to that performed in an ENG
shot. Cuing, however, cannot. This is be-
cause of the delay encountered in shoot-
ing a signal up to a geosynchronous orbit
and back.

If reporters at satellite vehicles moni-
tored their station’s program output, they
would hear the program as it is broadcast.
If the reporters were to speak on the air,
they would hear the station’s program, in-
cluding their own voices. Unfortunately,
their voices would be delayed by the time
it takes it to beam into space and back.
Few people have enough concentration to
do a good job of stand-up reporting while
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hearing their own voices delayed back to
them.

The cure for satellite-induced delay is to
use a mix-minus feed for the IFB signal.
The mix-minus feed contains all the show
elements except the announcer’s own mi-
crophone.

Satellite phone

The mix-minus IFB can take many paths
to the talent. The satellite presents an ex-
tra option called order wire. The order
wire system is essentially a single-channel-
per-carrier (SCPC) telephone network.
(See Figure 2.)

At the audio console in the station, a
mix-minus feed feeds a hybrid. The hybrid
dials into the satellite operation center
where the satellite is controlled. Dial-ins
from all over the country are sent to the
satellite and down to the truck. There they
are brought out as telephone circuits,
which can be adapted for distributing au-
dio to talent.

Real gone

An advantage of the order wire for dis-
patch is that it allows the truck to contact
the station no matter how remote the lo-
cation. One disadvantage is cost. Users are
charged for time spent on the satellite. A
second disadvantage is that the truck must
be stationary with the dish fully deployed,
and a cross-polarity check must be com-
pleted before the order wire can be used.
This takes time, and, of course, no truck
driver is going to stop and unfold the dish
on the chance that someone back at the
station might want to talk. In this situa-
tion, a cellular phone, or a national satel-
lite paging service, can be beneficial.

Cuing distant remotes is the same as lo-
cal satellite shots, save that 2-way radio
and IFB transmitter options don’t apply.

§ SATELLITE

[ Jsumon

TELEPHONE
HYBRID

AUDIO
CONSOLE

PROGRAM
IFB (ORDERWIRE)

Y

56— 0

SATELLITE TRUCK

Data bridges in the sky

All the communications mentioned so
far have been for voice work. Could the
newsroom computer benefit from commu-
nications with the field? Some promising
new developments indicate that it can.

An extension of the X.25 packet pro-
tocol, named AX.25 (for the amateur ra-
dio community that pioneered it), could
allow newsroom terminals to go wireless.
Once the domain of hobbyists, AX.25
packet networks are now in use as a data
backbone by several commercial users.

The AX.25 protocol operates through a
pair of terminal node controllers (TNC).
The TNCs resemble phone modems. They
connect to a computer at one end via the
serial port, and to a 2-way radio using the
push-to-talk (PTT), ground, speaker and
mic signals. In most units, these signals are
available on the microphone connector or
in the control head.

Although modems often use a protocol
called the Hayes command set, AX.25
uses a language called TAPR (pronounced
tapper). This name comes from the Tuc-
son Amateur Packet Radio Association,
which developed it. In Hayes, a sign off
is ATH; in TAPR, it's D, for disconnect.

In a packet system, the data to be trans-
mitted is chopped into discrete chunks of
uniform length. A head and tail block
describing the packet’s intended destina-
tion and order in the string are appended
to the data chunk. Checksum information
is also included. This number is derived
using a complex equation. At the receiv-
er, the checksum equation is run again.
If the checksum obtained is not the one
that was sent, the equipment considers an
error to have occurred. It then requests
that the packet be retransmitted.

Mathematically, there is a small, but fi-
nite, chance that the packet could contain

SATELLITE OPERATIONS

g CENTER

TELCO

Figure 2. In long-distance satellite work, program audio and video travel to the station via satel-
lite, and IFB travels by phone loop to the satellite communications center, where it is uplinked.
This order wire phone link is bidirectional, and can also be used for coordination.
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an error. Experienced packet users report,
however, that this is never a practical
concern.

The packets are addressable. The listen-
ing TNC hears all transmissions on the fre-
quency, but only displays or passes onto
the computer packets addressed to it.

What about system throughput? Can the
AX.25 protocol move newsroom files at a
usable rate? Apparently it can. One recent
trial shipped a 2,000-word document in
less than 30 seconds.

Another question is that of channel
loading. How many users can share a fre-
quency? Because of the nature of packet
radio, the answer is many. If a packet is
corrupted by jamming, the interfering ra-
dio and the one interfered against stop.
They wait a random back-off interval, and
then retransmit. Odds are the second time
there will be no contention. If there is
more interference, the units back off and
try again. Of course, the more users on the
network, the slower the throughput.

Some TNCs come equipped with other
communications options, such as a mail-
box function. This allows them to receive
information unattended.

Can voice and data mix?

AX.25 is not enjoyable listening. Pack-
et racket consists of rapidly alternating
1,200Hz and 2,200Hz tones. Although
voice and data users could coexist, the
most effective use of AX.25 would likely
be on a repeater dedicated to the purpose.
Determining the feasibility of this is an ex-
ercise for engineering management.

Another way to integrate data and voice
onto the same system is to use a trunked
radio system. In a trunking system, a num-
ber of transmit/receive pairs are made
available to all the users in the group.
When a user wants to call, the trunk con-
trol system monitors the request for a
channel and assigns a vacant one. At the
release of the mic PTT switch, the trunk
is vacated. When the called unit responds,
the process repeats. Trunking assumes
that most messages are short and bursty
in nature. Such is the case with packet
data.

A third method of integrating voice and
data depends on certain new radio com-
munications technologies. These in¢lude
automatic caller identification, as well as
select call functions. If voice was given
precedence over data, a certain amount
of both could be tolerated.

Coming together

Good communications is important to
any outside broadcast. Whether it is a
newsperson reporting live from the scene,
or your reporter in Washington, if there
is not adequate support communications
behind the scene, the results just won't be
Continued on page 54
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DATATEK D-2500 SERIES
20x10/20x20 ROUTING SWITCHERS

| VIDEQ
o STEREQ AUDIO
sl R$422 DATA
RELAY

The Datatek D-2500 series — latest
addition to Datatek’s extensive line
of routing switchers — provides
20x10 routing, expandable to 20x20,
of video, component video, stereo
audio, bi-directional RS-422 data
and bi-directional 2-wire or 4-wire
relay. Each of these units can
operate independently or in
combination with the others, or
as part of larger Datatek routing
S BELAY ROUTING SWITCHF;“"E"- SWit‘Chel’ systems. |
= Video-40 MHz bandwidth

Stereo Audio-.05% THD at +26dBu

RS-422 Data-at 2MBaud rate

Relay -2 wire or optionally

4 wire/crosspoint

m Basic units 20x10 expandable
to 20x20

m Each unit can operate alone or in
combination with the other 20x10’s

m 8 Independent control levels for
10 destinations; 4 Levels for
20 destinations

m Plug-in modules, accessible
behind snap-on front cover

m RS-232C or RS-422 Control
included as standard for computer
or control via modem

m Battery backup RAM for up to
10-year matrix memory retention

m A simple terminal can be used to
reconfigure these units, with
input/output transcoding, salvo
edit, salvo execute, etc.

m Optional Redundant Power

DETaTEK
- -
e
D-E511 VIDED ROUTING SWiTCRE 3 -

_'-ﬁ‘. -'
D-E520 STERED aupic RIOUTING  3wi~CreR

- -
MATCHER

iw CEEEPRER =

c X el
D-2450 Atphavnumen:, XY Pan

3 - Supplies
= )l 3. — m Wide selection of control panels
D-2460-20/1 ; available; X-Y, Alpha-numeric,
0 Pushtutton x Panes pushbutton per source, etc.

m Very cost effective

A] A I K For more information, please contact us:
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CORP. 1121 BRISTOL ROAD, MOUNTAINSIDE, NJ 07092 ¢ PHONE: 201-6854-8100
TCLL FREE: 800-882-S100 ¢ FAX: 201-232-6381 » TELEX: 833541
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Ampex D2.
A better business machine...
from the ground up!
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Yes, it's true that our new

VPR-200 and VPR-250

D2 video recorders are
designed and built specifically for
broadcast operations. Its also true
that they offer the broadcaster
superior signal quality. But
a much more important
consideration is that these
machines make business
sense. Here’s how.

You probably amortize
your recorders over 5 or 7
years, but the “200” and
“250” are built to be around
a lot longer than that—
you're not going to find any
“bent metal” here! Precision-milled
castings and pre-aligned guide
assemblies not only give you depend-
able long life, but also low mainten-

ance costs.

Replaceable

heads and

easy access

| components

Tilrr‘ne-ode mformrm:n, rr;) | r.Oduce dOWH-
messages, even au(l;'o level time.
permptscon el e given

On-hoard speakers reduce
equipment costs, save rack
space, und make installation
easier.

your operators
For example,

these are the only D2 machines
designed specifically for broadcast

© 1990, Ampex Corporation
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TSI o0 0t e e
Streamlined control functions
reduce operalor errors and
cul training costs. Al machine
selections are clearly dis-
played and easily changed
without cumbersome menus.

some help, too.

that make it easy to change program
length. With program compression,
your operators merely enter the
program length required and the
machine does the rest. You get no
bounce, no blur video, and recovery
of all four audio chan-
nels! And because all
machine selections
are clearly displayed
and easily changed
without cumbersome
menus, operator train-
ing time and operator
errors are significantly
reduced.

Then theres virtually
instant lock-up and 60 X shuttle
speed to save you time and money,

The V'PR-200 mounts
all 8 cassetle sizes
for flexibility from
SpoLs to movies.

The VPR-250 handles
small and medium
size cassettes if
that’s all you

need.

plus air lubricated tape guides,
and ... but you get the idea.

You may not have thought of
video recorders as “business
machines” before, but we think your
first VPR-200 or 250 will change
your mind. Call 1-800-25AMPEX
for more information.

AMPEX

BE-011-V200
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Continued from page 50

top drawer. As computers share our com-
munication channels, the situation will be-
come simpler, yet more complex. Either
way, good communications with the field
will be a constant requirement.

Acknowledgments: The author wishes to thank Mike God-
dard, Clear-Com Intercom, Berkeley, CA; Ralph Belgique,
Comtek Communications Technology, Salt Lake City; Doug
Layton, RTS Systems, Burbank, CA; Dave Pedersen, Gent-
ner Electronics, Salt Lake City; Steve Church, Telos, Cieve-
tand; John Downing, Advanced Electronic Applications,
Lynnwood, WA: and Bill Sacks. Circuits Maximus. Arling-
ton, VA.

Cellular and the
new 2-way:
A tale of
two radios

Two-way radio has long been a com-
munications staple of broadcasters. It
was also until recently, one of the sleep-
iest of technologies. The industry was
so docile, in fact, that most of its manu-
facturers were caught by surprise when
cellular telephone’s popularity rocketed.
So dramatic has been cellular’s rise that
many manufacturers have sought to pre-
serve 2-way's place in the sun by chang-
ing its name. They are now calling it dis-
patch radio.

Options, options, options
To complement the name change,
manufacturers have cooked up a batch
of new features. These include automatic
vehicle identification, private radio
trunking and analog scrambling. Some
of these features are available as after-

market modifications. Others are soon
to be incorporated as manufacturer
options.

Among the new tricks in this mature
technology:

* Automatic number identification
(ANI), also known as push-to-talk iden-
tification (PTID). This system can elim-
inate the several seconds of voice iden-
tification that precede each exchange:

Reporter: “Desk from Joe News-
nose...Desk from Joe Newsnose..’

Assignment desk: *Go ahead Joe, this
is Patty Shrillvoice...

With ANI, the first fraction of a sec-
ond a transmitter keys, it sends a digital
burst. This burst identifies the transmit-
ting unit and displays the user's name
on a PC terminal at the base. Desk at-
tendants can then enter the call in a
transaction log, which will help them be
more efficient with the reporter’s com-
munication. They will also be able to
quickly recall where the reporter was at
the last call in. This makes dispatch more
efficient.

ANI also promises to eliminate radio
horseplay. Few individuals will be tempt-
ed to hold the mic to the car radio or
tape player if their names show up on
a screen at the base.

SONY.

ECM-MS5

® Three matched condenser capsule floated by a
one-piece rubber shock mount

Light weight: 7.6 oz.

Total Mono compatibility

Accepts 12-48V external power

Optional accessories include: Windscreen (AD-72),
Handgrip (GP-5) and DC-MS5 power supply

No matter what your production needs—news, sports or
entertainment—Sony’s ECM-MS5 stereo microphone puts
high quality stereo miking from a single point within your
reach. Incorporating Sony’s MS (Mid-Side) capsule technology,
the MS5 brings true stereo imaging to the field. To find out
more call 1-800-635-SONY.

Sony Communications Products Company.
1600 Queen Anne Rd.. Teaneck, NJ 07666.
© 1989 Sony Corporation of America. Sony is a registered trademark of Sony.
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Freedom package.

Solve your antenna site location problems.

Ortel's new 10005A TVRO Fiberoptic
Transmitter and Receiver give you the
freedom to locate your satellite antenna
where you want it without regard to the
headend location...anywhere up to 15
miles away! The 10005A frees you from
problems like terrestrial interference,
line-of-sight obstructions and legal
restrictions.

Installation is easy. The LNA or LNB
output feeds directly into the transmitter,

which delivers either one or both over a
single optical fiber cable to the receiver,
wherever you want it.

The modular design 10005A system
uses a standard 19-inch rack mount
incorporating dual, redundant power
supplies for added reliability.

Modular design means you can
expand the system to handle multiple
polarizations. It also minimizes the
cost of spares.

DISTANCE
UPTO
LNA REIN
| 15 MILES
| | -
| : OPTICAL OUT RNGECH
LN ——
REIN
L BAND
SATELLITE RECEIVER
C BAND
SATELLITE RECEIVER
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* Passband: 950 — 1450 MHz
3.7 —4.2GHz

* 1/0 gain adjustment range: 20dB

* Dypical demodulated signal-to-noise
ratio at 15 miles: 60dB

o Standard 19” rack mount x 5.25” high
x 11.8” deep, bouses four polarizations.

Ortel is the leader in analog laser
design and manufacture. You can count
on impeccable performance and a total
commitment to service from Ortel.

To get the whole story, simply call
your Ortel sales representative today.

IORTEL

CORPORATION

2015 West Chestnut Street
Alhambra, CA 91803
(818) 281-3636

Making light work for you.
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* Status. Probably less than a dozen
messages constitute the bulk of 2-way
traffic: “I'm out of the car” “I'm back in
the car;” “I'm making a pit stop — give
me five”" These messages can also be
sent as fractional-second bursts instead
of time-consuming voice messages. Sta-
tus may be sent as part of each ANI, or
automatically when changed by the
user. In some systems, the status burst
repeats until the base acknowledges
receipt.

The status transmit panel can be sim-
ple. A few push-buttons on the control
head could suffice.

* Radio check. This frequent chore can
be accomplished quickly in burst mode.
The mobile can query the base by touch-
ing a button on the status panel, or the
desk can check on the mobile. No more
calling a dozen times to see if someone
has the radio turned off.

* Selective calling. An advanced call
privacy system, selective calling pre-
vents a message from activating non-
intended receivers. This is one of the
technologies that could enable data and
‘voice to share frequencies.

* Emergency. A hidden push-button or
a position-sensing “man-down” switch
makes the radio emit an emergency

burst signal that instantly identifies the
unit in trouble. In some systems, the unit-
in-distress then mutes to prevent hostiles
from knowing that help has been
summoned.

* Stun. A stunned radio is one that has
received a special command that mutes
its audio and disables its transmitter. This
renders lost or stolen radios useless. A
stunned radio can be ordered to trans-
mit on command to aid in direction find-
ing. This could be useful in tracking sto-
len vehicles. A revive signal re-enables
a stunned radio.

* Remote control. A radio equipped or
modified to provide the preceding fea-
tures could also provide many remote-
control functions. This could increase
the utility of an ENG vehicle. In automat-
ed audio testing, for instance, a calibrat-
ed series of pulses shoots up the line to
the station, where it is compared with
a reference. (See, “Automating Audio
Measurements,” by Adolfo Rodriguez, BE
August 1990, pg. 42.) Advanced 2-way
technology could start the test without
troubling the ENG vehicle operator. Simi-
lar controls could test video, and per-
haps, even orient the ENG antenna.

* Analog scrambling. The same scan-
ners stations use to keep up with public

safety officials can also monitor compet-
ing stations. Digital radio systems are
highly secure, but are costly. It would be
difficult to upgrade the entire system.
Analog scrambling systems fall into five
categories:

1. Masking tones that cover the audio
by mixing in one or more competing
tones. Notch filters at the receiver re-
move the tones.

2. Frequency inversion uses a fixed
audio carrier as a base line, and turns
all frequencies upside down.

3. Rolling code is similar to inversion,
but the frequency of the inverting car-
rier periodically shifts.

4. Variable split band is similar to roll-
ing code, except more than one carrier
operates on the signal.

5. Time domain shifting, in which au-
dio segments are recorded and played
back out of sequence.

The bad news is that all of these
methods except for time domain shift-
ing can be decoded by people who have
rudimentary equipment and know what
they are doing. The good news is that
the FCC has strict privacy laws. It should
be easy to prove that someone who has
bothered to break your security scheme
meant to invade the privacy of your

Free Catalog & Audio/Video Applications
. M

ic, EQ, Line,
N § Tape, Phono,
Routing Switchers(St-A/V) [ Osc, Trans.,
{24,16,12,8,4,2 stations} Video, ACN,
s —— Pwr. Supp.

Press Boxes
T-In/16-out

Video & Audio Dist. Ampis. Video/Audlo

RGB-Sync Dist. Ampls. 2-In/24-out Audio

1033 N Sycamore Av LOS ANGELES CA, 90038

@ OPAMP LABS INC (213) 934-3566
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Sierra Video Systems
Largest Selection of Serially Controlled
Routing Switchers Compatable With

AMX, York, Crestron, +others
INFOCOMM 91 (916)
BOOTH 1106 273-9331

MASTER AUDIO FUNDAMENTALS
IN TWO DAYS.

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

telephony, public address and
high fidelity.
This is a “first-come,

Each class begins on Friday
morning and works through an
, . ] evening session Friday night.
flrst-'serv'ed‘ qpponunlty. Then itgbegins again Syatu?day
Seating is limited, and morning, and concludes after
advance registration is junch.

required. The cost for this Los Angeles, CA.......Feb. 89
rigorous but complete course  Atianta, GA.......... Feb. 22-23
is just $395. Payment canbe  San Francisco........ March 1-2
made by cash, check or major ~ Chicago, IL..... ...April 5-6
credit card. To register, write, ~ New York, NY.......April 19-20
fax or call Jenny Staton at: Minneapolis, MN...... May 3-4

Fundamentals of Audio”
A new and innovative
seminar program.
Designed to help you
acquire specific skills in the
fundamental areas of
audo.

“The Technical
Fundamentals of Audio”

focuses on the fundamentals
of audio as they apply to fields
including: recording,
broadcasting, film sound,
reinforcement, concert sound,
musical sound, intercom and

PHONE: 405-340-3932
SEVC e

Fax: 405-340-4936
Box 481,
Edmond, OK 73083 sound&wideocontractor ) Programs
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“This 1s one system that works
for both engineerng and the
business manager.”
—Fred Baumgartner
WTTV

“Panasonic made (our)
systems come together
beautifully thanks to the

MARCI _ allan C. Buch
KSNW-TV3

[IND]

1tl
&

"We've been extremely
happy with the M A.R.C. at
both stations—Panasonic
technical support has been
absolutely super!" .
—Jim Wright
KPLR-TV, KRBK-TV

“It does everyfthng you could

ask...and then some. Plus, it

does itwell” —Lacy L. Worrell
WMAZ-TV

"Quanty and dependability

are synonymous with the

M A.R C /1—the machine just

works”  — Wilbur W. Brann
WRALTV

NBC|

= £

“Excelient quality pictures
and stereo sound. Spot
mortality almost non-existent”
— Hilliard Gates
WKJG-TV

One Panasonic Way, Secaucus, NJ 07094
For more details call. 1-800-524-0864

"The cooperation from
Panasonic has been
outstanding” :
—Wayne G. Tiner
WECTTV6

“Our M.A.R.C. 100 is ouron
air master control We are
very happy withit!
—Thomas A. Thompson
WDAY-TV

(IND

'Sleep at night and enjoy your
weekends —Jack Davis

KRBK-TV

© 1980 Matsushia Electne Corporation of America

“lespecially like the ability to
take an ‘'off-the-shelf VTR
1t night into the
—Jerry Agresti
KCRA-TV

“It passed the ‘smoke' test”’

—Rex L. McArthur
o

NBC]

“With the M.A.R.C. we "The M.AR.C.is great! The

wanted to have even more walkaway time sure beats
efficiency —and we have” having engineers load tapes.
—Kenneth Erickson —RobertW. Bell
WHO-TV WSBTTV

'So quiet and rehiable,  hardly

“The M.A.R.C. 800 was on-air

9days after deivery. know its there.”  _en Smith
Performance s excellent KCEN-TV
—Robert Strutzel
WGNTV

These customers and their praise say
it all. Call Panasonic Broadcast & Television
Systems today to find out how your station
can put the M.A.R.C. to work. Better yet,
call M.A.R.C.users like those above. Let

them tellyouaboutMARC's 3
most exciting features. Let them '
tell you about satisfaction. Then, join the growing list of sta-
tions that run 35,000 perfect spots every day.

Panasonic .

©NAIAS

Broadcast &Television Systems
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communications. it would be difficult to
prove such intent if your communica-
tions were in the clear and intercepted
On a common scanner.

Cellular: sunshine today,
cloudy tomorrow

Cellular, for its part, is still growing.
More areas than ever are served. Also,
cellular has proved extremely reliable.
The morning after the 1989 San Fran-
cisco earthquake, only one cell was
reported to be out of commission. Cel-
lular’s robustness is demonstrated by
many telcos. They use it to back up their
911 exchanges. If the lines go down, cel-
lular bypasses the calls to the next
nearest 911 center.

There are some storm clouds on cel-
lular’s horizon, however. Hand-off agree-
ments between different systems are
coming slowly. This could cause a call
to dump without warning. Cellular oper-
ators have not been strongly motivated
to solve the problem because studies in-
dicate most calls last only a few minutes.
Broadcasters, who may need continuous
service over long stretches of highway
must wait out the hand-off negotiations.

Cellular is also embroiled in a con-
troversy about conversion to digital stan-

dards. The conversion is necessary be-
cause a digital system can accommodate
many times more users than an analog
system. The conversion is hampered by
watrring factions as to which digital for-
mat should be adopted.

Cellular also faces unexpected compe-
tition from the reviving 2-way industry
and other competing services. One pos-
sible new threat is a service called cord-
less telephone 2 (CT-2). In CT-2, users car-
ry cordless telephones with them and
use them when they are within desig-
nated service zones.

Another dark spot on cellular’s hori-
zon is a proposed new system called per-
sonal communications. In this scenario,
there is no such thing as a phone num-
ber. Instead, everyone has a personal
identification number. The switching sys-
tems today that locate a given phone
would be replaced by ones that locate
a given person.

This service is a threat to cellular be-
cause investors entered the cellular in-
dustry with the belief that they could
amortize their investment over decades.
Instead, they have to modernize to dig-
ital immediately, with even more dras-
tic modernization still to come.

What is IFB?

One of the most bandied about acro-
nyms in the remote business is IFB. What
is IFB? From where does the name
come?

IFB stands for interruptible fold back,
although many people insist on calling
it interruptible feed back. The term fold
is of British origin, and has its roots in
audio recording. It refers to that part of
the sound folded back, or returned, to
the performers on stage. Foldback allows
the performers to hear how they fit in
with the rest of the program.

Feedback, on the other hand, is the
squeal you get when a microphone picks
up a loudspeaker that is reproducing the
microphone. Feed back, interruptible or
otherwise, is best avoided in TV work.

Many of the consoles used in audio re-
cording or studio production work have
a fold or studio fold output or send. The
console operator builds up the mix that
the performer needs to hear, and sends
it to the studio fold ampilifier. Audio as-
sistants position roll-around monitors

UNIVERSAL TEST PATTERN

201-6

RECORDING &
DUPLICATING

Supplies For Reel to Reel

With TV Generator SGMF, you_ have convenient
acoess fo a full complement of studio-quality, NTSC
baseband signals that comply fully with the stringent
requirements of the RS 170A standard. All the video test
signals ycu normally need for setup and measure-
ment—uriversal test pattern with availahie factory pro-
grammed source identification, SMPTE bars, NTC 7
composite'combination, multiburst, sin x/, coring,
bounce, pluge . . . and more—are instantly available at
the touch of a key.

IN CANADA:

Rohde & Schwarz Canada Inc.
555 March Rd.

Kanata, Ontand. K2K 1X7
Telephone: {613} 592-8000

cy 2-bit and
exceptional stability. With the built-in IEEE-488 bus inter-
face, you can control il generator functions remotely
You can store and recall up to eight test signal configu-
rations from the front parel or via the IEEE-488 bus.
Optional genlock capability and @ VITS inserter
option enable insertion of the test signal into lines 11 to
22 (both frames) of the vertical blanking interval of live
program signals.

OUTSIOE NO. AMERICA:
Rohde & Schwarz Headquarters
Muhidorfstr. 15, W-8000
Munchen 80. Germany
Teiephone: {089) 41-29-0

ROHDE & SCHWARZ INC.

4425 Nichole Drive, Laham, MD 20706—Tel: (301) 459-8800
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» Empty Reels
- Boxes

+ Audio Tape

» Editing Supplies
» Immediate Shipment

» Competitive Pricing

7
—
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S

Ask for our Free Catalog

Polyline Corp.
1233 Rand Road Des Plaines IL 60016
(708) 298-5300
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Enough said.

More than 115 large library management
video cart systems playing direct to air.

Broadcast

1515 South Manc* ster Avenue, Anaheim, California 92802-2907 (800) 243-2C01 or (714) 774-2200
Director of Sales ~ortheast Southeast South Central West North Central
Rili Keegan Ray Baldock Emerson Ray Ron Phillips Chuck Martm Bill Boyd
(913)862-2824 (2013 305-0549 (813)960-0853 (817) 468-1090 (318)999-9796 (612)894-2121
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Sharing the
crowded spectrum

By Richard Rudman

Freedom from broadcast auxiliary interference requires

cooperation.

Family life teaches sharing. If a surprise
guest shows up for dinner, family mem-
bers put some more water in the soup, and
squeeze in another chair at the table.
Good manners prevent most people from
commenting on the reduced space and
soup quality. Peace and harmony prevail.
In broadcast auxiliary, there are hard
limits to the amount of water that can be
added to stretch the spectral soup. And
when peoples’ backs are to the wall, man-
ners may be forgotten and fighting may
break out.

To continue the metaphor, many broad-
cast engineers feel that the Federal Com-
munications Commission’s (FCC) recent
spectrum allocation policy has taken the
form of, “Let’s see how much we can wa-
ter the soup before malnutrition sets in.’
Yet somehow, broadcasters all have to live
peacefully and professionally in a world
of shrinking spectral resources.

Attemnpts to obtain new spectrum for
Part 74 use have not been successful. In
fact, broadcast auxiliary’s spectral domain
has actually shrunk, as other users have
promoted their own interests. There has
been talk about releasing some military
spectrum for private sector use. But even
if this does happen, with all the voices
clamoring for spectrum, Part 74 may be
lost in the general din. Satellite, wireless
electronic devices, cellular communica-
tions and direct broadcast interests all
have their powerful voices in Washington.

Rudman is chief engineer at KFWB-AM, Los Angeles.
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The new golden rule (“Those with the
gold, rule”) may be the deciding factor. In-
deed, during the months leading to the
World Administrative Radio Conference
(WARC) in 1992, new segments of the
domestic electronics industry may try to
take away more Part 74 spectrum. Perhaps
new technologies will improve spectral ef-
ficiency here, but as yet. this has not oc-
curred.

The regulatory approach

FCC Docket 82-334 set the tone for the
sharing conditions between broadcasters,
cable companies, common carriers and
some private and government users. The
cable antenna relay service (CARS) now
shares 13GHz channels with broadcast
microwave links, and we share the 2.5GHz
and 7GHz bands with common carrier
microwave companies, and even govern-
ment public safety users in some regions.
Signs of strain and incompatibility are
showing, especially in the major markets.
It is hard to get all of these divergent in-
terests to just attend coordination
meetings.

There are some FCC allocation policies
intended to solve some specific problems.
Ten years ago, the FCC set a deadline of
October 1991 for broadcasters to bring
fixedTV STL microwave links into com-
pliance with Category A standards for
transmitting antennas. The cost of com-
pliance will be high for many stations, but
the gain in adjacent-channel protection is

waany amaoricanradinbhictarny com.

thought by many engineers to be worth
it. Some licensees are prepared to make
a showing to the FCC that they cannot
comply, however. They claim that their ex-
isting microwave antenna structures can-
not support the added burden of the larg-
er Category A microwave dishes. The FCC
will have to review such requests, and will
probably grant some waivers.
Unfortunately, the FCC does not control
specifications for receive antenna size.
Licensees using smaller microwave dish-
es who experience interference should
seriously consider upgrading both ends of
their links to protect themselves, and to
be good neighbors to adjacent-channel
users. ‘
Furthermore, although the FCC's rules
make reference to “frequency congested
areas,” the term is never defined. The So-
ciety of Broadcast Engineers (SBE) has
proposed to the FCC that all standard
metropolitan statistical areas (SMSAs) as
defined by the U.S. Census be presumed
to be “frequency congested areas,” along
with a list of specific sites outside SMSAs
that have become heavily congested be-
cause of their favorable location and
height. As of the 1980 census, there were
309 SMSAs. The FCC adopted the SBE's
rulemaking request on Oct. 16, 1990, ask-
ing in its Notice of Proposed Rulemaking
(NPR) that steps be taken so no microwave
stations will be required to install Catego-
ry A antennas if frequency congestion
does not exist in their area of operation,
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Position, compression and zoom

Alphanumeric touch pad

Who Says Innovation Is Limited
To Only The Largest Studios?

Regardless of your studio’s size, you’ve got the
whole world of digital video effects in your hands.
Meet the new MULTIFEX MF-1000.

Video Excellence

With its full-frame synchronizing Time Base
Corrector from FOR.A, the world’s leading TBC
supplier, and with 5.0 MHz frequency response, the
ME-1000 is synonymous with superb picture
quality.

Cost Effective and Upgradable

The MF-1000 comes with a built-in TBC and a
standard 2:1 zoom at a price 30% less than
comparable systems. And you can expand anytime

to dual channels and 2 TBCs, or add our unique per-
spective effects option.

Spend your time on creativity. . . and let the
MF-1000 do the grunt work.

Take advantage of all available program sources. The
TBC processes S-VHS signals (Y/C 358) and virtually
any composite video input. With its 3-axis joystick, the
exclusive membrane panel is extremely user-friendly.
All operations are programed to involve minimum
button-pushing and are menu-driven. What’s more, an
internal memory lets you store and edit up to 18 effects
sequences encompassing over 40 individual moves.

For complete information on the MF-1000
MULTIFEX, please call the FOR.A office nearest you.

FOR.A

Innovations in Video and Audio Technology.

FOR.A Corporation of America 313 Speen Street Natick, MA 01760
Boston: (508) 650-3902 « Chicago: (708) 964-1616 » Houston: (713) 894-2668 « Los Angeles: (714) 894-3311
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(ompare
Audio
Swilchers

Compare 360 Systems' AM-16
switchers to the high-priced alternatives.
You'll find excellent audio quality, a
powerful feature set, and a price that
won't overpower your budget.

o o no oo
-1! _-u-— oDmE . -
The AM-16/B is a complete 16 x 16 audio
routing system designed specifically for
small to medium-sized applications. Fea-
tures include electronically balanced
inputs with adjustable gain, non-volatile
storage of crosspoint connections, a bi-
directional EIA-485 serial interface, and a
redundant pggver supply with low-hum
toroidal magnetics. Compare audio qual-
ity too, and you'll find specs like a
bandwidth of DC to 50KHz, THD + N
below .005%, an SNR of 105dB, and
crosstalk of —99dB!

AM-16/R Remote Control Panels provide
multi-station remote capability with
source/destination lock-out.

AM-16/CR Circuit
Card Remote kits
make it easy to
construct custom
remote panels.

AM-16/E Expanders add parallel chan-
nels, for creating stereo and multi-level
systems.

e ey

B jmisdiin

;-;«l' Patch-It™ Software allows fast
on-screen control of crosspoint
connections from a Macintosh
computer.

Call or write to 360 Systems today for a
technical brochure, and discover just how
affordable excellent quality can be.

18740 Oxnard Street, Tarzana, CA 91356
Phone (818) 342-3127 « Fax (818) 342-4372
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which may be the case in some of the
smaller SMSAs. The SBE has asked local
coordination groups to supply information
so this important question can be resolved.

Changes for TV ENG

Other methods are being employed to
accommodate a growing list of users in the
2GHz band, which is favored for TV ENG.
Plans that give local TV ENG users “home
channels” have met with success and are
spreading to other markets via coordina-
tion committees. These plans formalize
ways for users to contact one another
when channel(s) other than their own
“home channel” are needed. These users
may also agree to split the 25MHz-wide
channels in this band. Other helpful ele-
ments for TV ENG users include
frequency-agile portable transmitters,
high-performance mobile and receive-site
antennas, low-noise receivers using pre-
amplifiers and channel filters, observation
of source identification procedures, and
the use of minimum required power.

Many coordination groups have been
working with licensees to move fixed links
out of the 2GHz band. More channels have
been made available for TV ENG, and
fixed links have been moved to bands
where they are less likely to experience
interference.

Changes in aural STL and RPU

Upgrades for radio and antenna systems
used in the aural STL band are available,
with more on the way. Earlier this year,
the FCC granted a 3-year postponement
to its upgraded transmitter performance
standards (allowing time for even more
spectrum-efficient equipment to come to
the marketplace), but broadcasters should
not wait until July 1, 1993 to make sure
their links are in compliance.

Changes in the aural STL rules to en-
courage 200kHz-wide channels for AM
stations and 300kHz-wide channels for FM
stations, as outlined in Docket 85-36, are
not in place yet. The FCC's computer pro-
gram has to be modified to accommodate
the new split channels, although the dock-
et was approved more than five years ago.
Some are not satisfied with the FCC’s ba-
sic channel splitting plan, anyway. They
say more options than 200kHz and
300kHz channels are needed, and are
working on plans to implement changes
for their individual regions in the 950MHz
band on a waiver basis.

New users are putting additional strain
on the limited number of aural STL and
RPU channels in congested markets. High-
quality mono or stereo transmission for
program-length remotes cannot be accom-
plished in many markets’ Part 74 channels.
This is because of the noise floor increase
from land mobile interference sources.
High-power paging transmitters are al-
lowed to operate less than 1MHz from Part

WWadLamericanradiabistory caom

74 channels in the 450MHz band. A casu-
al spectrum analysis in any major market
will show spikes from unstable land mo-
bile transmitters marching up and down
the 450MHz band, with a noise and
adjacent-channel interference that chal-
lenge even the best receivers. Although
not yet recognized officially by the FCC,
a new class of temporary, high- quallty
aural service is being used by several
broadcasters on a waiver basis with the
support of local coordination groups. It
uses narrowband operation on “splinter”
channels, along clear paths in the 950MHz
band. Narrowband digital STLs for the
950MHz band may also help; the first of
these are expected in 1991.

The RPU bands face another problem
from airborne traffic services. The FCC’s
15W limit for airborne RPU transmitters
can still block or cause harmful interfer-
ence to a channel for hundreds of miles
in all directions. Newer receivers with bet-
ter filters can help, but many coordinators
are asking traffic services to voluntarily
restrict airborne transmitter power to per-
haps as low as 1W if ground-based receiv-
ers use antennas optimized for aerial
coverage. Placing non-airborne-service
RPU receivers in protected quiet sites away
from traffic service flight paths is anoth-
er technique. Many stations have already
realized that a receiver located in a quiet
spot close to its channel’s transmitters in
the field can buy more signal improve-
ment than hundreds of transmitter watts.

Coordination is the key

The FCC’s new Form 313 has ushered
in an era of coordination awareness. Ques-
tion 16 on the form asks if a coordinator
was contacted. This shows that progress
is being made in educating licensees about
the necessity of prior coordination. Con-
tacting a local coordinator prior to send-
ing in Form 313 can assure that new sys-
tems and modifications will neither cause
nor be the victims of harmful interference.

The SBE has been active in frequency
coordination efforts. It maintains the Na-
tional Frequency Coordinators’ list, up-
dates it quarterly, and sends it to the FCC,
networks, and all broadcast and cable
coordinators, free of charge. Its database
is also available to any recognized coor-
dination body. The SBE will soon publish
a how-to manual for those interested in be-
coming involved in volunteer coordina-
tion. Excerpts will appear in the upcom-
ing NAB Engineering Handbook, 8th
edition.

Recognition of the value of coordination
is also important among non-technical
managers. A news director who asks per-
sonnel to follow proper coordination prac-
tices may have the edge on a competitor
who does not. General managers who sup-
port their engineers’ volunteering of time

Continued on page 67
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IN RECORDING

Tape Recorders

Dolby SR provides
the performance
attributed to digital
systems while main-
taining such analog
virtues as economy,
editing ease, and tape
interchange.

X1 Dolby Mo.dl,l m
il ool

=% DODolbySRA

Carts

Along with their
familiar ruggedness
and all-around
utility, carts with
Dolby SR capture the
full dynamics of all
your source material,
digital or analog.

Spaatret Ravardiag/
Waing Rodective L,
oo, e 300 Mdale

f ¥BE B X ] ..“
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1-inch VTR’s

With Dolby SR, video
can sound as good as it
looks. Signal purity is
maintained through the
multiple tape genera-
tions necessarv in
today’s post-production
techniques.

% DO0DolbySRA 3

L
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IN TRANSMISSION

Discrete STL’s
and RPU’s

Dolby SR improves

headroom and
lowers noise while
suppressing the
effects of inter-
ference and fade.

TV STL Audio
Subcarriers

With Dolby SR, there’s
no need to re-allocate
subcarrier frequencies

or replace existing

equipment in order to

deliver high quality

audio to the transmitter.

Satellite Audio
Dolby SR improves
analog channels
without audible side
effects, yielding
performance rivaling
digital systems.

Listeners today expect better sound wherever they go —at home, at the
movies, in the car. To keep up with their expectations, broadcasters need
Dolby SR. Two channels, with the compact, easy-to-cperate Dolty Model 363
(shown). Or up to 24 channels, with Dolby Laboratories” multitrack products.

Dolby SR dramatically reduces noise, increases headroom, and lowers
distortion from initial production to final transmission. That means you can
deliver your massage today with the clarity you’ve keen expecting from the

technology of tomorrow.

Dolby Laboratones inc. « 100 Poirerd Avenue Sen Francisco. CA 94103-4813 - Telephone 415-558-0200 ¢ Telex 34409 » Fac.umile 415-863-1373

346 Clapham Road London SW3 SAP - Telsphone 071.720-1111 » Tetex 919109 « Facsimile 071-720-4118

Dolby and double-D symbol are tracemarks of Dolby Laboratories Licensing Corporaton « 1930 Dolby Laboratories 50/8671,9094
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Digital Frequency Extension

\

The only way to squeeze more sound
out of the telepbone line is to
squeeze more sound into it.

Ee telephone bandwidth, 300

to 3300 Hz, is its biggest limita-
tion. Anything below 300 Hz

is lost forever. The result: your 1
remotes sound like they’re broad-
cast from inside a 55 gallon drum. .

But now there is a solution.

THANVKS TD 6ENTNER, I'M OM-A1£ FAST
AND SpounpiNg GREAT !

|

How We Squeeze More
Sound Into The Phone.

It’s called Frequency Extension, |
though it would be more accurate ’
to think of it as Frequency
Recovery. Basically, before the
signal goes down the phone '
line, we digitally up-shift the
signal 250 Hz. This “squeezes”
the low frequency information,
normally lost, into the phone
line. When the signal gets to the
station, we digitally down-shift
the signal 250 Hz to recover the
low frequency information. What
reaches your listener is a fuller,
richer, more natural sound.

At Gentner, You Don’t
Just Get A Box, You Get
A Choice.

In the studio, you options start
with the EFT-100, a low cost unit
designed to be used with your
existing hybrid and our new
SPH-5E, a combination frequency
extender and full-featured on-air
telephone hybrid. The SPH-5E
gives you the superior audio
quality associated with frequency

extension plus, at the touch of a
button, the added benefits of
a telephone hybrid.

For frequency extension from
the ficld, the EFT-900 and EFT-
1000 expand on the capabilities
of the EFT-100. With internal

mic and headset ampli-
fiers and telephone
couplers, you will
haul less into the field
and get on-air much
faster. The EFT-1000
even includes auto-
answer and auto-setup
functions.

All Gentner extenders
include filtering to re- 1
duce hum, built-in noise

. reduction and special ’
processing of the high
frequencics. Best yet,
Gentner extenders are ’
full duplex devices
allowing truc two-way
communication. You get

cues back to the broadcast site
without compromising the effec-
tiveness of your remote system
or juggling unnecessary hardware.

Would You Believe
Broadcast Quality Audio
From Telepbone Lines?

That’s right, we said
broadcast quality. The
newest addition to our
growing line of fre-
quency extenders, the Z
EFT-3000, gives you
enviable frequency re-
sponse of 50 Hz to 7.5 kHz
over three standard (dial up)
telephone lines. The EFT-3000 is
broadcasting’s first and only
three-line digital frequency ex-
tender. And, its a breez¢ to
operate. Just plug in the phone
lines and speed dial the station
from the DTMF pad on the front
panel. Then punch the Auto-
Setup button. The EFT-3000
tweeks all three lines and you’re
on the air. You ¢ven get inputs
for two mics and two headsets
$o you can do two person re-
motes without all the extra gear.

For Digital Frequency
Extension, The Only
Name To Remember
Is Gentner.

% We've developed
the widest range of
frequency extenders so you can
casily squeeze just the right prod- ’
uct into your system and your
budget. For additional specs and
the name of your Gentner dealer, ‘
squeeze a couple of minutes out
of your busy schedule right now,
and give us a call.

GENTNER

Gentner Electronics Corporation
1825 Research Way

Sait Lake City, UT 84119

(801) 975-7200

Fax: (801) 977-0087

Call me, I'm interested. Circle (53) on Reply Card.
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Continued from page 64

and knowledge for coordination efforts
are really protecting their own Part 74 in-
terests.

Also worth studying is the concept of
compatible sharing. Canada’s Department
of Transportation (its FCC) permits aural
STLs to share spectrum with satellite serv-
ice in the 1.7GHz band. The U.S. military will
not allow the FCC to do the same in the
United States. Coordinators believe that
this approach would work here because
fixed aural STL links are engineered to
tight coordination standards, and satellite
antennas are pointed in a different direc-
tion. As in the Canadian model, case-by-
case evaluation would prevent an STL in
that shared band to interfere with the pri-
mary satellite service. Compatible sharing
also includes the grouping together of
several similar fixed link services. The FCC
generally supports this type of sharing, but
co-channel and adjacent-channel incom-
patibilities still exist between many fixed
and mobile services, making coordination
a real challenge.

The role of the coordinator

It has been almost 10 years since the
FCC asked the broadcast industry to com-
pile and submit a list of volunteer coordi-
nators. Without the efforts of these volun-
teers today, much Part 74 activity would
be brought to a heterodyned halt.

Coordination is, at best, a relatively
thankless {ask, and at worst, a cause for
conflict-of-interest accusations from those
who do not get their way. To avoid the lat-
ter, coordinators must never assign fre-
quencies. Instead, they should dispense in-
formation using databases they compile
and maintain. This information then pro-
motes the licensee-to-licensee contact es-
sential to the coordination process.

Coordinators should be experts in the
art of the possible, and always strive to in-
clude new users. To do otherwise may be
perceived as restraint of trade. They
should be able to offer suggestions on
which bands and types of equipment are
appropriate for a given use. They may also
suggest that a prospective user consider
other services like cellular, satellite, and
wired digital for remote pickups, and pri-
vate radio service spectrum for commu-
nications.

Sharing a crowded spectrum will not get
easier. The electromagnetic equivalent of
“the good fence that makes good neigh-
bors” hasn't yet been devised. Good man-
ners may be the most important element
of the coordination process. Liberal doses
of the original golden rule will help. “Do-
ing to others as you would have them do
to you,” is a good criterion to apply when-
ever there is potential for conflict.

Editor’s note: For more informatio‘r;on the SBE coordina-

tion process, contact Paul Lentz, SBE secretary, at

419-882-5906. BE))
=i

“% AUDIO SERVICES CORPORATION

Rycote

Neither
WIND nor RAIN
nor dark of night
will keep us from
our appointed

NDS!

ham i0. Inc.
4403 Vineland Road Ste. B-3
Orlando, FL 32811
(407) 6£9-6444 (800) 486-6444
FAX (4G7) 648-1352

10639 Riverside Drive
North Hollywood, CA 91602
(818) 980-9891 (800) 228-4429

FAX (818) 980-9911
SALES ENGINEERING

SERVICE  RENTAL
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POWER AMPLIFIERS
SHOULD BE HEARD
—NOT SEEN

Put just the control at your
finger tips with the remote
gain capability of the TTD
series of 40, 60 and 120 Watt

29

p

Fr’
The TTHD amplifiers also
featuge virtually indestructible
powgr op-amps which
provide 100% protection

power amplifiers. agajnst short circuits, over-
. vojflage, and excess
Two wires and a pot are all
tgmperatures.

that is required to control the
level to your speakers. And,
multiple amplifiers can be
controlled by a single pot.

g

}all for an Application Note.

he differential,

# instrumentation type input
stage allows balanced or
unbalanced inputs without
loss of signal level.

Tel: 916-639-2102
FAX:916-639-2212

TAarGeT TECHNOLOGY, INC.

P.O. Box 609, Penn Valley, CA 95946
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SBE convention shines

in St. Louis

By Brad Dick, editor

The SBE national convention returned
to its origin, holding its 1990 convention
Oct. 4-7, in St. Louis. Capitalizing on the
success of the 1989 convention in Kansas
City, MO, the show drew many attendees

and exhibitors seemed pleased.

Sessions successful

The forte of the SBE show has always
been its technical sessions. This year was
no exception with more than 45 sessions,
panels and papers presented at the con-
vention. From practical here's how to do
it, to here's the future, the sessions provid-
ed important and timely information to

the attendees.

A special panel of FCC, FAA and indus-
try experts was held on the opening day.
The panel, “FCC vs. FAA: Are solutions in
sight?” was somewhat contentious, but
well attended. Broadcasters generally per-
ceive the FAA in a controversial manner.
The panel addressed problems and pro-
posed solutions to the location of trans-
mitters and antennas near airports. When
the panel concluded, the attendees may
have not heard the answers they wanted,
but they understood better the issues in-

volved.

Look to the future

Many of the standing-room-only sessions
addressed the direction and future of
broadcast technology. Michael Rau, sen-
ior vice president of Science and Technol-
ogy for NAB, was the opening session
speaker. He told attendees that many
changes are in store for radio and TV en-

gineers.

The technical sessions were well attended with
capacity crowds for the entire three days.

.

7 ST.LOuIS N
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Based on the recent advances in digital
technology, Rau reviewed some of the im-
portant issues concerning direct audio
broadcast (DAB). Calling it a political is-
sue, Rau said that no one knows for sure
exactly where the technology is going to
take the industry. He noted that terrestri-
al and satellite delivery systems are being
proposed. He also reminded engineers to
remain aware of these challenges so they
can help their stations take advantage of
any new technologies.

Another leading-edge technology, radio
data systems (RDS) received keen interest
from attendees. Gerald LeBow, Sage Alert-
ing Systems, described how a broadcast
signal could be encoded to provide
listeners with new services and stations
with the potential for new revenue. The
service would allow stations to customize
special services that would be receivable
only on new types of receivers. From traf-
fic reports to weather bulletins, stations
could provide immediate information to
listeners within their areas.

HDTV coming in clear

Improved TV images are just around the
corner according to some of the
presenters. Ben Crutchfield, ATTC,
reviewed the tests and procedures for the
various proposed high-definition television
(HDTV) systems.

Broadcasters shouldn't think that enter-
tainment is the only thing HDTV is useful
for. The technology will also find wide-
spread application in medical and scien-
tific areas. According to some presenters,
those applications may become common-
ly available even before broadcasters be-
gin to embrace the technology in a wide-
spread form.

Ennes workshops

The SBE convention has become known
for its highly successful technical sessions.
However, it has been the Ennes workshops
that have received significant notice in the
past two years.

The Ennes workshops were held on
Wednesday, the day before the show offi-
cially opened. More than 200 people at-
tended the workshops that were spon-
sored by leading equipment manufac-
turers and suppliers. Topics covered in the

www americanradiohistorv com
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workshops included: medium- and high-
power transmitters, C-Quam AM stereo
systems, S-VHS, ENG and production tech-
niques, studio design with personal com-
puters, earth station technology, satellite
communications, RF workshop, manage-
ment for engineers and RF technology.

Disaster preparation
A standing-room-only crowd greeted the
speakers at the Sunday morning “Prepar-

The society's first president, John Battison (right)
moderates the opening panel while Michael Rau
(NAB) discusses future technology.

ing for a Disaster” session. Attendees
learned from those who had real world ex-
perience with recent natural disasters. Pe-
ter Hammar, Hammar Communications,
reviewed how some San Francisco stations
were successful in riding out the earth-
quake, while other stations found them-
selves sorely prepared.

Bill Ruck, KFOG/KNBR, San Francisco,
described many of the failures of the area’s
EBS system after the earthquake struck
the region. The lessons learned from the
disaster forced major changes in how the
city’s EBS system is operated.

Not everyone has to deal with earth-
quakes, but most of us have encountered
other forms of Mother Nature's fury. David
Bird noted that, in some cases, broad-
casters have to join forces to battle the el-
ements. Despite the fact that hurricanes
can be tracked and are not unexpected
like earthquakes, the preparations stations
should undergo are similar. ‘

Most of the papers presented at the con-
vention are contained in the SBE Proceed-
ings. Additional copies of the 1990
Proceedings are available from the SBE
office. 1:TM]
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Only BTS can offer you a facility
control system as advanced as the BCS-3000.

The BCS-3000 is a single, integrated control system
designed to bring all the “pieces” of your facility together,
interfacing and operating as one smooth unit.

It uses industry standard computer network ard machine
control protocols. . . not proprietary protocols used in other
systems. And the BCS-3000 is a user defined and
configurable system, allowing for more flexitility in
operation and expansion of BTS's full family of products
...which include routing switchers, master control,
machine control and automation devices.

Let the BCS-3000 bring the “total picture” of BTS
engineering to your facility.

Broadcast
B I S Television
Systems, Inc.

A joint company of Bosch and Philips.
Phone 1-800-962-4BTS.
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If there’s one thing

Asaca/Shibasoku is known for, its HIGH RESOLUTION
building the finest video monitors, E ASY AUTO SET-UP

bar none. Asaca’s reputation has ‘
been earned by producing real world FAITHFUL MEMORY
montitors that give you a full range
of features to meet real needs.
Though Asaca/Shibasoku monitors
continually incorporate the latest
technology, it is always appropriate
technology and not bells and
whistles. From the compact 9"
CM99A to our multi-scan HDTV
monitors, you always get
what you paid for: flawless
bigh resolution, brilliant
color imagery and rugged
performance.

Absolute honesty is what you
want in critical color signal
inspection and that’s
exactly what you get
from our CM20IN
and CM14IN monitors.
Featuring high reso-
lution convergence
free in-line dot CRTS,
these monitors give
you long-term
consistently faithful
picture reproduction.
Our Auto Set-Up option
lets you set-up from
your current grade 1
monitors. It’s memory ' :
permits picture @
matching between B OO
Asaca’s Auto Set- 6,4()()

Up monitors—even

= Loy

if they are not in the Our CMI4IN (14") and CM20IN (20")
same room. On-screen menus monitors offer you superior bigh
make calibrating simple. resolution and long-term stability. When

coupled with our Auto Set-Up Memory
Probe Kit, they give you unsurpassed
picture matching.

You get a host of standard features
including: NTSC, RGB, color
difference and Y/C inputs, I-Q
coordinate axes demodulation,
ALL PRESET function, wideband
CCD comb filter, aperture
correction, color/monochrome
split screen. The list gocs on

and on. . .
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% WHISTLES.

DErra.Gun, THE

Top oF THE LINE.

Asaca's proven 20" CMM-11
delta-gun/shadow mask monitor
truly provides the most accurate
reference for color imagery with
superior horizontal resolution.

The geometric structure of the
delta-gun configuration backed by
active convergence circuitry gives
you ultra-sharp dynamic focus,
adjustable from the front, across the
total CRT surface.

The delta-gun monitors include
switchable high performance
comb filter and aperture correction.
And, with digital sync circuitry, no
adjustments are required.

Optional extras include NTSC, PAL
and SECAM capabilities, switchable
from the front (20" model) and
RGB, YIQ, BETA and M-II plug-in
modules.

Asaca delta-gun/shadow mask
monitors, the true measure of
performance.

$ 7 69 SOO The delta-
gun/shadow
mask CMMII series is the standard in
professional broadcast monitoring. The
delta-gun CRT provides the most accurate

reference for color imagery with superior
horizontal resolution.

Hicu PERFORMANCE,
CostEFFECTIVE.

$ 4 ZOOOO The CM43 (15")
and CM23(21")
flat screen monitors incorporate legendary
Asaca/Shibasoku quality and performance
into a very economical package.
These high resolution in-line dot
matrix monitors are equally athome
in broadcasting, production,
computer graphics and manufacturer
testing.
The flat square CRT with semi-tint
glass gives a wider contrast range
and blacks that are truly black. You
get NTSC, RGB and Y/C inputs, a
high quality comb filter, scanning
size selection, high stability feed-
back clamp circuits, pulse cross,
H/V delays and, of course Asaca’s
superior performance—All in a
very economical package.

Last, Bur Nor Leasr

Just what you’ve been looking for,
our 97 CM99A high resolution
CRT. Compact and side-by-side rack
mountable, the CM99A is perfect
for mobile applications or plugging
into those tight quarters where high
quality signal monitoring is
essential.

The CM99A standard features
include two NTSC and one RGB
input, plus audio input and
loudspeaker.

$ 1 4500 The lightweight
compact 9"

CM99A is ideal for mobile use or
applications where you need o rack up
a lot of monitoring in very little space.

To receive your free copy of the lfc %

Circle (49) on Reply Card

Asaca/Shibasoku full line catalog simply ”Si,g
| I ee circle the appropriate number on this %
publication’s reader response card.

N

NSACA

Asaca/Shibasoku Corporation of America
12509 Beatrice Street, Los Angeles, CA90066
(213) 827-7144 FAX (213) 306-1382
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. DBS in the

Europe takes
the forefront in
DBS testing.

While the United States continues the
search for an HDTV standard, and direct
broadcast satellite (DBS) has yet to arrive,
Europe is moving forward on both fronts.
In the United kingdom, the first step to-
ward DBS took place last April with the
launch of a new British satellite network.
The British Satellite Broadcasting compa-
ny (BSB) can broadcast up to five program
channels to subscribers in the United
Kingdom.

The DBS bird

BSB officials recognized from the onset
that success of any direct broadcast tech-
nique was predicated on the use of small
receive antennas. This criteria required
the use of a higher-power satellite than is
used in other satellite broadcast appli-
cations.

The satellite, called Marcopolo, was
manufactured by Hughes Aircraft and was
launched last August from Cape Canaver-
al. The bird is located in a geostationary
orbit. It is expected to have a life span of
approximately 10 years. The satellite con-
sists of three single-frequency conversion
17/12GHz transponders. Each RF channel
is 27MHz wide. The transponders provide
automatic level control, which can com-
pensate for uplink rain fades of up to 15dB
and up to 10dB of ground-commandable
gain steps of 0.5dB.

EIRP within the area is specified to be
a minimum of 59dBw. The satellite, a
Hughes manufactured unit, provides a
redundant transmission system. A total of
12 55W TWTs are parallel connected in
pairs to provide six 110W RF output am-
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nited '
ingdom

By Brad Dick, editor

ments, such as HDTV. D-MAC is the fourth
variant of the multiple analog components
(MAC) originally proposed by the UK. In-
dependent Broadcasting Authority (IBA)
in 1981. The standard combines analog
and digital processing for the video and
audio channels of a TV transmission. The
D-MAC signal consists of video and com-
bined audio and data carried on separate
carriers, typically separated by 10.5MHz.
The carriers are either frequency modu-
lated for transmission through a satellite
link as in the BSB system or amplitude
modulated for use on a cable system. The
audio plus data component uses a ternary
duo-binary code format that reduces the
required signal bandwidth. The D-MAC
waveform is shown in Figure 2.

plifiers. Three of the amplifiers can oper-
ate simultaneously at full power.

Further redundancy is provided by con-
necting the six amplifiers in a full-ring con-
figuration. This allows all five channels to
operate simultaneously with a total RF
power not exceeding that of the 3-
channel, full-power output configuration.
The satellite’s functional diagram is shown
in Figure 1.

D-MAC encoding
The BSB network provides subscription-
type services and pay-per-view program-
ming. The D-MAC transmission system
was adopted because of the sophistication
in supplier controls, high quality and the
need to be able to handle future develop-

TEST SINGLE/
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ALC GAIN DUAL TUBE wontor 1
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E SINGLE/ R
RECEIVE RECEIVERS o DUAL TWT E
ANTENNA (2 FOR 1 | Ewroraned crANNEL oW LSWITCH owen 3
REDUNDANT) 1 N e GAIN DUAL TUBE woritor 1 1 1
P CONTROL Twia el 5
N DUAL TWT A
SWITCH N
BT, c WITCHABLY CHANNEL (o] POWER c
Py ALC GAIN DUAL TUBE MONITOR m— M UTPUT]|
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p—t W wn::r: 58 A DUAL TUBE M':;":’YE:R = ; e
1 CONTROL TWTA
) SINGLE/ 1
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Figure 1. The satellite is highly redundant, providing in essence, dual backup parallel TWT systems.
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Another advantage of the D-MAC for-
mat is that the audio plus data channel can
be uplinked from a separate ground sta-
tion. This permits the digital channel of
the satellite transponder to be used for
other purposes when not needed for TV
broadcasts.

D-MAC's 20.25MHz transmission rate
can be divided in many ways. Digital ster-
eo audio is sampled simultaneously, cod-
ed separately and then transmitted alter-
nately. The number of potential stereo
channels depends on the coding method
used and the level of error protection
needed. As many as eight channels of au-
dio can be transmitted. We'll see why this
is important later.

The D-MAC transmission scheme also
provides for a DBS HDTV signal to be
viewed without the need for a special re-
ceiver. This was first demonstrated at the
International Audio and Video Fair in Ber-
lin in 1987. The demonstrated system took
a 1,250 line signal and processed it into
625 lines, which is the standard for most
of Europe.

The signal bandwidth is then reduced
using motion compensation techniques.
Still images must be transmitted with a
higher bandwidth than moving ones, and
certain movement can be predicted rath-

er than actually transmitted. The 625-line
signal is then transmitted in conventional
D-MAC. This feature helps ensure compati-
bility with not only today’s receivers, but
future ones that may use baseband inputs.
Standard HDTV reception will require the
purchase of a wide aspect ratio television
and an HDTV BSB receiver.

Receiver design
Providing these technical requirements

| 20.25Mbis

| CLAMP

| cumominance
LUMINANCE

0.5— 4
0.4

T DUO-BINARY DATA

~04——k 3

05— — —————

e o]

Figure 2. The D-MAC signal provides a
20Mbit/s data channel in addition to the visu-
al signal.

with the necessary user features compli-
cated greatly the receiver design. Al-
though the eventual plan is to provide
HDTV-quality signals through the entire
transmission/receive system, today’s hard-
ware must serve terrestrial-based PAL
receivers.

This approach requires the use of an in-
termediate decoder/converter. The basic
consumer interconnect diagram is shown
in Figure 3.

The indoor decoder/converter accepts
DBS signals as a block of channels in the
950MHz-1,350MHz range. Custom ICs de-
code and recover the original video in
RGB form, together with several audio sig-
nals. The primary signal processing is han-
dled by the system information (SI) sub-
system. The SI subsystem decodes the
special control signals that provide the lo-
cation of the video and sound/data mul-
tiplex components, the type of scrambling
being used and the format (bandwidth,
coding and error protection used) in the
audio channels.

In some cases, the programs will offer
a selection of sound channels. The
decoder/converter allows the viewer to se-
lect the desired audio signals. The UK. de-
sign means that a subscriber can often
choose between watching a film in its na-

e e o e e

A piece of sound piece advice... if you can produce sound test data

and sophisticated test sequences with only one unit -do it!

UND
50O S GooD °F SOUND GOODS

Fast operation, state-of-the-art specs and comprehensive measu-

rements make the Amber 5500 the positive choice for audio and

acoustic analysis. The powertul AudioCheck™ PC software carries you further with simple menu

set-up of sophisticated sweeps, complex test procedures and powerful data handling. Produce

simple trouble tickets, professional color graphs or detailed muitipage

engineering reports - quickly and easily. You can even create "smart" test

FOR A TOTAL SOLUTION

To your audio measurement requirements.

procedures that change direction based on actual measurements

or simple operator interaction.

Amber Eiecto Design 6969 Trans-Cancda Hig

ay St taurent PQ Canade
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tive language or choosing to hear it
dubbed into English.

In addition to controlling the D-MAC sig-
nal decoding process, the operating sys-
tem provides several unique operational
features. Via the front panel and TV on-
screen messages, the viewer can choose
between subscription and pay-per-view
programs and activate the parental lock-

out. Because each decoder is addressable,
a blackout feature allows the programmers
to control where their signal is received,
as would be necessary for sporting events.

Although the decoders are not user-
serviceable, special front-panel and on-
screen diagnostic information is available.
By operating a switch, the viewer or tech-
nician can determine current bit error rate

and authorization status. Depending upon
the particular decoder design, other tech-
nical parameters, such as signal strength,
receiver address, manufacturer ID and sig-
nal information present may be provided.

The eventual intent is to have the
decoder output a baseband signal direct-
ly into the receiver. However, because that
type of receiver is not yet widely availa-

ble, the decoder outputs a PAL-encoded
RF signal on a UHF channel. [

EXISTING ANTENNA

%x/ FOR TERRESTRIAL TV

EXISTING UHF
TV DOWNLEAD

Encrypted signals

The BSB broadcasts are encrypted us-
ing the Eurocypher Conditional Access
- System developed by General Instruments.
Eurocypher provides control over the
reception of its programs by addressing
each receiver through the Marcopolo sat-
ellite. Receivers can be authorized 'in-
dividually to receive particular channels
or particular programs. This allows for
subscription-based and pay-per-view op-
tions. The encryption allows the DBS sig-
nals to be received only by subscribers in
the United Kingdom and is highly robust
against piracy.

The parental control feature forms a
central element of the receiver. All pro-
grams broadcast by BSB are given a clas-
sification indicating whether violence, sex

DISH (OR
OTHER)
ANTENNA

UHE UHF EXISTING
TERRESTRIAL.
A 4 TV RECEIVER
NEW FEEDER UHF [VIA VCR IF REQUIRED]
D 00

SET-TOP
ADAPTER ’
SOME BASEBAND
CONNECTIONS MAY
BE USED

UHF CONNECTION
CARRYING ALL
SERVICES

Figure 3. The DBS system was designed so that a consumer could install the hardware. Unlike
a cable decoder, the BSB system provides easy access for a terrestrial broadcast signal.

FOR SUB LEASE

NETWORK
OPERATIONS
FACILITY

21,000 sq. ft. network oper-

SUPER
SHORT HAUL
ANTENNA

< UPS Shippable

» Frequency 940-960 MHz ations facility, Laguna
Niguel, 65 miles south of
» Standard VSWR L.A.

Simultaneous multiple oper-
ations: 2 satellite uplinks,
network operations, prod.
post-prod./editing.

» 20.0 dBi Gain

* Meets Category A In Vertically
- Polarized Plane
Ed
» Meets Category B In Horizontally
Polarized Plane

Renovated top to bottom.

100 kw generator backs air
and studio operations.

» Universal Clamps l7sed For
Simplified Mounting Installation

Good arterial access,

Radiation Systems Inc. hotels, restaurants.

Mark Antennas Division

Contact: !
2180 S. Wolt Rd. Des Plaines, IL 60018 Greg Long, Univision
Telephone: 708/298-9420 Fax: 708/635-7946 816-274-4240.
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or foul language is present within the
show. This parental guide information is
displayed on the viewer’s TV screen. View-
ers can then decide what programs may
be unsuitable for their children. If desired,
that programming can then be blocked by
the parent, allowing each household to
control what type of programming is avail-
able on the television. Adult-rated pro-
grams can still be viewed by entering a
personal identification number (PIN). A
person’s PIN can be changed at any time
by the user:

Small antennas needed

Because the DBS programs are transmit-
ted from a high-power satellite, only a
small receive antenna is required. This
turned out to be a major factor in the sys-
tem's acceptance. The company recom-
mends either of two small antennas. The
first, a 40cmx40cm Squarial antenna was
developed especially for DBS use and
resembles a small, shallow square box. A
compact 35cm diameter compact dish can
also be used.

The Squarial antenna is unique because
of its appearance and design. The key to
the flat plate appearance is the use of
hundreds of small receiving elements to
collect the correct polarity satellite signals.

The success of any DBS system is highly depen-
dent upon the use of simall antennas. Shown
here is a 35cin diameter compact dish.

A LNC located on the back of the anten-
na performs the signal conversion and am-
plification before feeding the signal to the
decoder located near the television.
The acceptance of DBS signals is not yet
certain. Although Europe and Japan have
launched efforts to draw viewers to this
delivery method, it's success is not certain.
Several companies have attempted to es-
tablish a DBS transmission system in the
United States. So far, none have been suc-
cessful. The primary reason for their fail-
ure has been the need for widespread ac-
ceptance (that means subscribers) for the
system. Recently, several companies have
proposed new adventures into the DBS

arena. Whether they are successful may
be predicted in how well the BSB system
is received (pardon the pun) in Europe.

Acknowledgment: Thanks to Heather Refetoff, vice con-
sul. British Consulate General, for her help in preparing this
article.
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FUJINON

NEVER GET CAUGHT SHORT.

CAPTURE THE AGTION GLOSE UP.

POLICE BARRIER

Whether you're covering fast breaking
news or sports, when you can't get in
close enough with your standard ENG lens,
use a FUJINON 24X. FUJINON'S two new
24X zooms pack the power and performance
of large field lenses into compact and port-
able, easy-to-handle 3 kg packages.
Always ready to go the distance for you,
our 24's are as rugged and versatile as our
ENG lenses. And, most important, they
can be set up just as fast.

From now on, no action is ever out of
your range. The A24x11.5ERD zooms from
11.5mm wide to 276mm. Its built-in ex-
tender doubles the range to 552mm. And it

FUJINON, INC.
Southern
Midwestern
Western

10High Point Drive. Wayne, New Jersey 07470 (201} 633-5600
2101 Midway. Suite 350, Carrollton, Texas 75006 (214) 385-8902
3N. 125 Springvale, West Chicago. Il 60185 (708) 231-7888
129E, Savarona Way. Carson, California80746  (213) 532-2861

00 NOT cRress

keeps an F2.0 maximum aperture out to
207mm(F2.7 at276mm). The A24x16.5ERD
starts at 16.5mm and goes to 400mm. Flip
the extender lever and you're at 800mm!

With either 24, you get: an aluminum
carrying case, camera support plate, servo
zoom and manual focus with handgrips,
FUJINON'S weatherized ERD module; FUJI-
NON'S patented EBC coating to eliminate
problems of flare and ghosts; macro
focusing; and performance to match the
demands of the newest 2/3” and 1/2" CCD
cameras. For more information or a
demonstration, call your nearest FUJINON
representative.

FOCUSED ON THE FUTURE
W) FUJNON

FUJINON
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Christopher Emery has been named
national sales manager, professional tape
division, Sony magnetic products group of
America, Park Ridge, NJ. He is responsi-
ble for directing the sales efforts of Sony
professional tape products nationwide.

Thomas P. Moore has been promoted
to national sales manager for Panasonic
Broadcast, Secaucus, NJ. He is responsi-
ble for all direct sales of Panasonic MII, S-
VHS and VHS video equipment to TV
broadcast stations, production and post-
production facilities, and cable TV
systemns.

Matt Peterson has been named vice
president of marketing for Dynatech,
Madison. WI.

Robert Miller and Robert Long have
been appointed to positions with Dy-
natech NewStar, Madision, WI. Miller is
president and Long is vice president of re-
search and development.

Craig A. Duncan has been promoted
to engineer, new product development for
Quanta, Salt Lake City.

IPeopleI

Bruce Penney, an engineer for Tektron-
ix's TV division, has >een named a Fellow
of the Society of Motion Picture and Tele-
vision Engineers (SMPTE) for his outstand-
ing contribution among engineers in the
TV industry. Although image processing
research is Penney’s primary responsibil-
ity at Tektronix, his activities also include
research in video processing and TV
measurements. He has been involved in
the design and development of more than
30 Tektronix TV test and measurement
products. Furthermore, he has been
awarded 20 patents during his 14 years at
the company.

Arnold Taylor has been named presi-
dent of Rank Cintel. New York. He is
responsible for directing the product plan-
ning, marketing and service efforts for
Rank Cintel in the United States and
Canada.

Dave Schroeder has been appointed
district sales representative for JVC, Elm-
wood Park, NJ. His territorial responsibil-
ities encompass Michigan and Indiana.

Robert E. Halpern and Jack Q’Dear

THE FIRST AUTOMATED MIXER

THAT WAS COMPOSED, NOT IMPROVISED.

If youd -ather mix than mess around with-a bunch of oLtboard boxes,
we suggest a serious look at the new M-3700 Series from Tascam,

The M-3700 Series is a professional-quality mixing console with a per-
fect memory of its fader settings. A console whose automation isn’= a pain
in the pots. And whose under $14000 suggested retail priceisnt ether. =~

Ours is the only automated console that provides you with both :

snapshot automation (to recall any pre-set levels or switct positions stored . '

as “scenes”) and dynamic automation (to recall levels and svitch positions -

locked to rea-time locations).

The M-=700 also features an onboard disk drive; SMFTE timecode
generator/rezder, write/update mode; choice of 24- or 32-channel eonfig-
uration; and the ability to automate the main, monitor and aux send

mutes, and EQ ON/OFF for each channel. Without outboard computer

screens, wires, mouses or the usual added-on hassles. .

From us you'll get a compact, familiardooking system that'll help you j°

create the miz you want. And precisely recall any previous'mix, so you can
tweak some channels without affecting others. All without wasting your

valuable timeor talent.

The musician-friendly M-3700 Series automated mixirg consdle.
Now waiting zo wow you at your nearest Tascam dealer.

TASCAM.

©1980 TEAC America, Inc., 7733 Telegraph Road, Montebelio, CA 90640, 213/72€-0303.
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have been appointed to positions with
Harris Allied, Quincy, IL. Halpern is direc-
tor of contract management. He is respon-
sible for all contracts administration for
the division. He also serves as a liaison
with the legal staff of Harris, Melbourne,
FL. O'Dear is director of international
sales. He is responsible for the overall
coordination of international sales ac-
tivities.

George Elsaesser, Richard Darr and
Jim Cundiff have been appointed to po-
sitions with Basys, Yonkers, NY. Elsaesser
is manager of major account sales. Darr
is senior vice president/general manager
and Cundiff is vice president of sales.

Cleatus “‘Ray” Sensney and Delwin
L. Bothof have been appointed to posi:
tions with Vyvx National Video Network
{(Vyvx NVN), Houston. Sensney was elect-
ed to the board of directors. He heads a
research team that is developing new and
advanced video businesses. Bothof is
president. He is responsible for line man-
agement

DG
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Soundtracs established
in Scotland

Soundtracs plc, Surrey, England, has es-
tablished a production division in Glen-
throes, Scotland. The 20,000-square-foot
facility is equipped with automated pro-
duction lines, including robots, and will
create jobs for more than 150 people.

Nikon relocates headquarters

Nikon has relocated its national head-
quarters to Melville, NY. The 132,000-
square-foot facility will be home to the cor-
porate offices, the photo group and the in-
strument group.

GVG establishes
subsidiary in Tokyo
Grass Valley Group (GVG), Grass Valley,
CA, has established GVG Japan, a Tokyo-
based subsidiary that will serve the Japa-
nese market. After the United States, Ja-
pan is the largest market country for GVG.

Sony Business and Professional
Group relocates
The Sales and Marketing Company,

I Business I

Sony Business and Professional Group has
relocated its national sales, marketing and
product management functions to a head-
quarters in Montvale, NJ. The address is
Sony Corporation of America, 3 Paragon
Drive, Montvale, NJ 07645-1735; telephone
201-930-1000.

Quanta relocates headquarters
Quanta, a Dynatech Broadcast Group
company, has relocated its headquarters
within Salt Lake City. The 20,000-square-
foot facility is located at the Salt Lake City
International Center, across the street from
its sister company, Utah Scientific. The ad-
dress is Quanta, 180 Wright Brothers Drive
No. 670, Salt Lake City, UT 84116; tele-

phone 801-328-8872; fax 801-328-3668.

Harris Allied expands U.S.
radio field sales

Harris Allied, Quincy, IL, has expanded
its domestic radio field sales organization
and established a broadcast telemarketing
center. The company added three U.S. ra-
dio field sales positions. In addition, the
broadcast telemarketing center will ena-
ble broadcasters to phone a toll-free num-

ber to receive information about any Har-
ris Allied radio product or service, to place
erders and to contact or arrange for a visit
from a field representative. Through Jan.
1, U.S. radio broadcasters can phone toll
free 300-622-0022 for information on stu-
dio equipment and 217-222-8200 (ext.
3110y for information on radio RF
equipment.

TTC announces
Intelco acquisition

Telecommunications Techniques Corpo-
ration (TTC), Germantown, MD, has ac-
quired the assets of Intelco, a manufactur-
er of fiber-optic test equipment. Following
a transition period, the entire Intelco op-
eration, several key technical founders and
other personnel will relocate to TTC's
headquarters.

Klark-Teknik chosen as Milab
distributor in Canada
Kiark-Teknik, Farmingdale, NY, has been
chosen as the exclusive distributor for
Milab microphones in Canada. |7}
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Flexible remote control
By R-lec Systemns

* RK50, MC50: keypad and machine
control units; connect by single twisted ca-
ble pair to provide remote control of five
functions; adaptable to almost any piece
of equipment; five buttons on keypad use
DTMF signalling to rack-mounted machine
control unit to initiate a contact closure;
controller relays can be programmed for
pulse, toggle or interlock modes.
Circle (350) on Reply Card

Audio test product

By Audio Precision

® Portable One: 2-channel audio test sys-
tem with 12 measurement functions; push-

THIN

Forinformation & dealers call:
TEL 415 527-6666

945 Camelia Street
Berkeley, CA 94710 « USA

L
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“You have to hear it to believe it”

F}}} C‘Iear-[.'nm.

New products

button selection; entire package housed
in a portable case with captive protective
cover on the front panel.
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Power frequency converter
By International Computer Power
¢ RotoPlus: combines power-line condi-
tioning with line frequency conversion; bi-
directional 50Hz-60Hz operation; allows
equipment designed for use in the United
States to be operated in other countries;
protects equipment from transients,
surges.
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Batteries, chargers

By Perrott Engineering Labs

* Models 441, 441-90: combination
charger, discharger for Nicad batteries; 441
for NP-1s, NP-1As; 441-90 for BP90s; each
unit is capable of discharging and charg-
ing four batteries; LEDs show status of
each of the four independent ports in
charge, discharge cycle.

¢ PE 90 A: BP90-style battery; enhanced
for 25% longer run time; packaged in Ky-
dex molded case; rated 12V, 5Ah.

* ACPS series: AC power supplies in clip-

Loun

B Only one rack space high
» Exceptional high (28w) output
» Full-range, high fidelity sound
» Magnetically shielded

» Includes LED peak level meters

S Y ST EMS

waany amaericanradiohistory caom

on or BP-90 configurations; allow equip-
ment operation via AC rather than bat-
tery; 115/230VAC input power; 12VDC at
4Ah.
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TV transmitters
By ITS
¢ ITS-115A: 10W transmitter for LPTV
service; aural section is BTSC stereo ready;
integral power supply; requires seven
inches of rack space.
* ITS-1240: 10kW UHF transmitter; I-tube
TH-382 design with solid-state drivers; ex-
ternal diplexed with separate visual, aural
chains; low-power consumption.
® ITS-234A: 2kW UHF transmitter; for
LPTV service, particularly with CP trans-
mission system; parallel 9017 tetrodes ap-
erate in Class A

Circle (354) on Reply Card

Low noise, hybrid amps

By Microwave Solutions

¢ Model MSH-7103201-WW: low-noise
amplifier for CARS microwave spectrum;
12.1-12.5GHz; 3dB noise figure; 8dB mini-
mum gain with +9dBm output power;
runs from 24VDC; usable with STL, ICR

GANG ROLL

For SONY® & AMPEX® VTR’s
using RS-422 serial port!
PLAY/STOP/FF/RWD/RECORD
8 VTR’s-$1849 16 VTR’s-$2299

QUEUE SYSTEMS 3%, 5\%004 215y ssc o508

SONY is a registered trademark of Sony Corporation
AMPEX is a registered trademark of Ampex Corporation
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PRECISION MAGNETIC

TEST TAPES

()

Standard Tape Laboratory, inc
26120 Eden Landing Road #5, Hayward, CA94545
(415) 786-3546
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Fix It by FAX.
Faster Free Service!

FAX us your circuit, we'll FAX you our
recommended modifications at no charge.
Same day transformer shipping from stock.

ensenctransformers 5

%&l U oo, - Gom BIRERY (MR
10735 Burbank Blvd. » North Hollywood, CA 91601
FAX (818) 763-4574 Phone (213) 876-0059

TELEX 6502919207 MCI UW

{Mon-Thurs, 9am-5pm Pacific time)
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frequencies.
¢ Hybrid amplifier: 41dB gain in 5.85-
6.425GHz range with +18dBm output and
maximum noise figure 5.7dB; 12VDC op-
eration; 1.6:1 VSWR rating for input and
output.

Circle (355) on Reply Card

Image storage, timer
By Leitch Video of America
e 4:2:2:4 still file: component format
still-store; D-1 interface; stores images with
full linear key signals; networking permit-
ted between component and established
composite still file systems; 2-user capa-
bility; Film Transfer software option; 380-
image basic storage expandable to 10,000
stills; removable media storage available
e UDT-5700 timer: programmable, 2-
channel; count up, down in hours-minutes-
seconds or minutes-seconds-frames; EBU/
SMPTE time-code output; stopwatch, time
calculation operations; RS-232, RS-422 in-
puts, GPI inputs and outputs.

Circle (356) on Reply Card

ENG mixer
By Comrex
e FPM312: portable audio mixer by Opus
Audio, Sweden,; switch selection of mic or
line on all three inputs, each with adjusta-
ble limiting; 9V lithium batteries; weighs
1.9 pounds; reference oscillator, 48V phan-
tom power, optional 12V adapter.

Circle (357) on Reply Card

Multiformat TBC
By Nova Systems
e Model 950: combines transcoding
among composite, component and Y/C
format video sources with 4x1 switcher
and image processing; enhancement,
noise reduction, black stretch processirg
functions; wideband TBC includes freeze,
fade-to-black modes; integral color bars
available for system setup.

Circle (358) on Reply Card

Audio effects device
By Lexicon

hu

o LXP-15: digital multi-effects system; dy-
namic MIDI remote control of 27 varia-
bles; five inputs for foot switches or pe-
dals, each can be patched to any effects
parameter; memory contains 128 preset
effects, storage available for 128 custom
programs combining pitch shifting, ster-
eo delays and reverbs.
Circle (359) on Reply Card

Time code, test generators

By Multidyne Electronics

¢ VDG-800: time-code display generator;
translates numeric time information from
BVU-800 VTR control panel for insertion
into video picture; stable-lock feature per-
mits visible time characters during high-
speed forward, rewind modes.

¢ TS series: video test units; TS-4 with
NTSC color bars, sync, character genera-
tor for visible or VBI identification and

SSR-90 solid-state recorder for audio ID;
TS-8-MTS combines TS-8 NTSC digital test
signal generator with stereo MTS, SAP ca-
pability, eight digitally generated 8-bit vid-
eo test source, composite 1kHz audio tone,
H/V triggers.
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Condenser microphone
By Countryman Associates
¢ [somax EMW: omnidirectional electret;

TURN YOUR BETACART INTO A
TOTAL AUTOMATION SYSTEM

® Macaine cone»] syster: witk

Caprure the full potential of Sony ®’s Betacart
with Alamar’s third generation MC-2055
Broadcast Automation System. Add Alamar’s
Media Manager software for a complete library
management system, with 1200 spots o-line,

automated, m_lti-segment tpe
dabbing,
# Integrated cor<rol of V_Rs. character

generators, stll stores and rauti=g

Control, with complex transitions.

commercials, programs, promos, PSAs.

8 Total automation, from Traffic to Mzster

# Centralized database for inventory comtrol of

switchers.

® Automated reording fr deayed
playback.

@ True “as-airec’ logging.

u Control of multiple, irdependeat,

“on air’ chanaels.

W.th the most complete inz >f
advanced autor-ation sysems A-amar
provides broadeasters wiz1 prvea
soh:tions for more efficient coerzrion

znd a better “o~ air” look. Cell Alamar

for your automration answers.

- Mlamar Elecronics USE, lne.
* (408) 866-93%3 Fax (908) 3664637

i -‘_t' ® Sons and Betaaart o tegistered tradesurks o Sonc Corporation
o America
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Flawless LINEAR KEYS of anti-aliased DVE’s and CG’s.
Halos, comet tails, air brushed edges and sparkles are
no longer a keying problem.

e FOUR MODELS WITH FEATURES
AND CONTROL SYSTEMS FOR
EVERY APPLICATION.

(

e Downstream or stand alone
* Frame accurate mix to key, fade to black
* Serial remote control e GPI interface
* Key source input switcher e Processed black
* Key set memory e Preview output

¢ Internal key area masking

broadcast video systems Itd.

40 West Wilmot St., Richmond Hill, Ontario L4B 1H8

Telephone: (416) 764-1584 Fax: (416) 764-7438
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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 p
information on Belar AM, FM, Stereo,
SCA and TV monitors.

BELAR

ELECTRONICS LABORATORY, INC.

LANCASTER AVE. AT DORSET. DEVON. PA 19333 )
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[

10 Stereo In
1 Stereo OutI

AS-101 AUDIO SWITCHER

® llluminated and legendablo control buttons ® Optional RS-232 Interface
® Instant or overlap switching ® Optional relay follow switch outputs
® Front panel accessible level controls ® Plug-in screw-clamp terminals

CONEX 52011

P.0. Box 1342 Bellingham, WA 98227 12061 734-4323
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moisture resistant in black or white; avail-
able in flat, shelved, peaked frequency
responses; designed for reduced rubbing
noise.
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Backup switching
By Fairchild Data Corporation
* MS291: modem redundancy switch; for
MS290 series modems in satellite data
transmission service for domestic or inter-
national networks; unit switches only the
reference clock when the Tx signal clocks
out the Rx buffer; independent 1:1 trans-
mit, receive switching of baseband terres-
trial inputs, IF signals.
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Maintenance accessory

By Charles Beseler Company

* Dust Gun 22: pressurized dust, fint
removal can; uses HCFC-22 as an active
component for reduced damage to the
ozone layer; from 5-ounce to 15-ounce
sizes; initial pressure at 120 pounds per
square inch.

Circle (371) on Reply Card

Test signal generator
By Consultronics Lid.
¢ PG3000 stereo source: audio signal
generator for use with PC3000 to perform
short interval audio tests on active pro-
gram channels; tone bursts inserted into
5s period between programs permits wide
range of system performance measure-
ments to be made.

Circle {(372) on Reply Card

Audio quality measurement

By FM Systems

® SPM-1: stereo performance meter in-
dicates the degree of stereo separation in
1dB steps on 50dB bar graph display;
measurement based on cross-correlation
comparisons of frequency, amplitude and
phase of components in the left and right
audio channels.

Circle {373) on Reply Card

Equipment security

By Winsted

¢ Sectional wall cabinet: locking wall-
mount enclosure; mounts on 16-inch
centers giving 17.5 inches of rack space;
hinge pins used to mount rack cabinet and
door allow opening from right or left; 13
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gauge steel construction; louvered for ven-
tilation.
Circle (376) on Reply Card

Audio distribution
By Videoequip Research Ltd.
¢ Phase 3 series: 2-channel audio dis-
tribution amplifier for l-in, 4-out; balanced
inputs, outputs; each output has individu-
al gain adjustment; stand-alone or desk-
top packaging; 0.015% THD, +0.1dB re-
sponse from 20Hz-30kHz.

Circle (374) on Reply Card

Equipment consoles
By Cabtron Systems
¢ Front slope: series of equipment en-
closures with 30° front slope openings;
available in different panel widths, frame
depths, range of accessories; 14-gauge
steel construction with 1l-gauge corner
gussets; bottom-mounted ventilation
options.
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Film accessory

By Evertz MicroSystems Ltd.

¢ FILMKODE reader: pickup head for
telecine, film-to-video transfer system,

reads Kodak KEYKODE bar code data
printed on the film; with decoder shows
film edge numbers for logging, scene cor-
rection, editing applications.
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UHF power device
By Richardson Electronics Ltd.
e NL347: power amplifier tube with cavi-
ty for 1kW multiplexed visual-aural UHF
TV transmitter; direct replacement for
Thomson TH 347; from National Elec-
tronics.
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Facility furnishings
By Peerless Sales Company
e Jumbo mount: wall or ceiling moni-
tor mounting systems for screen diagonals
from 20 inches to 35 inches; heavy gauge
steel construction; three sizes, satin black
finish, ceiling or wall mount.
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Camera dollies

By egripment

e Widebase dolly 123: for use with or
without tracks; steel construction with
four pneumatic 16-inch wheels; vertical

column with main bearing assembly, push-
pull bar; storage area for counterweights.
* Dinky Dolly 156: 4-wheel steer dolly
with steel base frame, pneumatic or hard
rubber wheels, push-bar; steering mech-
anism for tight, accurate circles; can be
used on curved or straight track.
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Back-up power
By ICS
e 1200 series UPS: computer-grade
backup power sources; less than 3% total
harmonic distortion; rated 7.5kVA, 10kVA,
15kVA: extensive monitoring, self-
diagnostic LCD panel; internal, mainte-
nance-free lead acid batteries provide 10
minutes of operation at full load.
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Time-code lock
By Mitsubishi Pro Audio/Neve
e (CS-1 synthesizer: retrofit to X-880 dig-
ital audio recorders; permits chase lock to
time-code source within 1/8 subframe or
approximately +50us; lock time reduced
to +20us between two Mitsubishi digital
ATRs; individually adjustable offset
trimming.
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COMPLETE YOUR DEFINITION OF “CLASS A/”
CALL CONTINENTAL ELECTRONICS

500/1000W

2047

efficiency and reliability.

Ultimate 802A Exciter.

3.8 kW

Continental Electronics is here to assist you with your new definition of
“Class A You can increase power, increase revenue base, and expand
your listening audience by upgrading your transmitting facility.

Continental has engineered four transmitters to meet your needs. The
500/1000 Watt transmitter is single phase and is only 42 inches tall. This
transmitter and the 3.8 kW are totally solid-state and designed for high

The 2.5 kW and the 5 kW transmitters are single tube transmitters. All
Continental FM transmitters include an internal harmonic filter and the

For service after the sale, call the Continental 24-hour tech line. At
Continental, service is an attitude, not a department.

of “Class A"

Circle (41) on Reply Card

www americanradiohistorv.com

So, call your Continental Sales Manager to get the complete definition

Continental
Electronics

PO. Box 270879 Dallas, Texas 75227
Telephone: 214-381-7161

o

Fax: 214-381-4949 Telex: 73398

January 1991
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\ Jri}kblﬂ t}ﬂll | l\'\'j‘j] h
Over Digital Satellite Links
Using Any T1 Multiplexer/Channel Bank

With Intraplex’s
DRR-1500 Digital Rate Reducer
® Conserve satellite bandwidth; lower your transmission costs

e Offer fractional T! over satellite; free bandwidth for new users
e Link any TI multiplexer or channel bank; compatible with

your existing digital network S
® Connect only the required DSO channels; ﬁ
adaptable to all of your traffic A4

requirements mtmplex

Intraplex, Incorporated, 59 Porter Rd., Littleton, MA 01460-3427
TEL: (508) 486-3722 / FAX: (508) 486-0709

Circle (63) on Reply Card

Engineers’
Guide

VIDEO
FURNITURE
SYSTEMS

Big, full color catalog
includes complete descriptions, pricing
and ordering information on:

® Editing Consoles @ Video Consoles
® Equipment Cabinets @ Micro Computer Stations
@ Tape & Film Storage Systems

Preferred by Professionals Worldwide
THE WINSTED CORPORATION

10901 Hampshire Ave. So. » Minneapolis, MN 55438 « 612-344-8556

Phone Toll Free: ®
e \Minsted
FAX: 612-944-1546 ®

Circle (64) on Reply Card
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Battery components
By Energex Systems
* XCP13/14: replacement cell pack for Propac 13/14 SnapOn
batteries; 5Ah capacity offers 25% longer running time; repair
of Propac units with these cells can be accomplished with a
screwdriver.

Circle (367) on Reply Card

Product literature
By LNR Communications
¢ Data sheets: descriptions, specifications on low-noise am-
plifier products for C-, K-, L- and X-band communications; ad-
ditional material on UEV video exciters and DRV video
receivers.

Circle (368) on Reply Card

Power control
By Perma Power Electronics
¢ CR-560 Power Commander: combines surge suppression
with five switched outlets for use with computers, monitors and
other peripheral equipment; front panel indicates operating
surge protector circuit with 1ns response time; 15-amp main
breaker.
¢ LS-812 surge suppressor: 8-output unit with hybrid pro-
tective circuitry using metal oxide varistors and avalanche di-
odes in conjunction with typical capacitors and inductors; Sus
response time; all sockets accommodate ground pin.

Circle (369) on Reply Card

Power conditioner monitor
By Dranetz Technologies

* Model 658: power quality analyzer offers metering of true
rms voltage and current with power disturbance and harmon-
ic distortion analysis; digital oscilloscope display with zoom ca-
pability, graphic printer and 3.5-inch disk drive to store event
information.

Circle (370) on Reply Card

Video production control
By Vistek Electronics Ltd.
¢ T8000 switcher: in NTSC and component formats; 10-input,
including black, color background; three bus mix-effects with
linear, luminance and downstream keying; newly designed wipe
pattern generator offers 95 different wipes, including wipe with-
in a wipe; serial interface to editing controller.

Circle (383) on Reply Card

PC audio recorder
By Ariel
¢ SDI system: signal-to-disk interface uses data acquisition
processing for recording, playback of 16-bit audio; sampling
rates to 50kHz simultaneously on two channels; 600Mbyte op-
tical drive with read/write capability and other media option?s;
recorded signals can be viewed graphically, edited.

Circle (366) on Reply Card

=I5

www_americanradiohistorv.com


www.americanradiohistory.com

34" U-matic and 297 34"

U-matic SP master broad-
If you want to deliver  cast videocassettes. They
the best, you have to start  offer consistent low drop-

with the best. And for out performance with
critical applications like exceptional high RF output
ariginal acquisition, edit-  and superior signal-to-
ing, and mastering, you noise ratios. S0 you can
can’tdobetterthan Ampex  depend on every reel,

196 1" master broadcast every cassette, every carton

videotape and Ampex197  to deliver uniformly high
performance every time,
end to end. All backed

WWW.americanradiohistorv.com

by the industry’s most
acclaimed service and
support organization.
Surprising? No. It’s
Ampex.

THE PROFESSIONAL CHOICE

Amprex Recording Media Corporation
401 Broadway, Redwood City,
CA 94063, (415) 367-3809

Circie (65) on Reply Card
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Broadcasting and Telecommunications g ip_ee':}" T‘fid'?" > w_'.s}ﬁf;(”% e el
Consultants THE NISSEN GROUP. INC ures and effeels never betore possible.
5 5

2033 M Street N.W., Suite 600 Communications Technology Consultants - M&g]l&!ﬂ-ﬂpﬂm Stﬂfﬂﬂe
Washington, D. C. 20036 . ) . Magnetic-optical storage is not & com-
(282) 293.7742 32 Ridge Drive - Tg?e)“ga::‘_';ﬁ;’“' New York 11050 ing echoology. s already here, This

article looks ab one way to record high-
guality signals with ease and reliability,
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NAB CONVENTION
PREVIEW
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Custom Patclsw Bay Labeling TELECOMMUNICATIONS Convention Preview
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SAN DILGO CA 92131 619) 695-242 - Pmd]lcts ﬂ.“d Exhibitﬂl's
Preview
EastCoast Video systenls CHUCK JONES A complete roundup of exhibitors that
OuIENEMS injriie ANTENNA SYSTEMS SPECIALIST will be atlendiog the show, slong with
o A!xu servi%g Sorv GILEE 2 L the products they plan to display. This
HT, roviaing... e} - -
Consutiion « Cable Systoms year's coverage will list the produrts by
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ROUTE 3 BoOx 114 panies they need o see.

| _ 52 Ralph Street. Belleville, NJ 07109 (201) 751-5655 ! LAELCIIO (5 CEL
T B * Map of the NAB Show
Even though we return fo Las Vegas, the
BROADCAST DATABASE CO 501)837-8424 show's cenfiguralion and dates have
' " NET M . heen changed. This makes the 08 map
a awop NETWORK COMMUNICATIONS CONSULTANTS even mare intportant, Attendees won't
MAPS ENNIEANECHIRDRIERNECHANNI0ISEs gl Jost willy their personal 5E guide fo
Coverage/Terrain Shadowing STATE-OF THE ART ENGINEERING FOR AUDIO & VIDEO the show fAoor
oo A§°ca3"§7"3§t“dies . Daigicgizegezz : ;‘;’:’"O:Ls‘z"'m JAMES TRONOLONE A Bestan s i
.. Box - a * L (el ENGINEER - ;'aci 'l [ E‘Ei
Bethesda, MD 20814  800-368-5754 * CAD SERVICES Rf‘pﬂl‘{ gn op
The checkbooks are open and en-
P gineers are buying sew equipinent for
CONS\:.}ET‘:SSEESNG-NEERS JOHN H. BATTISON PE. their stations. This r.ttpr:-rt.l.mrk.-i il some
Applications and Field Engineering CONSULTING BROADCAST ENGINEER, of the newest techniques in moders sta-
é’;’mpu,e,m Frequency Surveys FCg APPLICéATl.ONSPAM.f H\él ;l;jV. Ll::l'V dio desiyn,
ntenna Design, Proofs, Fieldwor
3137 W. Kentucky Ave. —80219
(303) 93711900 2684 State Route 60 RD*]
DENVER, COLORADO Londonville, OH 44842
Member AFCCE & NAB 419-994-3849 =10
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Looking for a job?
Have something to sell?
Have a professional
service to offer?

Put Broadcast
Engineering’s
Classifieds to work
for you!

* BE’s total readership of
nearly 83,000. ..

¢ low, low rates of only $1.75/
word. . .

and

* magazine retention of over
1 year for longer exposure
of your ad message
—means you get results
for a very small
investment!—
Just send your classified ad to
Renee Hambleton, P. O. Box 12901,
Overland Park, KS 66212, or FAX it to

913-541-6697, and see your ad message
in the very next available issue.

Go Clean!

Is that roll of tape clean when it comes out of the box? Is your VTR's flying erase
head working? And does it completely erase the tape? With most VTRs it's hard
to be certain.

That's why Ampex builds a full line of high capacity bulk degaussers for video,
audio, and instrumentation tapes, including all metal particle tapes. All models are
easy to use, and the SE-750 is DOD approved for security document erasure.

With an Ampex degausser, it takes only 15 seconds to be sure!

Call 1-800-25AMPEX to get a FREE booklet
on the care and handling of magnetic tape.

AMPEX

© Ampex Corporation 1990

Classitied advertising now available as Classified Dis-
play or By-the-word.

Classified Display: $107 per column inch, per insertion,
with frequency discounts available. 1 inch minimum, 10
inches maximum per ad. Blind ads $40 additional. Read-
er Service number $50 additional. Spot color available for
$150 (color determined by publisher).

By-The-Word: $1.76 per word, per insertion. Initials and
abbreviations count as full words. Blind ads $40 addition-
al. Minimum charge $40 per insertion. No agency discounts
allowed for classified ads.

Contact Renée Hambleton, at (913) 888-4664, for infor-
mation on frequency and pre-payment discounts. To place
your classified ad send your order and materials to Broad-
cast Engineering, Classified Ad Mgr., PO. Box 12901, Over-
land Park, KS 66212.

HELP WANTED

Communication Research Analyst; Manhattan; Bachelors
degree in broadcast communications and one year ex-
perience in job offered or one year experience in television
commercial contract research required. Responsible for pri-
mary operations of employer's Commercials Auditing Sys-
tem and support services to claims representatives. Audit
reports of commercials residuals payments, gather and ana-
lyze information on broadcast industry. 5 day, 40 hour week.
$27,000 per annum. Letter or resume in duplicate to
PM#293, Room 501, One Main Street, Brooklyn, New York
11201. 01-91-1t

- Classified =

HELP WANTED

HELP WANTED

COMPUTER SYSTEMS ENGINEER ADVANCED AU-
DIO/VIDEO/COMPUTER ENGINEER Function of position:
Systems/maintenance engineer for computer graphics post-
production and field production facility. Main equipment:
Abekas, BTS, Sony and Callaway Editing, Formats: D1, Be-
tacam SP. %" SP, s-vhs, Hi-8mm, 8mm and vhs. Digital
and analog audio. Will work with computer staff to integrate
media and computer environments, work on Apple Macin-
tosh computers for documentation, educate operators, de-
sign new systems, and provide all maintenance including
camcorders and a/v presentation equipment. Require-
ments: * Bachelors degree in Electrical Engineering,
Broadcast Engineering or related area. * Minimum 6 years
video engineering experience in a broadcast quality video
facility, inctuding 2 years component analog and 1 year dig-
ital. * One year audio engineering experience in a profes-
sional audio or video facility. * Working knowledge of rs232
and rs422 computer control formats. ® Working knowledge
of CMX format video editing equipment. * Experience us-
ing text or draw programs on personal computers preferred.
This is a 12-month 100%-time appointment with regular
University benefits. Salary commensurate with experience.
Starting date as soon as possible. To ensure full consider-
ation, please send letter of application, resume and the
names of three references by February 1, 1991 to: Vincent
Jurgens National Center for Supercomputing Applica-
tions Search #2829 605 E. Springfield Ave Champaign,
IL 61820 (217) 244-0072 01-91-1t

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

www.americanradiohistorv.com

TV MAINTENANCE ENGINEER

needed for a national Christian studio post production
satellite uplink facility. Three years component level
maintenance experience. Ampex, AVC, ADO, VPR-3,
Beta, Scientific Atlanta Uplink. Positions available in
San Diego and Dallas. Competitive salary and benefits
(Paid vacations, holidays, incentive programs, medi-
cal & dental insurance) with an exciting organization.
Send resume to: Personnel Dept., Word of Faith, PO.
Box 819099, Dallas, TX 756381-9099

HELP WANTED TECHNICAL (Television) Chief Engineer:
Midwest, VHF network affiliate is looking for a hands-on
chief. Applicants should have control room, maintenance,
and transmitter experience. Great opportunity for Super-
visor or Assistant Chief to move up. Send resume to J.D.
Walls, Operations Manager, KCAU-TV, Sioux City, fowa
51101. EOE, M/F. 01-91-1t

SATELLITE TV TECHNICIAN: to do operation, installation
and troubleshooting. Military experience only is OK. Re-
sume to; STA.R.S., 16250 Filbert St., Sylmar, CA 91342,
Attention: Diane Streett. 01-91-1t

ARIZONA STATE UNIVERSITY IS SEEKING ENGINEER
to maintain ITFS transmission system/supervise master
control. AA electronics degree and two years experience
required; SBE/FCC certification highly desirable. Deadline
January 30. Further information contact Roger Carter (602)
965-7661. Apply Personnel Dept. ASU. Tempe, AZ
85287-1403. 01-91-1t
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I cuassified

HELP WANTED

SERVICES

FOR SALE

QUALITY CONTROL MANAGER

Technicolor Videocassette of Michigan, Inc., a
recognized leader in videocassette duplication/dis-
tribution, is seeking a Quality Control Manager to
manage its Q.C./Q.A. staff, in process quality con-
trol, auditing of incoming receipts from vendors,
and to continue ongoing employee training to
achieve the highest quality standards.

The ideal candidate will have broad knowledge
in the quality assurance functions of statistical
analysis and auditing and a strong background in
manufacturing. Previous working knowledge of
real time (VCR) and high speed videocassette
duplication as well as the support processes of vid-
eo engineering, tape loading, packaging, and dis-
tribution will be beneficial.

In exchange for your skills and experience, Tech-
nicolor Videocassette offers competitive salaries,
an excellent benefits and relocation package, and
an exciting and challenging opportunity in a beau-
tiful, award-winning facility.

Qualified applicants should send their resume
to:

TECHNICOLOR VIDEOCASSETTE OF
MICHIGAN INC.
Attention: Human Resources-Q.C.
39000 West Seven Mile Road
Livonia, Michigan 48152

An Equal Opportunity Employer

BUSINESS OPPORTUNITIES

LET THE GOVERNMENT FINANCE your new or existing
small business. Grants/loans to $500.000. Free recorded
message: (707) 448-0330. (PC7) 01-91-1t

SECRET LOANS! We lend money by mail-$300 to $5000
in absolute privacy. Borrow for any good reason. No co-
signers. No mortgages. Write for details and application-
no obhgation. Financial Services, Dept. L, Box 454,
Nicholls. Georgia 31554. Enclose Envelope! 11-90-tfn

2 GH2. VIDED MICROWAVE EQUIPMENT AVAILABLE FOR RENT ANYTIME!
21 Channel Selectable 3/12 Watt Portable AC/DC Transmittess &
Recesvers with 2 Channel Audio.  Also — Dishes. Dualrods.
Tnpods. Back-up Units. Wireless Cameras. Live Truck & Eng. Crews
* SPECIAL DISCOUNTS for Long Term & Multiple System Rentals.

o Emergency/Rush ~ — ~ /
Delivery Capable /_;f: o)z S flel =e)

24 Hours a Day. —~
216/494-9303 Erssreet o o

TRANSMITTER TUBE REBUILDING SINCE 1941:
3CX2500, 4CX5000, 4CX15000 and many others. Write for
details. FREELAND PRODUCTS INC.. 75412 Hwy. 25,
Covington. LA 70433. (504} 893-1243 or (800) 624-7626.

01-91-tfn

RIGHT BULB,

RIGHT PRICE,
Standard Lamp Bases RIGHT DELIVERY
« 100,000 hour {11 year}
shackproof ife LAMP

*4,5.6,12, 14, 24,28
VOLTS

- Midget flanged,
grooved, bt-pin, tele-
phone shde bases

«red, green. or yellow
LED colors

TECHNOLOGY, .

1645 Sycamore Ave
Bohemia, NY 11716
516-567-1800
FAX: 516-567-1806

1-800-KEEP LIT

Circle (70) on Reply Card

EQUIPMENT WANTED

WANTED: USED VIDEO EQUIPMENT. Systems or compo-
nents. PRO VIDEO & FILM EQUIPMENT GROUP: the larg-
est USED equipment dealer in the U.S.A. (214) 869-0011.

04-90-tfn

4 CAMERAS—|ki or Sony-for remote production truck 2 stu-
dio w/long lens 2 hand helds triaxed/CCU. Also, A42 still
store (205) 987-7447 01-91-1t

REMOTE PRODUCTION TRUCK 35' or longer (205)
987-7447 01-91-1t

TRAINING

FCC GENERAL CLASS LICENSE. Cassette recorded les-
sons with seminars 1n Washington. Newark, Philadelphia.
Bob Johnson Telecommunications, Phone (213) 379-4461.

05-90-tfn

Use BE
classified ads

-‘ MAILING LISTS
| AM FM TV
[_ZF e, Labels or Diskette

. _E=8l StationBase
AFTTTISTESS,  (800) 359-2818

NOW AVAILABLE—Qualified. experienced. degreed en-
gineer otfering consultation, design, and instaltation serv-
ices for video/audio systems. Resume and references
available. Write to Thompson and Associates. 1108 Alegria
Rd. Austin, TX 78757, or call (512) 451-1268. 12-90-3t
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VENEIl SPECIAL PRICES!

*BELOW WHOLESALE
*50% LOWER THAN
ANY COMPETITOR

Excellent Soundproofing for most applications

2" depth, 74"x32" - $1695 (grey)
4" depth, 74" x32" - $18.95 (blue)

COPPER! All sizes of wire and strap for AM, FM anc TV.
Construction, counter poise. grounding. (800) §22-0022.

FACTORY DIRECT
Custom Acoustic Custom Studio
Cases Foam Stands Furniture

'I; |
—_—
W L.
1 o
i
Coxb .

| —_— A
Request Catalogue 800-343-1433, 516-563-0633
Island Cases, 1121-20 Lincoln Ave., Hoibrook NY 11741

PRO AUDIO RESOURCES
AUDIO EQUIPMENT BROKERS

<AUDIO SOLUTIONS FOR ANY VIDEO APPLICATION»

Mixers—Harrison 3200 series w/28 modules w/Allison auto-
$25,000: Harrison MR-4 36 frame. 26 inputs-837,000; MCI JH-
500 42x32x32 witape-based auto-$28.000; Sony MXP-3036
36 modules. HO automation-$65,000; Soundcraft 200 BVE new
serial I/F for post-$12.500; Soundcraft 200 SR-8x4x2 $1.500;
Tascam M512-83,360. Recorders—AMS Audiofile 1V digital-
$85,000: 3M 32 track digital w/editor & extra p/s-$27.500; Otari
MTR-901(-831,500; Panasonic SV-3500 DAT recorder-$1.300;
Sony PCM-1630 w/DMR-4000 RAR, Apogees-$31.900; Sony
PCM-2500 DAT-$1,870. Intercoms, Clearcom 6 station wireless
system-$6,500; McCurdy CS-9500 50x50 frame wired 42x42
wimany accessories- $49,950. Many more mics, wireless mics,
recorders, mixers and processing equipment!!

PRO AUDIO Excluslve. EYES & EARS 24" PARABOLIC
RECEPTOR—Proprietary Design. Tuneable, based on mic selec-
tion. For sports remotes add headset intercom option. Advancea
approach to capturing ambient audio from a distance. Introdug-
tory Price $1,275.

Hundreds of mixers. recorders. microphones. intercoms and
support items listed!!

A Division of PROVID SUPPLY CORP.

CALL FRANK AGNELLO AT
(708) 215-3010

FREE 55 "¢ cAratoc

_— Complete line of audio
modules and accessores for all engineered
sound & broadcast applications
MODULAR AUDIO PRODUCTS

1-800-333-7697+516-345-3100+FAX 516-345-3106
DV OF MODULAR DEVICESINC » * ROHED RD » SHIRLEY HY 17967

SONY 1 INCH:

*BVH-1100A, 1100, or 1000s — Warrantee. BVW-40,
Cameras. TBCs. Decks, Monitors, and RCA Film Chains
and parts. We buy clean late model equipment. (609)
786-1709. 01-91-1t
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Classified I

Advertising sales offices

NEW YORK, NEW YORK
Diane Gottlieb-Klusner
Telephone: (212) 332-0633
Telefax: (212) 332-0663
Mike Trerotoli

Telephone: (212) 332-0632
Telefax: (212) 332-0663

888 7th Avenue, 38th Floor
New York, NY 10106

CHICAGO, ILLINOIS
Vytas Urbonas
Telephone: (312) 435-2361
Telefax: (312) 922-1408
55 East Jackson

Suite 1100

Chicago, IL 60604

SANTA MONICA, CALIFORNIA
Herbert A. Schiff

Telephone: (213) 393-9285
Telefax: (213) 393-2381

Jason Perlman

Telephone: (213) 458-9987
Telefax: (213) 393-2381

Schiff & Associates

501 Santa Monica Blvd, Ste. 504.
Santa Monica, CA 90401

OXFORD, ENGLAND
Nicholas McGeachin
Intertec Publishing Corp.
Roseleigh House

New Street

Deddington

Oxford OX5 4SP
England

Telephone: (0869) 38794
Telefax: (0869) 38040
Telex: 837469 BES G

TOKYO, JAPAN

Mashy Yoshikawa

Orient Echo, Inc.

1101 Grand Maison
Shimomiyabi-Cho 2-18
Shinjuku-ku, Tokyo 162, Japan
Telephone: (03) 235-5961

FAX: (03) 235-5852

Telex: J-33376 MYORIENT

FREWVILLE, SOUTH AUSTRALIA
John Williamson

Hastwell, Williamson, Rep. Pty. Ltd.
109 Conyngham Street

Frewville 5063

South Australia

Phone: 799-522

FAX: 08 79 9522

Telex: AA87113 HANDM

CLASSIFIED ADVERTISING
OVERLAND PARK, KANSAS
Renee Hambleton

PO. Box 12901

Overland Park, KS 66212
913-888-4664

FOR SALE FOR SALE

Affordable Excellence!

Benchmark Media Systems has become the industry reference for quality audio.
No-compromise performance, unequaled versatility, and 100% test and calibra-
tion are a part of every one of our products. Our product line includes:

+ Audio DAs with Remote Gain & Mode Control

+ Peak and VU Metering Systems

« Interface Systems and Modules

+ Microphone Preamplifier Systems and Mic-Pre DAs

» Numerous NEW products not yet in our catalog.

Call and find out why business at Benchmark is Outstanding!

BENCHMARK MEDIA SYSTEMS, INC.
5925 Court Street Road Syracuse, NY 13206

/.. the measure of excellence. '™ Call 800-262-4675 « 315-437-6300 - FAX 437-8119

NEW #om DENECKE, INC. DEMO & USED EQUIPMENT BROKER
. & had Hundreds of items listed up to 70% off!

1 ' Mobile Trucks-5 Year old Midwest M-24 truck

[ with microwave system on board along with 2

cameras, switchers, CG, monitors & test. This

$395 package also includes an additional 7GHZ sys-

tem for only $96,000. 1" VTR’S-Sony BVH-

™ 2000/BVT-2150-$35,000; Ampex VPR-2B/TBC-

The Dcobe éyncbox 2B-$16,000; Hitachi HR-200B/TBC-200-

Time Code Generator $12.500. Betacam & M2-Sony BVW-40-

for use with the $12,500; Sony BVW-15 DT piayers-$11,000;

i X Sony BVW-25 portable-$6,400; Sony BVW-35

Denecke Dcoot™ 151 Time Code Slate SP portable-§9,500; JVC KR-M820 (demo) stu-

or alone as time code & dio M2-§7,100; JVC KR-M800 (demo)-$6,750;

sync pulse generator. Cameras-lkegami EC 35 full package-$29,000;
DENECKE, INC. Ilkegami HL-79EAL triax w/17X lens-$18,000;

5417-8 Cahuenga Bivd.., N. Hollywood, CA 91601 Ikegami ITC-730AP plumbicon w/18X, studio

(818) 766-3525 or FAX {848) 766-0269 package-$13,000 for 2; JVC KY-25/BR-S410

package w/13X lens-$6,400; Switchers-GVG
1600-7K 24 in, 23 ME-, $18000 FORA CVM-500
component serial switcher-$10,000; Sony SEG-

2000-$3,000; Character Generators-Chyron

SONY, PANASON |C, JVC 4200 2-channels with Motion & encoder/keyers-

, . . $38,000; Quanta Q8 (demo) with camera
Authorized Parts Distributor capture-$8,500; Laird 1500-85,500; U-Matic &
S-VHS -many units available mcludmg factory

SE| ELECTRONICS “B" stock; Spec(;al Demo 1<'jr|pods-M|Iler Sys-

R i i tem 80 fluid head, tripod & dolly-$4,900; Miller
2520 2221N5‘ szrga&%".nggd%%hbaégiA iRz System 20-good for light cameras-$1,050; Mil-
el oo ler System 40 (old style with 119 head)-$2,174;

FAX: 215-223-9423 Miller "‘F"* head on 331 tripod good for light

cameras-$595; Miller VG-50 (50 Ib capacity)
new head on used Midi tripod, includes new
ball level-$1,476; many Miller tripods available.

INVITATION FOR BID #1263-2 The Maricopa County Com- Let us shop for youl!

munity College District is accepting sealed bids for *'16 PROVID SUPPLY CORP.
Channel on Air-Console”. PTFP Grant. Written, sealed bids (708) 215-9010 FAX: (708) 215-9020
will be received at the office of the Purchasing Agent, 3910
East Washington Street, Phoenix, Arizona 85034, until 3:00
PM. (MST) February 15, 1991. Mark the outside of the enve-
lope with bid number, name, and time of bid opening. For
further information, call the Purchasing Otfice, 602-392-
2333, and ask for Frank Urtuzuastegui. 1+-91-1t

Circle (71) on Reply Card

“Portable Sound Panels

o |solate specific areas

e Many sizes and options

o Panels start at $19.95/ea.
Complete w/toam

“1sland Cases Write for free catalog

1121-1 Lincoln Ave., Holbrook, N.Y. 11741
800-343-1433 o In N.Y. 516-563-0633

- N NS A S G BN BN BN B B W Em

TUBES 4CX1000A, 4CX250B, 4-1000A, 4CX15000A, and
more. We carry large inventory. all major brands (EIMAC,
AMPEREX, RCA) Call Stew 1-800-842-1489.  01-91-tfn

CAPACITORS OVERNIGHT é@!ﬂ'} SNOW CATS

« Power Supply—computer grade: up to 450VDC ® New * Used * Rebuilt

. -5 Cornel
S c OV:rgsgz?angz:sf' S | | S HAE S 0

i 1 1-800-345-SNOW
1-800-323- 0460 FAX 1- 802 425-3664 Snow Craft - Denver, Colorado

Kellner Electronics, Inc., Charlotte, VT 05445

January 1991 Broadcast Engineering 87
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Page

Number

AKG Acoustics, Inc. ............ 17

Alamar Electronics USA, Inc. .. ... 79

Amber Electro Design, Inc. ...... 73

Ampex Corp. (AVSD) ......... 52-53

Ampex Recording Media . ....... 83
Asaca/Shibasoku Corp.

America ................. 70-71
Audio Precision................ 13
Audio Services Corp. ........... 67
Auditronics, Inc. ............. .. 39
Autodesk ..................... 33
Belar Electronics Laboratory

InC.....o 80

Broadcast Video Systems, Ltd. .. .80

BTS Broadcast Television

Systems.................... 69
BTS Broadcast Television

Systems.................... 21
Clear-Com Intercom Systems ....78
Conex Electro Systems ......... 80
Consultronics . ................ 60
Continental Electronics. ......... 81
Corporate Computer Systems ... .30
Crown Center Redevelopment

Corporation ................. 74
Datatek, Inc. .................. 51
Dolby Labs Inc................. 65
Dynair Electronics Inc. .......... 32
For-A Corporation of

America .................... 63
Fujinoninc. ................... 75
Gentner Electronics Corp. ....... 66
Grass Valley Group, Inc. ......... 9
illbruck . ........... . ... ... .. 42
Intraplex, Inc. ................. 82
Jensen Transformers, Inc. ....... 78

JVC Professional Products Co. ...19

Leitch Video of America, Inc.. .. .. 47
Mark Antennas, Div. of Radiation
Systems ........... ... .. ... 74
MCL, Inc...................... 43
Midwest Communications Corp. .. .1
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Reader
Service Advertiser
Number Hotline
....... 415/351-3500
58 ..... 408/866-9373
55 ..... 514/333-8748
..... 800/25A-MPEX
65 ..... 415/367-2911
49 ... .. 213/827-7144
10 ..... 800/231-7350
45 ... .. 818/980-9891
23 ... 901/362-1350
20..... 800/879-4A3D
59 ..... 215/687-5550
67 ..... 416/764-1584

62..... 800/962-4BTS

13..... 800/962-4BTS

66 ..... 415/527-6666
60 ..... 206/734-4323
39 ... 416/738-3741
44 ... 214/381-7161
17 ... 201/946-3800
61 ..... 816/274-4240
32 ... 800/882-9100
4 .. ... 415/558-0200
19 ... 619/263-7711
43 ..... 213/402-5391
56 ..... 201/633-5600

53-54 . ..801/975-7200

8 ...... 916/478-3000
30 ..... 800/662-0032
63 ..... 508/486-3722
52 ..... 213/876-0059
12 ... 800/582-5825
28 ..... 804/424-7290
27 ... 708/298-9420
24 ... 708/759-9500
4 ... 800/543-1584

- Madindex

Page
Number

3M Pro Audio/Video Products ....29

Nikon Corporation............... 5
Odetics, Inc. .................. 59
Opamp Labs, InC............... 56
Orban, Div. of AKG Acoustics,
Inc......... 7
Ortel Corp.. ...t 55
OtariCorp. ................... 15

Pacific Recorders & Engineering. . .3

Panasonic Broadcast
& Television Systems Co....... 57

Panasonic Broadcast
& Television Systems Co. ..48A-D

Panasonic Broadcast & Television

Systems/Professional ... .... 34-35
Panasonic Broadcast & Television

Systems/Professional .. .. ... 36-37
Pesa America . ............... IFC
Polyline Corporation ............ 58
Queue Systems . .............. 78
Ramko Research .............. 44
RF Industries, Ltd. ............. 30
Rohde & Schwarz USA, inc. .. ... 58
Schmid Telecomminications . . .. .. 27
Shure Brothers, Inc. ............ 11
Sierra Video Systems........... 56
Sony Business & Professional

Group ............... .. 24-25
Sony Business & Professional

Group. . ... 54
Sony Pro Video Tape......... 40-41

Standard Tape Laboratory, Inc....78

Target Technology . ............. 67
Tascam, Div. of TEAC Corp.

of America ............... 76-77
Tektronix, Inc.................. 45
Telemetrics, Inc. . ............. IBC
Telos Systems . ................ 46
Valcom,LTD ................... 31
Vinten Equipment, Inc........... 61
Wheatstone Corporation ........ BC
Winsted Corp. .. ............... 82
360 Systems . ................. 64
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Reader

Service Advertiser
Number Hotl‘ine

[
15 ... 800/328-1684
6 ...... 51 6/222-0‘200
48 .. ... 800/243-2001
68 ..... 21 3/934-35‘66
\
7 ... 800/227-4498
34 ..... 818/281-3636
1M1 ... 415/341 -59‘00
DIFT I 61 9/438-39‘1 1
35 ..., 201 /348-73;6
|
36 ..... 201 /348-7356
I

21 ..., 800/553-7222
22 ..... 800/553-72?2
1 ..., 205/880-07?5
37 ... 708/298-53(“)0
50 ..... 213/656-0258
25 ... 800/678-1 35“7
16 ..... 800/233-1728
38 ..... 301/459-8800
14 ... .. 201/530-8555
9 ...... 708/866-2553
69 ..... 916/273-9331

[
...... 800/635-SON‘Y

...... 800/635-SONY

31 ... 201/930-7669
51 ..... 415/786-3546
46 ... .. 916/639-2102

|

57 ..... 213/726-0303
|
26 ... .800/TEK-WID§

2. 201/427-0347
33 ... 216/241-7225
18 ... 519/824-3220
40 ..... 516/273-9750
3 ... 315/455-7740
64 ..... 800/447-2257
42 . ... 818/342-3127,
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TELEMETRICS

Takes You Where The Action Is.

On the football field. In the streets. At All of them. Lightweight, portable and
the convention. When it's happening easy-to-operate, our Triax Adaptors

live, Telemetrics is there...and we have are completely compatible with serial data
been for more than 20 years. for Pan/Tilt-Zoom/Focus

and Remote Control.
The innovative and economical
Telemetrics Camera Control \  Telemetrics. We take you
System consists of a \\  where the action is.
portable Triax Adaptor Reducing your
linked via Triax or Coax ™\ operating costs.
cable to a compact, one-rack Increasing your

unit Base Station. All signals are For ENG and EFP-ype camerss- programming flexibility.
transmitted on one cable—Video, Sony, Panasonic, Hitachi, With complete, unparalleled
Audio, Control, Interphone, Genlock, Ikegami and BTS. reliability.

Tally and Power—with a range of up

£0 5,000 feet. Telemelrics Inc.

No matter what camera you use, 7 Valley Street, Hawthorne, N.J. 07506
we have a Triax Unit that's customized Tel. (201) 423-0347 Fax (201) 423-5635
to complement its unique features. Ask for info on Pan/Tilt Systems.

Circle (2) on Reply Card
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o sing S s, 1S e SUSIOT . mastering, complete with twin stereo mixes
ease Of OPETL perativer ?5(03 ¥ cemons 8L sl 1100 Concerned 1 and triple mono outputs. The TV-500 is the
o oun A ha ¢ oles, bl u! \ 2 . .
were 3N s 10 110 process 31 Vior the SO e were 8 v opersl console to use for live local and internatioral
in o 3 really 3 omizalion Ve oy pleasart el - sdio events, or for the most demanding clients
W"‘“{a“u?i‘e‘éfs O and sar prod aty v (oelodeon's in your production suite
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atstion ¥ ks 0TI A% Yt mature! Our sales engineers can help you configure
N \t
for provid e Sy sincerel¥ (] the TV-500 to exactly match your needs.
serv

Exclusive Canadian Distributor- IA‘ [N]@—w?@—

Rupert Neve Canade, Inc., 260 The Esplanade, Toronto, Ontario M5A 1J2
(Telephone 416-365-3363/Facsimile 416-365-1044)
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The TV-500: Designed for One Reason . .
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Al Centrella, Audio Engineer
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Draw on our experience—calka
Wheatstone sales engineer today!

W\/VVheatstone Corporation

6720 V.I.P. Parkway, Syracuse, NY 13211 (315-455-7740/FAX 315-454-8104)
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