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» DESIGNED TOPERFORM
e BUILT TO LAST
e PRICED TO SELL

THE ADM RM1083 COMPACT AUDIO MIXER

The ADM RM1083 is a self-contained, rack-mountable mixer designed for both mobile
and fixed installations. It offers the most needed audio console features not

generally found in a portable audio mixer, such as eight inputs that are switchable
between microphone and line source, transformer coupling, phase reversal, 30 db

of gain adjustment and a high pass filter. A three band equalizer with carefully
chosen frequencies optimizes your audio performance for either a mobile or

fixed application.

Designed with stereo in mind, the RM1083 provides panning on each
input with infout switching, a line up oscillator bus assignment, eight
direct outputs, transformer coupled main and auxiliary outputs and a
host of other features make the RM1038 the most versatile rack-
mounted mixer available today.

Built with traditional ADM quality, the RM1083 will handle
the roughest mobile or fixed use and still deliver the top
performance the commercial broadcaster has

learned to expect from ADM. The RM1083 is

backed by our exclusive five year warranty,

as are ail ADM products.

i

ADMN® B 1083

i I ENES e RECHNE (g LHE B L Ga A
L [ N 3

| JAME e i LINE

HETURN

MONITOR
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MASTER MASTER

Contact ADM, your regional manager or audio distributor.

ADM Technology, Inc.
1626 E. Big Beaver Road, Troy, Michigan 48084
Phone: {313) 524-2100 TLX 23-1114

Circle (1) on Reply Card
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With the antenna

that works!

In Brownsvilie,

In Seattle,

In Miami,
Everywhere!

Midwest combines its mobile pro-
duction unit experience with the
latest antenna technology to bring
you the S-23, a satellite news vehicle
that enables you to uplink a story
from virtually anywhere.

The §-23 incorporates a Vertex 2.6M
antenna with 50db gain into a unit
that is spacious enough for full pro-
duction capability, yet has excellent
weight distribution and a wide GVW
safety margin.

An integral deployment and posi-
tioning systemn ensures antenna

Circle (3) on Reply Card
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accuracy, even in heavy weather
You can choose from a variety of
equipment configurations and sev-
eral domestic and foreign chassis
models.

Call for specifications and antenna
patterns on the 5-23, 5-18, S-1 Fly-
away or any of our mohile satellite
NEWS sysiems.

The Midwest S-23, The mobile sat-
ellite news system that works.
Everywhere.

2.6M Vertex Antenna

* =50db Gain at 14.25 GHz

s -35db Cross Polar [solation

® Meets 29'2510;_{9 FCC 2% Spacing Curves

MIDWEST

Communications Corp.
One Sperti Drive

Edgewood, KY 41017
606-331-8990
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AUTOMATION IN BROADCASTING:

Computers are changing the day-to-day operation of radio and
TV stations across the country. Advancements in technology
and reductions in cost have brought the power of the computer
to virtually every area of a broadcast facility. This month we ex-
amine the computerization of broadcasting in four detailed
reports.

Page 26

26 Planning for TV Automation
By Don Edvalson, BTS, Salt Lake City
Management wants it, engineering must live with it. Suc-
cessful automation is a detail-oriented science.

44 serial Data Control Systems
By Waldemar S. Wisniewski, HEDCO, Grass Valley, CA
A guide to popular serial data communication formats
for remote-control applications. Related articles ex-
amine:
¢ Comparing Standards (page 48)
¢ Remote Control with the ESbus
By Douglas A. Hurrell, Alamar Electronics, Campbell,
CA (page 74)

INTERFACE BUS

76 Planning for Engineering Automation
By Joseph P. Geerling, KWMU-FM, St. Louis
An electronic assistant may be the key to operating an
engineering department efficiently.

88 Computer Power Protection
By Mark Hill, ITC/3M, Bloomington, IL
Don’t let your computer-driven broadcast equipment
suffer damage from power-line disturbances. A related
article focuses on:
* UPS vs. Standby (page 94)

Page 88

ON THE COVER
The primary benefit of automation is easy

and efficient interchange of information. DEPARTMENTS

The floppy disk has, more than any other 4 News 20 Management for Engineers

single medium, provided the means for 6 Editorial 98 Field Report: Media Touch 2005

moving data from one computer to 8 FCC Update 106 Applied Technology: Utah Scientific Dynabus
another. Our cover this month illus- 10 Strictly TV 114 Station-to-Station

trates the advancing pace of com- 12 re: Radio 116 SBE Update

puterization in broadcasting. (Photo 14 Satellite Technology 118 People

courtesy of DuPont Company, Wilm- 16 Circuits 122 Business

ington, DE.) 18 Troubleshooting 126 New Products
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met atape

ALS isan Aummted Library

| System where all tapes are
Welcﬂme. Beta, Beta SP, M, M2,
. U-matic or Digital 19mm formats

|~ you name it. AL’S can handle it.

' ‘And in numbers enough to make
| even a station Inariager smile.
500, 1000, 1500. How big is your
hbrary"‘ AL'S «can handle it.

Ycau want to mix formats? AL
‘mixes it up with the best of them.
Any combination of tape formats
18 a piece of cake for AL. Full
length programming or
commercials -- you mix them up
any way you want to. AL'S never
been one to play favorites. AL'S
will even play news tapes quickly
along with all your others. *

AL is top drawer, high tech digital

Circle (4) on Reply Card

——technology -- but he’s no snob.
= Plain and simple, out of the box,

stock VTRs suit Al just fine. Whv
take a chance on prima donna
machinery?

Why take a chance, period? Your
tape library couldn’t be in hands
more capable than ALS.

For more information -- or, for an

audience with AL himself, call us

at: (617) 244-6881. * Dptional
Automated
Library

System
LaKart Division

287 Grove Street
Newton, MA 02116

LAKE

The Systems Company
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SBE group views
Klystrode transmitter

A history-making event took place at
Comark, Southwick, MA, on Feb. 12. The
first public demonstration of an operat-
ing Klystrode TV transmitter was per-
formed for the benefit of members from
the Connecticut Valley SBE Chapter 14.
This marked the first time an operating
Klystrode was viewed and examined by
members of the broadcast industry.

The transmitter model, CTT-U-608K,
was operating at more than 60kW peak
output power while meeting all broad-
cast linearity requirements.

The advantage of the Klystrode over
the klystron tube is its Class B mode of
operation. This mode automatically mod-
ulates the beam power required by the
tube as a function of RF drive. The 60kW
Klystrode final amplifier operated during
the demonstration required only 52kW
of beam power to deliver 60kW peak RF
output at 50% APL.
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There were more than 30 attendees at
the first public Klystrode demonstration
including non-SBE members.

Comark held operating demonstra-
tions of the transmitter at the NAB show.

ABC Radio
tests data system

ABC Radio Network has begun testing
a digital, satellite-delivered data system.
It is the first major radio network to use a
high-speed, digital data delivery system
for its affiliates.

Instantaneous data communications to
affiliates will permit easier access to the
audio services delivered across the net-
work’s 19 15kHz audio channels. The
network also will be able to develop new
products using data that will help affll-
iates to program their stations.

The system will be able to address
each affiliate individually and also will be
able to feed information simultaneously
to the line-up.

Fditoriel and advertising correspondence should be gddressed to: F.O, Box 12901, Overlund Prmk K5
66212-9981 {a suburb of Kansas City, MOJ; (913) 858- 4664 Telex: 42-4156 Intertec OLPK. Circulation cor-

The test of the satellite-delivered data
service began in February with affiliate
WABC in New York. The system will be
fully tested by late spring and implemen-
tation with affiliates will begin in the sec-
ond half of 1987.

SMPTE issues call
for papers

A call for papers for the program of the
125th technical conference and equip-
ment exhibit of the Society of Motion Pic-
ture and Television Engineers has been
issued,

The conference and exhibit will be
held Oct. 30 to Nov. 4, at the convention
center in Los Angeles.

Papers are being sought on the sub-
jects of motion-picture and TV technol-
ogy for presentation at the conference.
Those interested in presenting a paper
should send their name, address, title of
proposed paper and a 100-word abstract

Continued on page 120
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— Yamaha’s newest
musical instruments.

For years, Yamaha has been making musical
instruments that allow performers to express what
they feel. Our new line of MZ Series professional
dynamic microphones continues this tradition.

The three-layer laminated beryllium film used
in the diaphragms of the MZ102Be, M7103Be and
MZ105Be offers greater control over piston move-
ment for heightened presence and accuracy through-
out the entire frequency range.

Throughout the entire line, a superior acous-
tic damping system makes use of a mesh screen
and photo-silkscreen technology. The benefits are
extraordinary long-term stability and absolute uni-
formity. This uniformity can be especially impor-
tant when matching pairs of mics for stereo.

A tight cardioid pattern provides excellent off-
axis rejection for superior feedback suppression.

10 reduce handling noise, all MZ mics have a
unique three-point floating suspension system. And
a special windscreen with three times the impact
resistance of conventional types. So you know it
can take a pounding.

We even use gold-plated audio connectors.

But when you listen to Yamaha MZ mics, you
hear more than the result of advanced technology:
You hear a one-hundred-year tradition of making
MUSIC.

For complete information, write Yamaha International Corporation, Professional
Audio Division, E O. Box 6600, Buena Park, CA 90622.

& YAMAHA

Engineering Imagination
Circle (5) on Reply Card
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People
make
it work
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I Lditorial I

Automation. From union meetings to coffee-shop talk, no single word sparks more
emotion from broadcast engineers. As the cash value of broadcast property continues
to climb at rates disproportionate to other segments of the economy, owners and
managers have found themselves obligated to generate profits commensurate with
the ever-increasing value of their property.

In this age of takeovers and buy-outs, raising profitability is a difficult challenge in
the face of shrinking advertising revenues, increasing competition, accelerating
equipment requirements and escalating expenses. The rapidly changing economic
climate of local broadcasting compels station owners and managers to carefully eval-
uate, or re-evaluate, current automation technology, its ramifications and its effect on
the bottom line.

The Manifest Destiny of local TV broadcasting is the optimized minimization of de-
livery overhead. More money must be budgeted toward the production and purchase
of appealing programming that can successfully compete with the entertainment al-
ternatives that are eroding the once captive local TV audience.

Typically, financial reviews seem to focus on one of the larger slices of the local
broadcaster’s budgetary pie: the on-going, non-revenue-producing operations pay-
roll. Fortunately, the trend to increase profitability by reducing expensive profes-
sional staffing requirements comes at a time when many established TV stations are
experiencing a peak of turnover.

For years, managers have locked to automation to provide the ticket to reducing
the necessary technical skills required for routine station operations. Some have
found success with automation. Others have attempted it only to abandon it. What's
the mutual secret of those who've succeeded? Discipline.

One station’s automation system is another station's sequencer. At one extreme are
some who feel that a fully automated station must include controlling the HVAC sys-
tem, the lock on the back door and the coffee pot. Then there are others that believe
automation is necessary only for on-air playback assembly. Most managers’ expecta-
tions fall somewhere in between. Today, there are many automation products on the
market that can fulfill the range of management requirements, The question is, is
management prepared to meet the requirements of the system?

The double-edged sword of automation, which promises improved profitability and
a more consistent on-air look on one side, threatens management with serious prob-
lems on the other. These are not necessarily hardware or software problems, but sys-
temn problems, and the system includes people.

Traditionally, a manual master control was relied upon by all departments as the
filter for a multitude of seemingly minor discrepancies that could be identified and
corrected before a mistake was actually aired. With automation, the computer doesn't
watch the program; it only follows instructions. It is each department’s responsibility
to provide master control with accurate, verified information for computer entry and
on-air execution.

The computer probably won't recognize competing products scheduled in the same
break, mistimed segments, news bulletins or any of the other predictably unpredict-
able surprises that pepper the broadcast day. Poor split-second judgment by a master
control operator can rob a station of revenue faster than you can say “production
assistant” while leaving viewers and sponsors wondering, “What's the problem?”

The lifeblood of automation is well-organized implementation, meticulous dis-
cipline and result-oriented supervision. Each department must work with engineering
operations to ensure that program segments, spots and IDs are in-house ahead of
time, and timed accurately to the frame. Success depends upon the honesty of op-
erator discrepancy reports, and management’s commitment to follow up discrep-
ancies without intimidation, ensuring that discrepancies do not recur.

The dream of eliminating skilled operators by automation is an illusion. Automation
simply allows the redistribution of engineering talent within a station away from rou-
tine operating positions, and provides control for employee growth as demands on
technical operators and engineers continue to grow. [=TM)

www americanradiohistorv com


www.americanradiohistory.com

THE NEW OPTIMOD-AM 91008

Audio processing for AM improvement.

In the several years
since its introduction,
OPTIMOD-AM Model
9100A has become one
of the most-often used
tools for improving
AM audio.

Now there is a2 new opportunity for AM improve-
ment. Over a year ago, the National Radio Systems
Committee brought broadcasters, equipment manufac-
turers, and receiver manufacturers together to talk about
a voluntary national transmission standard that would
make wideband high-fidelity AM radios practical.

Today, after hundreds of hours of discussion and
study, the standard finally exists that will allow receiver
manufacturers to increase and flatten their frequency
response without risk of increased interference. But for
them to do this, broadcasters must implement the
standard: a “modified 75us” pre-emphasis specification
brightens up the sound on older radios while minimizing
interference to adjacent stations, while a sharp-cutoff
10kHz low-pass filter specification protects the second
adjacencies by limiting occupied bandwidth.

Receiver manufacturers have stated their willingness
to replace their current AM receiver designs (with their
telephone-quality fidelity) with AM receivers having full
10kHz frequency response—but only if and when the
NRSC standard is fully adopted by broadcasters. For the
NRSC standards to be successful, broadcasters must
change over quickly. If the new high-fidelity receivers
generate complaints of interference caused by stations
not complying with the new standard, the receiver
manufacturers will revert back to the present low fidelity
3kHz designs! Fveryone will lose.

Orban was the first to propose and implement AM
pre-emphasis and low-pass filtering, and we were heavily
involved in the Committee work and research. We
strongly endorse the new NRSC standard. It's good
engineering and good business, and we are making it
easy for all OPTIMOD-AM owners to comply.

_THE

AUDIO PROCESSOR

orban

MODEL 91008

Introducing the new Model 9100B:

It complies fully with the NRSC standard while
retaining the features that have made OPTIMOD-AM
Model 9100A the choice of so many stations concerned
about competing with FM. The 9100B increases coverage,
improves source-to-source consistency, and yields superb
quality on both voice and music. And, the new standard
allows us to make the new OPTIMOD-AM even louder!

Like its predecessor, the new 9100B can be
configured to operate optimally in mono, C-QUAM®
stereo, or Kahn sterec. Mono units can be field-upgraded
to stereo by simply plugging in additional cards.

For owners of OPTIMOD-AM Models 9100A
and the older 9000A:

We underscore our commitment to the new standard
with low-cost Field Upgrade Kits to add the NRSC-
standard pre-emphasis and filtering. They are available
through your authorized Orban Broadcast Products Dealer.

To find our more about the NRSC standard, and
about Orban’s new 9100B OPTIMOD-AM, or the Upgrade
Kits for the 9100A and 9000A, please call or write.

Why not copy this ad for others at your station who
would like to know what’s in store for AM radio.

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

Telephone (415) 957-1067 or (800) 227-4498 Telex 17-1480

orban

Circle (6) on Reply Card

OPTIMOD is a registered trademark of Orban Associates Inc.,
C-QUAM® s a registered trademark of Motorola, Inc.
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FCC examines call
letter restrictions

By Harry C. Martin

The FCC is proposing the elimination of
most of its long-standing restrictions with
respect to the assignment and use of call
letters by broadcast stations, The pro-
posed changes are as follows:

¢ K and W assignments. The commis-
sion is proposing to eliminate the current
reqairement that call signs beginning
with the letter K be assigned only to
broadcast stations located west of the
Mississippi River and those with the let-
ter W be assigned only to stations east of
the Mississippi. These restrictions would
be eliminated in all broadcast services,
including LPTV.

¢ Conforming call letters. Under current
rules, only commonly controlled stations
in different broadcast services (AM and
FM) can be assigned identical basic call
letters. The commission is proposing to
permit any licensee to request any call
letters not assigned to another station in
its own service, except within the same
market.

¢ Procedures upon changes of owner-
ship. Under current rules, a licensee
seeking a new call sign must request a
call letter change and, at the same time,
relinquish its existing call sign. A relin-
quished call sign is not available for use
by any other licensee until the effective
date of the call letter change. It is then
assigned to the first applicant who re-
quests it. The commission is proposing to
amend its rules to permit an exception to
this first-come-first-served policy in in-
stances where an existing broadcaster
wishes to transfer a long-standing call
sign to a new facility in the market.
There will be no change in the commis-
sion’s policy allowing call sign swaps be-
tween commonly owned stations li-
censed to the same city.

New rules for booster stations
The commission is proposing to allow
increases in the output power of on-
channel FM booster stations and to
eliminate the restriction that such sta-
tions rebroadcast only signals received

Martin is a partner with the legai firm of Reddy, Begley
& Martin, Washington, DC.
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I FCC updatel

over the air. The commission also is pro-
posing the establishment of a TV broad-
cast booster station service. The specifics
are:

¢ FM boosters. Currently FM booster sta-
tions are limited to 10W of power. Under
the proposal, operating power at higher
levels would be permitted as long as the
ImV/m service contour of the primary
FM station is not expanded or inter-
ference to other stations is caused. Co-
channel stations would be protected by
subjecting hoosters to a requirement that
the signal of any co-channel station must
exceed the signal of the booster by 20dB
at all points within the 1mV/m predicted
contour of the co-channel station.

The commission also proposed

eliminating the restriction that FM
boosters broadcast only over-the-air sig-
nals. This would allow FM licensees to
feed signals to boosters by whatever
technical means they wish, and to use
aural broadcast auxiliary facilities for this
purpose.
e Establishment of TV boosters. The
commission also proposed establishing a
new broadcast booster service that
would provide the service equivalent to
FM boosters. Under the proposed rules,
the licensee of a full-service TV station
would be authorized to operate on-chan-
nel booster stations to simultaneously re-
transmit the primary station’s signal to
areas within its predicted Grade B con-
tour that are not receiving Grade B quali-
ty signals directly over the air.

The operating power and location of
such boosters would be limited only to
the extent that they not provide Grade B
or higher level service beyond the
predicted Grade B contour of the
primary TV station or increase in-
terference to other TV stations. Initially,
the commission would authorize these
boosters only at low power levels, as is
the case for TV translators and LPTVs.

Because the proposed booster service
essentially would represent a technical
expansion of the TV station being
rebroadcast, it would limit ownership of
TV boosters to the licensees of stations
being rebroadcast and exempt such
licensees from the competitive applica-
tions process.

www americanradiohistorv com

LPTV and TV translator rules
amended

In rule changes affecting the LPTV and
TV translator services, the commission
has imposed a limit of five applications
per filing window on a single applicant
or entity having a 1% or greater interest
in an application filed during the window
period. There will be no cap on major
change applications filed by authorized
stations during a specified window
period. This rule change is designed to
discourage the mass filings of speculative
applications that have clogged LPTV
processing for the past several years.

The commission also has changed its
rules to permit the licensee or permittee
of an LPTV or TV translator station
displaced by a new full-powered station
or by a land mobile operator, to specify
operation on a different output channel
without competition. To make the
switch, the displaced station must show
that there are no pending applications on
the new channel and that its operations
would not interfere with any other pend-
ing applications or protected primary
services. The commission has adopted
the same displacement standards for
LPTV and TV translator stations forced
to change channels due to cable headend
or output converter interference.

It is expected that a nationwide filing
window, on all channels, will be opened
as soon as the commission can modify its
application forms so they give sufficient
information to ensure compliance with
the 5-application cap.

Filing fees imposed

Effective April 1, the commission
began collecting filing fees for nearly all
broadcast applications.

Fees for applications for new TV, AM
and FM stations are $2,250, $2.000 and
$1,800, respectively. The fee for filing a
minor change application for a radio or
TV station is $500. Fees for filing applica-
tions for the assignment or transfer of
AM, FM or TV stations are $500 per sta-
tion. The filing fee for pro forma
assignments and transfers is $70. A com-
plete list of Mass Media Bureau fees was
published in BE's June 1986 issue.

BE)
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AN INVESTMENT IN THE MODEL 300 &7 7 st

IS AN INVESTMENT IN THE FUTURE.

We're constantly working to make the world’s best production ®
switcher even better, with an ongoing program of enhancements. GraSS Valley Gl’Ollp

When we add new features to the 300, we make those same

features available to every owner with convenient field updates. \\/
The Model 300. The best, and built to stay that way. STRENGTH YOU CAN RELY ON

THE GRASS VALLEY GROUP, INC.® — P.0. Box 1114 — Grass Valley, CA 95945 USA — Telephone (916) 273-8421 — TRT: 160432 OFFICES: New York (201) 845-7988: District of Columbia (301) 622-6313;
Allanta (404) 493-1255; Chicago (219) 264-0931; Minneapolis (612) 483-2594; Dallas/Fort Worth (817) 483-7447; Los Angeles (818) 999-2303; San Francisco (415} 968-6680. A TEKTRONIX COMPANY
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In answer to that....

By Carl Bentz, special projects editor

Broadband communications systems,
such as CATV and CCTV, have definite
advantages compared with broadcast tel-
evision for interactive audience response
measurements. Conceivably, the cable
that connects every viewer's television
to a central location can carry signals in
both directions. CATV subscribers should
be able to respond electronically from
their living rooms.

Two-way communications on CATV
systems have been under way for at least
15 years. Some early experiments in
home-bound education, shopping serv-
ices and the early morning coffee klatsch
were remarkable, albeit sometimes
flawed, when the Voice of America
leaked into the cable.

In a wired medium, two different RF
signals can be directed to their own am-
plifiers through bandpass filtering and
frequency separation. CATV uses for-
ward signals of standard channels 2-3,
5-6 and 7-13. Those systems with a full
schedule of satellite programs also use
midband (between 6 and 7), superband
(above 13) and some sub-band (below 2)
channels. However, there is still a good
deal of spectrum below 50MHz for nu-
merous narrowband, non-video reverse
carriers.

In some locations, cable systems, now
with better signal security through im-
proved coaxial cable and connectors, are
aiding cities in controlling automotive
traffic flow. A stream of digital informa-
tion moves between terminals at each
traffic light and a central controller com-
puter. Such digital signaling is used by
the cable company, linking subscriber
terminals and the CATV accounting com-
puter for pay-per-view and other special
subscriber services.

Although numerous locations are tied
to the CATV hub point by a single, highly
branched conductor, broadcasters have
had to rely on multiple telephone lines
and enough people or computers to an-
swer them. That could change if results
of an experiment currently in the plan-
ning stages are successful,

The idea behind TV Answer is relative-
ly simple. During a TV program, yes/no
questions are given to viewers through
normal on-screen video, VBI encoding or
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audio. Viewers respond through a unit
that transmits yes responses back to the
TV station on VHF radio frequencies.
The equipment required at the station in-
cludes a computer to control the system,
to interrogate the remote transmitters
and to tally responses. In the viewer’s
home is a modified receiver and VHF
transmitter. At the station, a receiver
with a high-gain antenna receives return
transmissions and directs them to the
computer for counting.

You might wonder how more than a
few in-home units could be individually
identified (for a correct tally), in as much
as they essentially could respond at the
same time. The problem would seem
compounded as all responses are trans-
mitted on the same frequency. The solu-
tion to that problem is one of the parts of
the system that allows almost a million
responses per minute to be logged.

After the question is presented on the
air, the interrogation process begins. The
computer begins to encode a 2-bit signal
into a 0.01H portion of every active vid-
eo line immediately after the color burst.
On most receivers, the 0-1 bits will not be
visible on typically overscanned CRTs.
The decoder device looks for the 0-1 bit
signal on a specified video line that is
uniquely assigned to that decoder. Each
decoder has been preassigned a specific
line number, allowing a sequential inter-
rogation of all units to proceed.

Connected to the decoder is a response
device with a single button. If the button
is pressed, a yes response will be given. If
the button is not depressed, a no answer
is assumed for that unit.

Reception of the 0-1 bits also enables
and initiates a transmission from the
20W ERP solid-state transmitter that is
built into the response unit. The trans-
mission, according to the application to
the FCC for an experimental license, is
best considered a NON-type emission.
Although the signal from the transmitter
is a single pulse, it is filtered and shaped
to reduce the number of harmonics that
would typically be generated by fast rise
and fall time pulses.

In order to derive an accurate count of
responses, a special timing system is put
into play. Theoretically, responding

WwwWw americanradiohistorv com

transmitters could be placed in locations
that would result in more than one re-
sponse being received at the same time.
Such a coincidence in two or more re-
sponses would probably result in an er-
ror in the tally. However, if an idea modi-
fied from radar range validation is ap-
plied, such conflicts can be solved.

The database in the computer will
know where each of the units are placed.
Therefore, upon the generation of an in-
terrogation enable pulse for unit M, a
valid reception window is opened. The
length of the window, for any unit, is
determined from the known distance to
the unit and, therefore, a time delay ex-
perienced by a TV signal transmitted to
that location and the additional time re-
quired for the radio signal to return. If a
pulse is received within that window, it is
considered valid. If no pulse is received,
the response is considered negative.

Although limited modification would
actually be required to install the neces-
sary decoder in a television, the equip-
ment planned for use in this experiment
is a modified VCR. The remote-control
unit will include the yes response button.
Also packaged in the VCR case is the 20W
transmitter and its input-filtering circuit.

The license application requests a
500kHz bandwidth for the experiment. It
is known that pulses consist of an infinite
bandwidth of frequencies. With filtering
and shaping circuits, the required band-
width is reduced to 200kHz, although it
is doubled by modulating an RF carrier.
Accuracy of the crystals controlling the
radio carriers will demonstrate an esti-
mated + 100 parts per million (22kHz at
220MHz). Adding the variance of carriers
caused by crystals and the RF envelope,
the absolute band requirement is esti-
mated at 422kHz.

This system provides some interesting
possibilities for the broadcaster. Not only
could it allow almost immediate ratings
to be determined, it could be used as a
means of taking opinion polls. Also, de-
pending upon how well the identity of
each pulse can be determined, it could be
used for shop-at-home programming.

The schedule for the experimental op-
eration of TV Answer is uncertain, but
the FCC has given approval. B!
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‘The mic mixer you would have design
yourself-I'he Shure M267

In the space of just two years, the Shure
M267 has become one of the most well-
known and widely used mixers in the
broadeast industry. One look at it will tell
you why.

The M267 gives you the improvements
you've told us were most important. Every
channel has a mic line level switch for
maximum flexibility, There’s also a built-in
limiter to keep the M267 from overloadmg
at critical moments. The unit contains a
built-in battery pack that utilizes three
standard 9-volt batteries.

ed

The M267 oscillator prowdes a clean
1 kHz tone, and is located on the front of
the unit for simple access, The headphone
output is also on the front and mdudes a
level control. IC design, along with active
gain controls, provides greater headroom
and quieter operation,

For location work or even studio post—
production, the M267 carries on Shure’s
reputation for reliability and ruggedness.

For more information on Shure’s com-

plete line of mixers, call or write Shiire
Br othr;rs Inc., 222 Hartrey

Simplex (phantom) power and © Avente, Evanston, 1L 60202
a peak LED are standard, too. s" "E (312)866:2503., « =
BREAKING SOUND BARRIERS |

Circle (8) on Reply Card
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Reviewing FCC
field-strength rules

By John Battison, P.E.

During my travels to various stations, |
have the opportunity to talk with many
station and contract engineers. | also
make it a practice to keep up with the
FCC's Daily Digest and the FCC rules.
Based on my conversations and the
number of fines levied, it seems that
many stations do not have a current
copy of the FCC's rules and regulations.
And just as important, many engineers
are not familiar with some of the rules’
requirements. A recent perusal of the
Daily Digest indicated that a number of
violations are occurring with alarming
regularity, with fines of $800 and more
being levied on licensees. Some of these
fines are being levied because of out-of-
band emissions.

The rules

Some time ago, the commission
deleted the requirement that AM and FM
stations make complete annual audio
proof-of-performance checks. However,
a little hook was left in the rules, one
which many engineers appear to have
overlooked. It is to those readers that this
month’s column is addressed.

Section 73.1590 of the rules on equip-
ment performance measurements re-
quires that the licensee of each AM, FM
and TV station, except 10W Class D sta-
tions, make equipment performance
measurements for each main transmit-
ter. Although the audio requirements are
gone, spurious and harmonic emission
tests are still required. The rules specify
the different criteria for AM, FM and TV
stations.

AM transmitters

Section 73.1590 (a) (6) indicates that
these tests must be conducted on an an-
nual basis. The rules require measuring
for spurious and harmonic emissions.
The tests must show compliance with the
transmission requirements of 73.44 for
AM stations and 73.317 for FM stations.
The TV requirements are specified in
73.687.

Battison, BE's consultant on antennas and radiation,
owns John H. Battison & Associates, a consulting
engineering company in Columbus, OH.
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Let’s examine rule 73.44, which ad-
dresses the requirements for AM sta-

tions. The requirements are broken
down into two sections. The first applies
to transmitters type accepted or notified
after Jan. 1, 1960. The other rule applies
to transmitters installed or type accepted
before Jan. 1, 1960. The particular
transmitter date of installation or accep-
tance determines which section of the
rules applies.

The commission’s requirements are
centered on possible interference with
other stations or services. In these more
enlightened days of attention to AM re-
sponse, bandwidth, top-end rolloff and
pre-emphasis curves, eliminating spuri-
ous emissions can become more impor-
tant than ever before.

Requirements

If your transmitter falls in the post-
January 1960 class, you must be sure the
following tests are performed. (The
wording has been abbreviated, so check
the rules for complete information.)

Section 73.44(a):

(1) Any emission appearing on a frequen-
cy removed from the carrier by between
15kHz and 30kHz inclusive, must be at-
tenuated at least 25dB below the un-
modulated carrier level. Compliance in-
dicates that the occupied bandwidth is no
greater than 30kHz.

(2) Any emission removed from the car-
rier by more than 30kHz and up to and
including 75kHz must be at least 35dB
below the unmodulated carrier level.

(3) Any emission appearing more than
75kHz from the carrier must be at-
tenuated by 80dB or 43 + 10 log,
(power in watts) dB below the carrier,
whichever is the lesser attenuation.

Section 73.44(b):

Requires old transmitters (prior to 1960)
to achieve the highest possible com-
pliance with paragraph (a).

In any case, if harmful interference is
caused by out-of-band emissions, the
licensee must achieve a greater degree
of attenuation. Greater spurious signal at-
tenuation might be possible through
transmitter retuning and the use of addi-
tional output stage bandpass and har-
monic filtering.
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Measurement process

How are these tests to be performed?
In general, the measurements should be
made about lkm from the antenna at
ground level. If your station is non-
directional, you can use a field-strength
meter. A spectrum analyzer might be
better, but few of us have access to one.

The decibel level can be read from the
scale by following the instructions pro-
vided with the meter. The spurious emis-
sion value also can be calculated from
the fundamental and off-fundamental
field-strength meter readings.

If you have a directional pattern, the
procedure is a bit more involved. The
commission specifies a preferred order
for obtaining the carrier reference field
strength:
¢ Measured non-directional
strength;
¢ The rms field strength determined
from the measured directional radiation
pattern; and
¢ The calculated expected field strength
that would be radiated by a non-
directional antenna at the station
authorized power.

Many stations may not be able to
switch to non-directional operation sim-
ply by pressing a button (although it
would be quite nice if they could). It may
be possible to use the measured non-DA
field strength from the original station
proof-of-performance. In many cases
though, these values may have been
taken long ago and a new reference
might be better.

Many engineers will probably be re-
quired to go into the field to take a set of
measurements. Once those values are
obtained, they must be recorded.

There is no special report form for this
purpose. You can devise your own form
as needed. Next month, ['ll show you a
form I devised that works well for me.

I suggest that a copy of the test results
be placed in the station’s public file. You
should continue to perform the test on an
annual basis, with no more than 14
months between tests.

field

B
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Advantages of SCPC
satellite services

By Elmer Smalling IIl

Unlike video, which requires a band-
width of at least 6MHz, high-quality au-
dio signals require 100 times less band-
width for FM transmission, normally
60kHz. Audio signals transmitted over
satellites can be computer data or high-fi-
delity audio originated by one of many
satellite networks or radio news-gather-
ing units. Although thousands of non-
broadcast, narrowband telephone calls
are distributed by satellite, their trans-
mission (by common carriers) is not with-
in the scope of this column.

It is important to understand the differ-
ence between SCPC (single channe] per
carrier) and subcarrier systems. SCPC
systems consist of a discrete modulated

Smalling, BE's consultant on cable/satellite systems,
Is president of Jenel Systems and Design, Dallas.

TV SIGNAL

o

/

Satellite technology

carrier transmitted over a satellite trans-
ponder. One transmission mode for au-
dio is a subcarrier system where the sig-
nal is transmitted using a carrier that is
locked to a video carrier much the same
as the sound portion of a TV signal (see
Figure 1). The SCPC carrier (see Figure
2) is generated separately from any other
signals using the transponder and must
be received in a like manner. To detect
(receive) the audio from a subcarrier
system, the receiver must be locked to
the video carrier.

As an example of the two kinds of trans-
mission modes, the audio subcarrier for
transponder No. 6 on F3 is at 6.8MHz
and is identified as such. If it was an
SCPC signal it would be called a
3826.8MHz signal transmitted through
satellite F3. Tuning out from the video
carrier on a standard satellite TV receiv-
er you may discover up to eight or nine
separate audio subcarrier services in ad-
dition to the audio for the accompanying
video. These subcarriers may be located
at the following frequencies:

TV SOUND (f, + 6.2MH2)
AUDIO SUBCARRIER No. 1 (f. + 7.5MH2)

/ '/AUDlo SUBCARRIER No. 2 (f, + 7.8MH2)

¢ TYPICAL TV TRANSPONDER

f. + 20MHz

= fyp + fsc1 + fsc2 + fsca + - fsex

Figure 1. The SCPC carrier is generated independently from other signals on the same

transponder.

UP TO 135 USING 200kHz SEPARATION

i

SCPC CARRIERS — 60kHz EACH

.
L

3,720MHz

] | ’ 'J <
TRANSPONDER 1 / )_

3,760MHz

Figure 2. Audio subcarriers, locked to a video carrier, may contain a number of channels per

transponder carrier.
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AUDIO SUBCARRIER

Audio for video 6.8MHz
Service No. 1 left 5.40MHz
Service No. 1 right 5.94MHz
Service No. 2 left 5.58MHz
Service No. 2 right 5.76MHz
Service No. 3 mono 6.435MHz
Service No. 3 left 7.38MHz
Service No. 3 right 7.56MHz
Service No. 4 mono 7.69MHz
Service No. 5 mono 7.78MHZ
Service No. 6 mono 7.87TMHz

Any one of these hypothetical subcar-
riers (there are many possible configura-
tions) may be received using a standard,
tunable satellite receiver. SCPC signals
can be received only with a special SCPC
receiver that is normally tuned to a sin-
gle carrier. To tune more than one car-
rier you must use additional receiver
cards or special FM receivers capable of
tuning the frequency range of the trans-

‘ponder on which the SCPC is transmitted.

Single carrier per channel systems do
not require a video carrier and, there-
fore, many can share the entire trans-
ponder bandwidth of 36MHz to accom-
modate up to 1,200 narrowband tele-
phone signals or 100-plus high-fidelity
audio discrete channels (carriers). Most
of the radio networks and those transmit-
ting analog data employ SCPC transmis-
sion. Westar Ill alone handles more than
130 SCPC broadcast quality signals on
five of its transponders.

Advantages of SCPC transmission:
¢ SCPC does not require the great band-
width of a video carrier and, therefore,
sky sector (satellite) lease costs are far
less than for a video transponder and at-
tendant subcarriers.

* The antenna required for SCPC sys-
tems is usually one-third the size of a TV
TVRO unit.

e Higher fidelity is possible using SCPC
because of reduced demodulation loss
and less distortion due to main carrier
video and other subcarriers.

SCPC has a big future on the Ku- and
Ka-bands where antenna sizes will allow
comfortable rooftop antennas and set-
top tuners for hundreds of audio serv-
ices. This satellite service may some day
replace the existing use of VHF radio for
audio program distribution. (BEM))
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TAKE
YOUR BEST SHOT

Otari's ARS-1000 Automated Radio Statmn
Reproducer has taken just about g '
everything that broadcast opera-
tion has thrown at it. From con-
tinuous day after day operation  § :
in hot, dusty corners—to cig- ST
arette smoke and coffee SpllIS, K
an ARS performs
automation tasks
flawlessly and
faithfully.

Born from Otari’s
line of heavy duty g industrial tape
duplicating and loading  equipment that
moves tape at up to 480 ips, the ARS-1000 is
engineered for continuous use, simple opera-
tion, and ease of maintenance.

Bulletproof? Of course not. But it is the kind of
equipment that frees you to get involved in the
real challenges of today’s new, dynamic radio.
Because you're not constantly fixing some-
thing that shouldn't have broken in the first
place. From Otari: The Technology You Can
Trust.

Contact your nearest Otari dealer for a demon-
stration, or call Otari Corporation, 2 Davis
Drive, Belmont, CA 94002 (415) 592-8311
Telex: 910-376-4890

& Otarg 1984
Circle {(10) on Reply Card
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Inside digital
technology

By Gerry Kaufhold 11

Many factors affect the timing of
signals in a digital circuit. The master
clock frequency sets the upper limit on
how fast signal transitions can occur.
Divide-by circuits, made up of flip-flops,
reduce the clock rate for use by
decoders, which develop and then dis-
tribute timing signals that are syn-
chronized with the master clock.

As timing pulses travel down printed
circuit paths and pass through buffer ICs
and edge connectors, part of their
energy is dissipated. This causes rise
times to stretch, and reflected energy
from previous pulses causes overshoots,
undershoots and adds distortion, similar
to timing errors in a TV plant.

At the destination gate, a timing signal
has an effect only after it goes above (or

Kaufhold is an independent consultant located in

I Circuits I

Tempe, AZ.
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Figure 1. Although the logic analyzer pro-
vides accurate timing of displays of two digital
signals, the dual-trace oscilloscope erroneous-
ly shows signal B to be a stightly delayed ver-
sion of signal A.
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below) the switching threshold of the
transistors that form the input of that cir-
cuit. For a system using a 5V supply,
CMOS logic recognizes anything above
3.5V as a high-level logic 1, and TTL
recognizes anything above 2V. The
width of a pulse may depend on the logic
threshold.

Determining that the transition of a
timing signal is arriving at the correct
time and at the proper voltage level is
trickier than might first be expected.
Adding to the complexity is the inter-
dependence of many signals that must
perform together for the entire circuit to
operate properly.

Oscilloscopes and digital timing

Dual-trace oscilloscopes are easy to
use, convenient and readily available.
Because digital timing signals occur in
sync with the master clock, it is a good
idea to use the master clock (or a divided-
down version of it) as external sync for
the scope. Although two signals can be
viewed, only a few hundred microsec-
onds of each can be seen.

1f the chop mode is selected, portions
of the signal can be viewed and the tim-
ing of the two signals, relative to each
other, will be correct. However, if the
rate-of-change of the signals under test is
above the chopping frequency of the
scope, some signal transitions will be
lost. Because most oscilloscopes chop at
a slow rate compared to the duration of
timing signals, the chop mode may not
be adequate for viewing most timing
signals.

If the alternatling trace mode is selected,
the situation illustrated in Figure 1 may
occur. Many uninitiated digital techni-
cians make the mistake of incorrectly in-
terpreting the waveforms they see in the
allernating trace mode. There really isn't
anything about signal A or B that can be
determined from the setup in Figure 1,
other than that a signal is present.
Nothing relating to timing can be
verified accurately.

What about voltage threshold levels?
Using an analog scope requires looking
very closely at the graticule and then
making a judgment call about which
point of the waveform actually causes

Wwww americanradiohistorv com

the destination circuit tc operate. What
would be the case if the timing problem
occurred only when a particular chip
was being accessed—how would the
scope be triggered?

Logic analyzers

Logic analyzers solve the voltage
threshold problem by actually providing
a CMOS- or TTL-level! threshold circuit
right at the inputs of the data acquisition
probes. By connecting the clock input of
the logic analyzer to the master clock, all
subsequent timing signals will be viewed
in sync with the clock of the device
under test. The logic analyzer will dis-
play the transitions of the digital signal
exactly as the circuit under test will use
them.

Unlike the oscilloscope that can display
signals only while they are occurring,
logic analyzers store the data so it can be
analyzed carefully. Many of today’s logic
analyzers provide for storing important
triggering setups, so that tests can be
semi-automated or keyed to specific
types of problems. By repeatedly ex-
perimenting with the triggering scheme,
a technician can zero in on a problem
and then save the final setup.

Not only is this process effective for
troubleshooting, but having a logic
analyzer in-house can be an excellent
learning tool. Many technical colleges
use logic analyzers in their core courses
in digital electronics. Broadcast engi-
neers, through SBE, might contact a
school and schedule a visit to see logic
analyzers in action. Considering the
amount of broadcast equipment that con-
tains digital circuits, learning about logic
analyzers can be a useful and enjoyable
excursion.

=190
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Our first TV Stereo Generator was
very good. Our second is great.

L]

OPTIMOD-TV OPTIMOD TV

TELEVYROH ATERFD GERERATON TELEY [3n0i STERECQ GENFRATON

MO WINEA

The Orban 8182A/SG TV Stereo Generator. The Orban 8185A TV Stereo Generator.
Our first TV Stereo Generator. Our second-generation stereo generator.

Our first-generation stereo generator is used by more stereo television stations than all other makes
combined.

Now, Orban introduces a new second-generation generator, with significantly improved versatility,
setup ease, and measured performance.

Our new second-generation stereo generator is designed to supply the best possible results
regardless of your choice of audio processors. For non-Orban processors, it includes separate balanced left
and right inputs, flat or pre-emphasized. For Orban’s OPTIMOD-TV Audio Processor, a multi-pin
interconnect permits interleaving the stereo generator’s low-pass filters with the audio processor’s circuitry,
yielding the brightest sound and lowest distortion,

Our new second-generation stereo generator includes a built-in Bessel null calibration tone that’s not
dependent upon the accuracy of a local crystal—it locks to station sync. Just switch on the tone, adjust the
BASEBAND OUTPUT control for carrier null, and maximum separation is ensured!

Our new second-generation stereo generator uses our new Hadamard Transform Baseband
Encoder™ It's a switching encoder using digital techniques to approximate a sine-wave multiplier. Most
performance specs are so good that they can’t be reliably measured. And the new Hadamard Transform
Baseband Encoder has even better stability than our already excellent analog encoder.

In our new second-generation stereo generator, the steep low-pass filters, which guarantee
excellent high-frequency response coupled with the industry’s best rejection of non-linear crosstalk, have
been phase-corrected for constant group delay from 30 to 12.5kHz.

Subjectively, this should make the most ardent audiophiles happy. Objectively, the 8183A has far
fewer overshoots to light the peak flashers and possibly overload your exciter.

Improved noise reduction circuitry results in even better separation measurements with both
swept-sinewave and dynamic program.

There’s also true peak-reading metering of input, circuit, and composite output levels for easy set-
up and verification of proper operation, and an easy-to-follow Installation and Operation Guide is
included.

Our new second-generation stereo generator still comes with the best manual in the business, and
with the experience and expert assistance of Orban Customer Service, just like our first-generation stereo
generator did.

For a brochure on the new 8185A TV Stereo Generator, to arrange a demo through an Orban
Television Products Dealer, or if you have any questions, please call:

Orban Associates Inc.
645 Bryant Street, San Francisco, CA 94107 USA
Telephone (415) 957-1067 or (800) 227-4498 Telex 17-1480

orban
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I ﬁoubleshootingl

Plan for changes
in DMM design

By Rey P. Harju

General trends in electronic manufac-
turing will bring some significant
changes in hand-held digital multimeters
(DMMs). Some of these changes are ap-
pearing already and some are just on the
horizon. Begin taking advantage of these
trends now by reviewing your plans for
specifying, purchasing and repairing
DMMs for the next few years.

Areas of change

The current trend toward smaller and
less expensive electronic equipment, in-
cluding portable test instruments, is ex-
pected to continue. A trade-off for this
convenience and economy might be
reduced repairability, especially in the
field.

Another major trend is toward further
large-scale circuit integration and com-
pact packaging. Silicon-foundry chip
technology is making it feasible for
manufacturers to develop more custom
designs and to offer a wider variety of
products.

Small, compact DMM circuits are being
made possible through surface-mount
assembly of printed circuit boards
(PCBs). This technique uses a single
reflow solder operation to fuse solder
tails of components to preformed pud-
dles of solder on the PCB. This eliminates
the need to machine through holes in
PCBs, a high-cost, precision process.

Advanced DMM circuitry
The basic functions of tomorrow’s
DMMs will not differ radically from prod-
ucts available today. Yet, future refine-

Harju is new business manager for Beckman In-
dustrial, Brea, CA.
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ment of existing designs may result in in-

struments that appear quite different.
DMM circuitry comprises five basic

stages: input protection, switching, input

conditioning, analog-to-digital conver-
sion, measurement and display.

The input protection stage of the DMM
is designed to prevent electrical over-
loads from damaging subsequent stages
of the instrument. Replacing the conven-
tional spark-gap high-voltage input pro-
tection is the metal oxide varistor (MOV).
When an MOV reaches the voltage
breakdown point, its characteristics
change from a resistor to a conductor,
shunting the overload to ground. The
MOVs currently found in some profes-
sional and heavy-duty DMMs can handle
overloads of several thousand volts.
Watch for MOVs to be used more exten-
sively in DMMs.

In the DMM's switching stage, the user
typically selects the measurement func-
tion and range by push-button or rotary
switch. Because a mechanical switch in
any electronic device is a common source
of error, or even failure, future DMM
designs should incorporate all-electronic,
microprocessor-controlled switching.
However, eliminating mechanical
switching entirely may not be feasible.
Look for touchpads of sealed, flexible
plastic or conductive rubber.

The analog inputs of a DMM are sam-
pled digitally by a microprocessor.
Measurement is performed typically by
one IC chip in a dual-slope integration
process, which is accurate and
repeatable. Look for custom LSI CMOS
IC designs to bring true rms measure-
ment to DMMs.
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Figure 1. Simplified block diagram of a DMM. True rms conversion, if provided, is handled in

the multiprocessor.
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In most of today’s DMMSs, display con-
trol is integrated with A/D and measure-
ment functions in a single microproces-
sor chip. In the future, display control
may be implemented in a separate chip.
This will allow the display controller to
be customized for each model. The user
would be able to choose from a variety of
display formats, perhaps by keying selec-
tions on a touchpad.

For example, a numeric reading might
be converted to a bar-graph display, as is
done on some DMMs today to simulate
d’Arsonval movement. With the in-
creased capabilities of a separate dis-
play controller, bar graphs can be
rendered more accurately and with finer
gradations.

Longer battery life

The useful life of DMM batteries has
grown longer in recent years. This is due
primarily to lower working voltages
within the meter as a result of LCDs and
the use of CMOS chip technology for the
internal microprocessor. Today’s state-
of-the-art DMMs may expect about 2,000
hours of service from batteries but in the
near future, battery lifetime could be
about 4,000 hours.

Increased battery life should follow the
introduction of lithium batteries to the in-
dustrial marketplace. The technology is
not new, but the toxicity of lithium has
been a barrier. New battery designs are
intended to prevent the chemicals from
leaking out, even if the case is damaged.

Increased sensitivity

A related improvement in DMM per-
formance will accompany a trend toward
lower working voltages. Many DMMs ap-
ply test voltages of 3Vdc to 4Vdc in com-
ponent test mode. Test voltages in this
range can cause diode switching in the
circuit being tested, perhaps activating a
device accidentally. When dealing with
microcircuitry, it is desirable to use test
voltages in the millivolt range. Improved
DMM sensitivity will make it practical.

Editor's note: This article was adapted from “The Fu-
ture of DMMs,” which appeared in the March 1987 is-
sue of Microservice Management magazine, an In-
tertec publication. | BEI
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Prove it yourself. Choose the editing controller that's best  reliability, speed, accuracy, and picture gquality you've
for your needs. Then complete the editing system with come to expect.

JVC's CR-850U ... compatible with virtually every editing ‘So when it comes to state of the art editing, see what
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I Management

for engineers

-Ir 3

You'll find a balance
by combining theories

By Brad Dick, radio technical editor

Are you a Kissy-Face Huggy Bear
(KFHB}) or a Stupid Son of a Bear (SS0B)?
We all know of supervisors or managers
who are befitting of these labels, which
represent two extremes of management
style. The KFHB is concerned primarily
with people, and the SSOB, with task.

These two popular labels are the
results of two opposing management
theories developed in the early 1960s by
Douglas McGregor. His theories, which
have become known as theory X and
theory Y, deal with the spirit of human
nature, motivation and the manager.
Each theory is based on its own assump-
tions about human nature.

Some theory X assumptions are that
people:
e are basically lazy creatures, do not like
work and complete tasks only when
forced;
* avoid responsibility and would rather
be told what to do;
* Jack creativity and should not be in-
volved in the decision-making process;
¢ become motivated only when their
basic survival needs are threatened; and

- must be closely supervised.

Some theory Y assumptions are that
people:
* enjoy work because it is an activity
employing the same elements as play;
® need to feel they are in control of
elements of the organization’s goals;
® can creatively control themselves in
their jobs if given the opportunity; and
¢ should be allowed to participate in the
goal-setting process.

Leadership style

A leadership style based on theory X
assumptions about human nature might
be called the task master philosophy. A
theory X style manager is concerned on-
ly with production. This type of manager
decides who makes the decisions. A task
master may attempt to manage em-
ployees through physical force, power or
moral authority coupled with monetary
compensation.

On the contrary, a manager who bases
a leadership style on theory Y assump-
tions emphasizes participation and com-
munication as motivational tools. A
theory Y manager allows input, probably
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talks with the workers about decisions
and looks for ways to integrate the
employees’ goals with the company's
goals.

As you study these leadership styles,
keep in mind that neither is completely
right or wrong. The truth about what
motivates a person lies between these
two assumptions. Although the majority
of managers say that they believe in
theory Y management, most company
policies, rules and procedures are based
on the control of human behavior
through theory X practices.

Managerial grid
The grid shown in Figure 1, developed
by Robert Blake and Jane Mouton, may
help to explain the range of management
styles available. The horizontal axis
scales the degree of concern for task.
The vertical axis measures concern for
people. The SSOB could be placed at the
9/1 coordinate position on the
managerial grid. This type of manager
treats workers as commodities, as if they
were machines. The KFHB, at the op-
posite end of the spectrum, could be
placed at the 1/9 coordinate position.
This manager would place importance on
good fellowship and a country-club at-

mosphere in the workplace.
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Figure 1. Are you people-oriented or task-
oriented? The managerial grid provides a
visual representation of a supervisor’s attitude
toward the work as well as the people who
perform it.

Your style

You may not see yourself as either of
these types of leaders; instead, you might
think of yourself as a mixture of the two
styles. If you are really brave, ask your
subordinates where they would place
you on the managerial grid.

Theory Y management practices may,
in the long run, be more effective in pro-
moting employee support. However, this
is not to say that theory Y is always the
best approach. A combination of theory
X and theory Y principles, appropriately
applied, can result in the best overall or-
ganizational operation. The term often
used to describe a person with such skills
is situational manager. This person
recognizes that productivity results from
a successful integration of tasks and
human elements.

Reader feedback

The December “Management” column
about Kate, the tardy videotape
operator, and Jim, her supervisor, drew
many reader responses. Most of you who
responded agreed that Jim made several
mistakes in handling the situation.

His first mistake was in not dealing
promptly with her tardiness. The second
was his failure to maintain proper
records of each meeting. Readers em-
phasized the importance of thorough
documentation in dealing with any per-
sonnel problems. In regard to the lawsuit
Kate later brought against the station,
one reader said, “Jim's company got ex-
actly what it deserved.”

Others suggested that the station was
partly at fault for not providing em-
ployee handbooks to its workers. Com-
panies should provide such manuals, and
should require new employees to sign a
statement acknowledging receipt of the
manual. This procedure might be helpful
at your station.

If you are in a supervisory position,
consider carefully what can happen
when an employee is terminated. There
may be more than just the employee’s
future on the line.

BEN
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Automation

broadcasting

special report

When you get right down to it, radio
and TV automation is nothing particular-
ly new. Sure, you'll say that the com-
puter revolution brought about by the
exponential growth of the personal com-
puter has led to advancements in hard-
ware and software that make implemen-
tation into broadcast facilities practical
and affordable. No argument there. But
consider this.

The first issue of Broadcast Engi-
neering, published in May 1959, con-
tained a fascinating article titled, “A
Building Block to Television Program
Automation.” It described an automation
system for TV master control. The elec-
tromechanical monster ran VTRs, film
chains, an audio-video switcher and
related equipment to completely auto-
mate spot breaks. The “high-tech” sys-
tem included mechanical switches and
lights, relays (lots of relays!) and an in-
teresting device called the beam switch
tube {a neat little component that never
quite made it into general circulation).

The need to bring the many varied
elements of a broadcast station together
into a more manageable configuration
through the use of automation has been
known for a long time. By and large, the
needs of the industry have remained
constant over the past two or three
decades. The technology, however, has
changed drastically.

Stations today are looking to automa-
tion as a way to reduce operating costs
and improve program quality. Ad-
vancements in technology for the com-

www_americanradiohistorv com

puter, aerospace and consumer in-
dustries have made a significant impact
on radio and TV broadcasting. Spin-off
technologies have permitted the in-
troduction of sophisticated, affordable
automation equipment that would have
been impossible (or at least cost-
prohibitive) 10—or even five—years ago.
Plus, fluid market conditions and new
economic realities have changed the
way many broadcasters view automa-
tion. The options are numerous and
growing each year.

The following series of articles ex-
amines Automation in Broadcasting:
where the industry is today and where it
is going in the future,

¢ “Planning for TV
Automation” . ... .. e Page 26

* “Serial Data Control
Systems” ... ... ... Page 44
—"“Comparing Standards”
—"Remote Control With the ESbus”

+ “Planning for Engineering
Automation™ . ........... ... Page76

e “Computer Power
Protection” ............... Page 88
—"“UPS vs. Standby”

The only way to plan for the future is
to understand the technology that will
shape it. 1 hope this special report will
help you decide how to proceed with
automation at your facility.

7 luddds

Jerry Whitaker,
editorial director
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And if you already own Betacam, you have the
option of upgrading at your own speed. Because
Betacam and Betacam SP are compatible. And that’s
a choice even your accountant will love.

For more information on the new line of Betacam
products, contact your Sony Broadcast representative.
Or call Sony at (201) 833-5231. SONY.
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Despite perceived advantages and
great expectations, there is probably no
other major commitment that is put off
and avoided more than a station automa-
tion system. This is largely because the
automation system must be interfaced to
nearly everything else in the station,
making the selection and installation of a
system an overwhelming task. In addi-
tion, there are many questions about
what a TV automation system can and
cannot do, what features are desirable or
important, and what effect automation
will have on staffing and personnel.

Interfacing to the operator

The bottom line is that an automation
system's entire purpose is to assist the
operator. If it does not do this, it has
failed. The failure to provide a good
human interface is probably the biggest
single problem with most automation
systems of the past. How many times
have you looked at an automation
system and had no idea how to operate
it? This is a sure sign of an improperly
designed human interface.

A well-designed automation system is
easy to use. An operator should be com-
fortably using the system within a few
minutes after sitting down at the ter-
minal for the first time. If this is not the
case, something is wrong with the sys-
tem, not with the operator.

Prompting is one of the most important
considerations. Any human interface
that requires you to know that you are
supposed to push a Control-H or some
other obscure key is more difficult to use
than it should be. All user entries should
come either as the result of a prompt
(“Enter the source name, then hit
return”), a labeled function key, or an
on-screen labeled soft-key. The operator

Edvalson is product manager for BTS Broadcast Tele-
vision Systems, Sait Lake City.
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Planning

or

TVautomation

By Don Edvalson

Management wants it, engineering must live with it.
Successful automation is a detail-oriented science.

=
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Photo by Timothy Schefter

The microprocessor is changing the way
broadcast stations are operated. Intelligent
controllers can provide full automation, live-
assist or business system interface.

should not have to remember that
Control-] means “cursor up” or that
Control-D means “delete event.”
Another significant factor is terminal
design. Computer terminals have
changed tremendously in the past three
to five years. These changes in terminal
design are the result of many studies in
the area of operator efficiency and

Wwww americanradiohistorv com

fatigue. The same things that make a ter-
minal design good for word processing
or data entry make it good for an auto-
mation system. For example, keyboards
should be as flat as possible and should
have properly placed keys that do not re-
quire excessive actuation force. The key-
board should have dedicated cursor and
editor keys and a dedicated numeric key-
pad. The screen should be non-glare and
have the highest resolution possible.
Some systems provide monochrome
video outputs and use standard monitors
in place of high-resolution terminals.
This should be avoided because usually
there is not enough resolution in stan-
dard 525- or 625-line video to make qual-
ity characters at the size required. Also,
flicker and the lack of resolution may
cause considerable operator fatigue.
The use of color terminals can substan-
tially impact operator efficiency. High-
resolution RGB color displays allow the
use of color while maintaining character
quality. The presence of color greatly
enhances what can be displayed on the
screen. Important information can be
displayed in magenta or red, and less
significant information can be displayed
in dark blue or green. This helps the op-
erator to quickly and efficiently observe
and correct problem conditions.
Modern data entry methods such as the
mouse and touch screen benefit cursor
movement and pointing. It is usually best
for both to be available. A mouse is the
easier, faster pointing method for the
seated operator who is working with the
system much of the time. A touch screen
is more useful to the standing, occasional
user, such as a VTR operator. .
Finally, the automation system shouid
be designed to assist everyone in the fa-
cility, not just the master control opera-
tor. For example, many automation
systems provide only a list of upcoming
events. This screen is valuable to the
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'M/A-COM opens up a new lane for
broadcasters with our new 18 GHz micro-

- wave system

If you've been looking for an open
freqwncy at 7.or 13GHz, you're not alone.
In many areas, they 31mply aren’t available:
there’s too much traffic and not enough

spectrum.

M/A-COM’s new 18GHZ micro-
wave system gives you another
~option: a wide-open band which
the FCC has assigned to broad-
~cast. It gives you 50% better link

availability (or 40% longer
range) than 23 GHz, and none
of the congestion of the lower
frequencies.-

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

spe(:1f1catlons It is fleld tunable, and a single

gunn oscillator covers a wide selection of

frequencies so spare parts can be kept t
a minimum. |
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equlpment to broadcasters. Every unit

~ with our name on it is built in

our own factory, so we not only
control the quality, but we know
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For more information on
how you can streamline your
microwave needs, contact
M/A-COM MAC, Inc., 5 Omni Way,
Chelmsford, MA 01824,

(617) 272-3100.
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master control operator and, in fact, is
just what that person should be looking
at. However, the list is not nearly as use-
ful to the VTR operator. The automation
system should provide a special display,
tailored to the needs of the VIR opera-
tor, that indicates which machines are in
use, which are available, and which need
tape loaded or recuing. Similar displays
and reports should be available for use
by traffic personnel, the videotape
librarian and in other departments.

The master control

switcher interface
The first and foremost job of a station
automation system is to control the
master control switcher. This can be
done in one of several ways, depending
on the switcher involved. Some master
control switchers provide an RS-232 or
RS-422 serial port (see Figure 1). These

MASTER CONTROL
SWITCHER

CONTROL PANEL

CONTROL
CABLE

| MASTER CONTROL |
SWITCHER.

switchers are easy to control, assuming
the protocol used by the serial port pro-
vides enough control of the switcher.
ldeally, all switcher functions that can be
controlled from the switcher front panel
also should be controllable from the
automation port. If this is not the case,
the automation system cannot adequate-
ly control the switcher, and added
manual intervention will be necessary.

Some master control switchers don't
have a serial port for automation. These
switchers usually are interfaced with a
box of relays and opto-isolators that con-
nects into the multiconductor line be-
tween the control panel and the elec-
tronics (see Figure 2). This approach is
more expensive and less reliable than
the serial port. The relay box is a poten-
tial failure point that doesn't exist with a
serial interface. Also, because the relay
box is between the control panel and the
electronics, relay failure can cause con-
trol of the switcher to be lost both from
automation and from the front panel,
making it impossible to control the on-air
signal.

Regardless of the method used to con-
nect to the switcher, the most important
element of the master control interface is
the automation software. It is imperative
that the software fully utilize all of the
features of the master control switcher. If
the automation system cannot control
everything normally controlled by the
front panel, important functionality may
be lost, and excess manual intervention

AUTOMATION
COMPUTER

ELECTRONICS

RS-232/RS-422 DATA

Figure 1. A master control switcher with a serial port is the easiest to autormate.

~ MASTER CONTROL
SWITCHER

 CONTROL PANEL

CONTROL
CABLE

RELAY BOX

 MASTER CONTROL
SWITCHER

AUTOMATION
COMPUTER

ELECTRONICS

RS-232/RS-422 DATA

Figure 2. A master control switcher without a serial port requires a relay box.
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25x 1 Video/Stereo
Audio Switcher

Datatek’s new D-4325 Video/Stereo
Audio Switcher Features:

* Program line quality video and audio * Wire per crosspoint and binary parallel port
performance control available

* Two Video and two full performance audio * All control arrangements are fully operable in
outputs per channel parallel

* Wide Video bandwidth; high audio output level * Expansion provisions are included
capability

* Video cable equalizing and vertical interval o a doserptive
video switching fit

. a : brochure and
* Only two rack units utilize optimum space further information 'ATA | EK

* | ocal or remote control panels provide call or write: CORP
unsurpassed flexibility—remote control over : < .
coax line 1121 Bristol Hoad, Mountainside, NJ 07092

* RS-232/422 control standard 1-800-882-9100 = 201-654-8100 = TELEX 833-541

Circle (34) on Reply Card


www.americanradiohistory.com

WHEN LOOKING FORTHE LATEST TECHNOLOGY

IN UHF AND VHF TRANSMITTERS...

Comark’s recent track
record of technological
innovations is unmatched by
any other US manufacturer.
This impressive history of
recognized advancements
demonstrates our commitment
to the future. A commitment
backed by continuing
substantial investments in
research and product
development activities.

Incorporating new technology
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may be required.

The machine control interface
The next most important function of
the automation system is to control the
machines being used on-air. The mini-
mum acceptable level of control is the
capability to start machines. However,

'MASTER
" CONTROL
 SWITCHER

EDITOR

the more machine control flexibility a
system provides, the more useful it will
be. For example, the capability to set a
cue point, stop the machine and then to
search back to that cue point makes
possible the automatic recuing of a
machine during a break. This frees the
VTR operator from having to recue the

AUTOMATION
COMPUTER

Figure 3. The automation system’s machine contro! must be integrated with the machine con-

trol functions of other equipment in the plant.

* MASTER
CONTROL |
SWITCHER

EDITOR

AUTOMATION

COMPUTER

X = CONFLICT DUE TO LACK OF CONTROL PORTS

Figure 4. An automation system without a central machine control system requires dedicated

machines.

o

AUTOMATION TRAFFIC

COMPUTER RS.232IRS-422 DATA| COMPUTER

Figure 5. Traffic may be included in the auto-
mation system with simple serial inter-
connection.

NETWCRK

AUTOMATION

COMPUTER

Figure 6. A high-speed network also may be
used to interface traffic with automnation.
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A F-' program machines during breaks.
lf‘St Another important aspect of machine
control is status reporting. An automa-

For The tion system that doesn’t check for proper

machine status is “‘running blind” and
ln d ust must assume that a machine rolls when it
ry is told to. A system that observes and re-

70,000 watts F

erator if a machine fails to roll.

Finally, the issue of machine control in-
tegration is important to a TV facility.
The automation systemn’s machine con-
trol must be integrated with the machine
control functions of other equipment in

Continental's new 817R-5 combines *SCR power control the plant (see Figure 3). For example, the
two proven 816R-5 35 kKW transmitters  + Automatic RF power output control QaaitﬁfniimﬂZﬁltﬁeﬁnﬁ"“ I?; ‘;rn odghhe
to offer broadcasters many operating * Automatic SWR circuit protection editors need to control tﬁe machine};:
advantages. The 817R-5 uses hUSky * SWR output power foldback and there are usually manual control
components and is built to give many * Remote control interface panels in production control rooms and
years of dependable service. The first ~ + AC power failure recycle other places throughout the facility.
817R-5 has been shipped to KABL, San  +Grounded screen amplifier If the automation system is not part of
. . an integrated machine control system, it
Francisco. For product data, call your * 802A exciter would be difficult to provide the neces-
local Continental Sales Manager. sary control of the machines from all of
Transmitters: 1 to S0 kW AM and to 70 kW FM, antennas, studio & RF equipment © 1986 Continental Electronics/6322 the required locations (see Figure 4). This

is particularly true with the newer, serial-
ly controlled machines. An automation

\‘7~ Cﬂw_t—ai f: Lectnonica @ system that uses an existing machine

" a Division of Varian Associates. Inc. PO Box 270879 Dallas, Texas 75227 Ph: (214) 381-7161  Telex: 73308 V@rian control system is much eaSler_tO install
and operate than one that provides relay
Circle (20) on Reply Card closures to be connected to each
machine.
— - —— = The traffic interface
NEW For an automation system to be fully

| . =g = effective, it must be interfaced to the sta-
; DIG, 'Al BE‘ ’ PA‘ K tion traffic or business system so it can
LA ‘ S S receive schedules and return logs

' : ‘ without retyping by an operator. This in-
fa wina B MK * terface can be accomplished in several
featu rlng 'R%'M' K' ways. One way is to use floppy disks or

other removable media. Another is to

use a serial port such as an R5-232 line
between the two (see Figure 5). A high-
speed Ethernet-type network also can be

» Smaller used (see Figure 6).

» Lighter Each of these methods has advantages

» Higher and disadvantages. The floppy disk or

g tape method is usually the least preferred
Output because it requires the operator to

» Electronic physically move media and to deal with
Switching both computer systems. The network ap-

» Compatible proach is probab]y the bgst 'r.nethod
with existing because of its speed and reliability, but

few traffic systems support this kind of

,}.
—

L J :

Clear-Com interface.
Regardless of the method used to con-
nect the automation computer to the
: traffic computer, the interface software
Is all open mics makes the difference between a system
m any remote location. that is easy to use and one that is not.
The automation system should do as
s s. contact your local dealer or: much of the busy work of the transfer as
b possible. The operator should not have
: el ;g’;g;fgtm 94107 » 415-861-6656 to deal with the details of operating
oy Export Division: PO. Box 302 either computer to make the transfer.
NV o Systems W ek Caoussn eezzows | The automation system should extract
; Bty the information it needs from the traffic
e e s Continued on page 36
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That describes Utah:Scientific’s -i’r(—_&.w SMC
Machine Control System. Using our DYNABUS™

High Speed Data Network, it operates at over 50
times the speed of “ES BUS" systems and
interfaces to a wide variety of machines—
parallel, “Sony Serial,’ ES BUS, etc.

SMC-1 control panels are modular, allowing:
you to mix fifteen-function, ten-function, and
dual five-function modules. They are aiso: selfv
assigning so that modules can select any
machine by entenng the mac e name m the
display wmdow i, o, |

PE haps the moat mportant feature is the

— intrinsic system eliability provided by the

- DYNABUS network. With fail-safe bus connec-
_tione and extensive self-diagnostics, and with no
central processor as a potential failure point, it

; .--|s uhmatched for safe, dependable control.

Call or write today for more information on the
new SMC-1 Machine Control System.

“MACHINE INTERFACE

Circle (22) on Reply Card

- -6840 Toll Free 1. 800—453 8782

TLX: 269-916 - FAX: 8019730255
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Gotcha.

If the price doesn’t grab you the features will. But first, let’s
talk price.

The new Sony BVH-3000 costs about a third less than its
predecessor, the BVH-2000. So now you can get true one-inch quality
without breaking the bank.

One of the ways we did it was by using Sony-developed LSIs. A
breakthrough that not only cuts the number of parts but helps make
room for new innovations.
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Sony Communicalions Products Company, Broodcast Praducts Division, 1600 Queen Aane Rd., Teaneck NJ 07666. @ 1987 Sony Corporation of America. Seny is o registered trodemaork of Sony Corporation.

Like a revolutionary air threading system that |
automatically takes the @#!$#!! out of tape handling.
An easy to use color framer. And a built-in TBC with
a choice of two low-cost, high-performance processor
boards.

Of course there’s more, but the big news is that you pay less. a
For the full story, get a hold of your Sony Broadcast representative. Or
call Sony at (201) 833-5231. SONY,

‘:iiiop!llﬂa!:‘ir

SONY
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The

very best
al
producing

nothing.

Model 1400
One-inch videa
tape eraser

Garner outperforms
all others in depth of era-
sure, speed of operation,
dependability and dura-
bility. That's why the top
professionals of the AV
industry select Garner.

To find out more
about what thousands of
tape specialists already
know, write or call our
toll-free number for a free
brochure.

Model 105
Audio and
computer lape
or disc eraser

-J Model 270
- Video casselle
eraser

Toll-Free 800-228-0275

Industres

4200 N. 48th Street/Lincoln, NE 68504
(402) 464-5911/Telex 438068
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Continued from page 32

log, ignore any unneeded information,
and ask the operator for any essential in-
formation that is not present.

The storage capacity of the system is
another factor to consider. It is desirable
for the automation system to store
several days worth of schedules and logs
so there will be a backup in the event of
a traffic system failure. Many stations
keep a skeleton schedule in the automa-
tion system for a full week. This skeleton
is a typical schedule for each day of the
week, and can be edited manually if the
day’s actual schedule is not available
from the tratfic system.

Storage of logs allows as-run logs to be

© TERMINAL

saved until the traffic system is operating
again. The alternative is to manually
enter logs into the traffic system from the
printed listing. Considering that most
traffic personnel do not work weekends
or holidays, this storage capacity can be
a real asset when no one is in the traffic
department.

The automated cart machine interface

In the last two years a new breed of
automated cart machine has been intro-
duced. These machines can do more
than those of the past and it is essential
that an automation system take advan-
tage of these capabilities. A system
should be capable of interfacing to these

JAPE
MACHINES

~ TERMINAL

- TERMINAL

TERMINAL

Figure 7. Some systems use a central CPU and remote terminal hardware configurations.

MASTER
. CONTROL
SWITCHER

WORK STATION
: 1 £50

. TRAFFIC
COMPUTER

e %{M@N- HIGH-SPEED
R LOCAL
AREA

NETWORK

PRINTER

HARD DISK
DRIVE

Figure 8. The traditional network-based hardware configuration approach.
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Top Notch fo

A top-notch performer, t
you need for demanding p

The Fruits of “Trickle-Down” Technology. Over the past five
years Studer has developed a whole new generation of micro- .
processor-controlled ATRs. Now, with the A807, budget-minded..

pros can find this new technology in a compact, ingeniously "
engineered package

A Summary of Top-Notch FeatureS' R

B Tape shuttle wheel
m Zero locate, autolocate, start locate, and Joop fu,
® Multiple timer modes
W Programmable keys for additional locator addres
start ready, or lifter defeat 5
m Backspace (momentary rewind to p ay) 1brary \
varispeed, and reverse play
B Three tape speeds
® Microphone input with phantom powel
® Complete monitoring facilities
m RS 232 port for external computer ¢on
B _.and the list goes on! - -

Somically Superior. For superior high
frequency dynamics the A807 audio
electronics incorporate advanced
phase compensation and Dolby HX
Pro.™ You won't sacrifice the top

end of your sound to enjoy a great
bottormn-line price.

Tough Stuff. The A807 is 100% Stu-
der, with a die-cast chassis and head-
block, rugged AC spooling motors, and
a new brushless DC capstan motor. Manu-

may be ordered with optional wooden o o
side panels and handles, or in a roll- | e T
around console with padded armrest. A ‘
wide range of remote controls and op-
tions make it suitable for practically any
application.

factured with Swiss precision, this ATR is _ i
designed to get the job done faith- : M S g =]
fully—even in adverse outdoor remote /‘ 1 /f:\ } o B DER % W‘
assignments. . ‘ =/ A : - ® )

s o :
Suit Yourself. The rack-mountable A807 ] ;

To find out more about this new top-notch
performer, call or write for complete infor- -
mation and the name of your nearest Stud
Professional Products dealer.

STUDER =/ 03¢

STUDER REVOX AMERICA, INC.
1425 Elm Hill Pike, Nashville, TN 37210 (815) 254-5651
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small monitor earphone and a 1/4 wave
antenna that mounts vertically or ata
right angle.

Big FOUR CHANNEL receiver and TWO CHANNEL transmitter
packed into the smallest packages ever.

The system is designed for ENG broadcast and remote video production
and operates in the VHF band between 165-216 MHz. There are 14 stan-
dard computer selected frequencies available from Telex. The receiver’s
simple rotary dial allows quick channel changes in the field. Spring-loaded
battery compartment pops up so battery “sled’’ can be taken out and
replaced instantly with a spare—reducing battery change downtime to just
seconds. For more information on this ““small wonder’’ write or call today.

WT-400
issupplied with
bell-pack carrying
ENG-4 case not shown
Antenna can here
be mounted at
arightangle

TELEX COMMUNICATIONS, INC.
9600 Aldrich Ave. So., Minneapolis, MN 55420 (] (612) 887-5550
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machines serially and directly download-
ing schedules and play lists into them. In-
formation about machine status and
carts not present should be reported
back to the automation system and, in
turn, back to the operator. Play lists
should be updated automatically when
the schedule is edited at the autormation
system. ldeally, the only operator inter-
face to the cart machine would be to load
or unload carts as instructed by the
system.

The automation hardware

Because computers have changed so
much in the past five years, so should the
computer hardware used for automation
systems. It is important that automation
systems use modern hardware with an
up-to-date design. For example, hard
disks have become reasonably priced,
and an automation system without a
50Mb to 100Mb hard disk may not have
sufficient storage capacity for the needed
schedules and logs. Eight- and 16-bit
processors have been replaced by 32-bit
machines, which are much faster and, of-
ten, no more expensive. It also is impor-
tant to have sufficient memory in the sys-
tem to store current lists and schedules.

In general, evaluate the hardware be-
ing used in the same way you would any
other computer equipment purchase and
don’t settle for hardware that you
wouldn't buy for general use.

The computer should use a standard,
industry-recognized operating system.
Examples include UNIX, VMS, MS-DOS
and several others. Automation systems
that do not use a standard operating
system are difficult to modify and main-
tain. If the utilities for maintaining the
computer system are missing, disk
backups and other similar functions will
be difficult. These utilities always are
present with standard operating systems,
but usually are missing otherwise.

A final and important consideration is
the hardware configuration. Some sys-
tems use a main CPU and remote ter-
minals (see Figure 7). Others use remote
work stations, tied together by a network
of some kind. At first glance, the net-
work approach seems to be more relia-
ble, but may not be. The reason is that,
generally, the master control switcher is
connected to one work station, the traffic
system to a second, and system printers
to a third (see Figure 8). This means that
if the work station controlling the master
control switcher fails, the system is down
and the other work stations don’t do any
good.

Similarly, if any one of the others fails,
the functions associated with that work
station are lost, and the other work sta-
tions can’t replace them. Also, the hard
disk has to tie into the network, and
wherever it ties in is a potential severe
failure point. Without the hard disk, the
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PHASE TRAK OC)

The Stereo Solution for Every Cartridg

Continuous
Electronic
Phase

Correction

PHASE TRAK 9O

AUD DATA

The PHASE TRAK 9O's
START LED “phase eye” display
o shows phase correction

activity as it happens..

Just imagine: A cariridge machine that could But phase correction is only one of the unigue
automatically correct phase errors in the playback features of this new machine. The PHASE TRAK 90
audio of any cartridge—regardless of what also offers built-in, non-enceding noise reduction,

_ equipment was used fo record it originally. No an FSK decoder, digital cue detection, automatic
encoding. No malrixing. Just instant, accurate “hot tape” sensing, an optional timer and more.

phase correction every time a cartridge is played.  Its superb signal to noise and frequency
response characteristics ensure audiophile

Sound impossible? Then meet the new PHASE performance with every cartridge. :

TRAK 20 from Broadcast Electronics! '

At the heart of the PHASE TRAK 90 is a
revolutionary non-encoding phase correction
circuit. (Patent pending.) Whenever a carlridge is
played it continuously checks and corrects the
phase relationship of the right and left channel
playback audio.

Contact your Broadcast Electronics 21 7_224_9600
distributor today or call: - .

PHASE TRAK 90 ™ 5 & trademark of Broaccast Elecironics

@.
E BROADCAST
ELECTRONICS INC.
4100 N. 24th ST., P.O. BOX 3606, QUINCY, IL 62305-3606, (217) 224-9600, TELEX: 250142
Clrcle (27) on Raply Card

Red circle: Typieal Liésaiuus
pattern, right and left channel
audio 90 degrees out of phase.

Green diagonal; Typical Lissajous
pattern after PHASE TRAK 20

phase correction. Right and: leff
channel audio in perfect phase.
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DATUM 5300 ITP

Intelligent Time Processor

The 5300 ITP provides SMPTE/EBU time code support for any video
application. The unit is expandable, with configurations ranging from
a basic LTC reader/generator to a full-function processor with VITC
and character insertion.

* Character Inserter Option
* VITC Reader/Gen Option
¢ Expandable Design

* Low Power Requirements
* Compact, Modular Design

e Microprocessor Based
NTSC and PAL Formats
Dub or Jam Sync Modes
Parallel BCD Time Outputs
User Bit Outputs

For more information on this and other DATUM video products, call or write.

patum Inc Timing Division

1363 S. State College Blvd., Anaheim, CA 92806-5790
(714) 533-6333

Circle (28) on Reply Card

SMPTE/EBU Time Code
Reader & Character Generator

Model DR-107B

Unique font, plain or bordered
# Easy to read for off line editing
window dubs & video monitor
viewing
¢ Choose Time Code or User-Bit
| display
' ¢ Front panel controls for char-
acter modulation & vertical in-
N/ terval insertion
| 4 Drop/non-drop frame indica-

BuPTE OATR RECE

i 1 R # N oy e
E 0 i " g Vo o
-, Nl T OARacT e >

T HbEL W, ST

* Superior code reading using
“The McFadin Window®"”
= Reads 1/100 to 100 times play
speed (machine dependent)
* Restored Time Code output for

GRAY ENGINEERING LABORATORIES | dubbing
504-P West Chapman Avenue ¢ Parallel BCD output

Orange, CA 92668

* 134" Rack mounting
714-997-4151

* 5-Year warranty including
parts and labor

e e
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system is down.

Finally, any work station can take the
network down, again shutting down the
system. It is possible for a networked
system to increase the number of failure
points rather than decrease them. This
can be prevented by proper network de-
sign, by making the master control
switcher and the disk drives actual
network nodes instead of connecting
them to a work station (see Figure 9). So
far, however, this approach is not well
supported.

Large computers and operating sys-
tems often have difficulty executing
events with split-second accuracy. They
often are supplemented by a small com-
puter running some kind of a real-time
executor, usually locked to a house mas-
ter clock system (see Figure 10). The
main computer sends events to the small
one ahead of time, and the small one ac-
tually executes them. This can substan-
tially increase switching accuracy.

In general, be sure the hardware archi-
tecture used makes sense, has a mini-
mum of failure points, and features suffi-
cient memory, CPU, disk and operating
system capacity for your application.

Automation system software

An automation system’s software is
what makes it operate. It must be proper-
ly written and documented. Nearly all
modern automation systems are written
in the C programming language. This
language is powerful and it is structured,
meaning that it encourages good pro-
gramming practices. It also is extremely
transportable and available on nearly all
machines. An automation system written
in a simple language, such as Basic, or in
assembly language is not likely to pro-
vide the power and flexibility required.

Be sure to find out about software up-
date policies. Software always contains
bugs, and the manufacturer should be
willing to provide new releases and up-
dates of the software as the bugs are
fixed and new features are added. Know
the policies of the vendor on new soft-
ware releases. Some do not provide any
ongoing releases; others provide them
regularly; and some offer updates as part
of a maintenance agreement at an addi-
tional cost. Make sure that you know the
details of what you do and do not get
with your system.

Controlling the rest of the station

All automation systems control the on-
air signal. Most provide some additional
features. An automation system that can
control your central house routing
switcher and start and stop your
machines can take care of recording in-
coming feeds, playing back tapes for
outgoing feeds, dubbing, network delays
and many other routine tasks. It is
desirable to maintain these events in a
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The Abekas A53-D Digital
Special Effects System

The innovative tradition of Abekas
continues with the A53-D—the
most cost-effective, high-quality
three-dimensional effects system
available today.

In single or dual channel con-
figuration, the A53-D gives you a full
array of three-dimensional features.
This includes: perspective and 3D
rotation, variable rotation axes and
3D locate, field/frame freeze and
full manipulation of frozen pictures,
variable border and background,
crop and aspect change, A/B switch-

ing and GPI control, and smooth
linear motion and trajectory with
variable tension.

The A53-D makes good sense for
both live broadecast and post-produc-
tion applications. For broadcasting,
the A53-D offers a simple-to-use
control panel with fast access to 24
on-line effects. For post-production,
the system's extensive programming
features and precise control let
you create intricate effects limited
only by your imagination.

You can digitally interface the
AS53-D to the highly acclaimed
Abekas A62 digital disk recorder.

This unique duo gives you the ability
to composite unlimited layers of
manipulated video without genera-
tion loss.

Let the A53-D add a whole new
dimension to your bottom line,
with unmatched price and perfor-
mance. For details, contact: Abekas
Video Systems, Inc., 101 Galveston
Drive, Redwood City, CA 94063.
(415) 369-5111.

Abekas

Video Systems, Inc

Now Anything is Possible

ADD NEW DIMENSION

TOYOUR BOTTOM LINE

Circla (30) on Reply Card
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Compact.

Professional.

Full performance
9" color monitor

The CM 22 from Barco Industries is
the only full performance, 9 moni-
tor with color temperature and
black level stabilization, plus RGBS,
as standard features. It's also porta-
ble, and can be line or battery oper-
ated. So, it's equally at home in the
studio, out in a network van or at a
local shoot.

Typical applications include preview-
ing of video sources; combined data
and video requirements (RGB fast
insert); and ENG, EFP or other out-
side uses where high quality and
compact size are important.

¢ High resolution

¢ Composite video and RGBS
inputs

® Preset front panel controls for
hue, brightness, chroma and
contrast

¢ Automatic Kinescope Biasing (like

our most expensive master moni-

tors) for color temperature and

black level stability

Comb filter, switchable to notch

AC or DC operation (12 VDC)

Built-in speaker

Blue only, pulse cross, underscan

and other standard broadcast

monitor features

¢ Modular, all active and passive
components on plug-in boards

For complete details, contact your
local authorized dealer or Barco
Industries, Inc., 170 Knowles Drive,
Suite 212, Los Gatos, CA 95030.
Phone: (408) 370-3721.

BARC(
INDUSTRIES |...

BARCOQO INDUSTRIES, lnc. is a member of the
ACEC group. © Barco Industries, lnc., 1986
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| COMPUTER

MASTER
'CONTROL

SWITCHER

TRAFFIC

PRINTER

HIGH-SPEED
LOCAL
AREA
NETWORK

HARD DISK

DRIVE

Figure 9. An alternative to the traditional approach has fewer failure points, but is not as well

supported.

TERMINAL

TERMINAL

' TERMINAL

TERMINAL

COMPUTER

Figure 10. A small computer locked to the master house clock can increase switching accuracy.

separate schedule from the on-air events
so that they don’t get in the way of the
master control operator. The mainte-
nance of separate schedules also protects
the on-air events from someone who is
editing the non-on-air schedule. These
facilities can be extremely useful and, in
fact, some stations have purchased
automation systems just for these fea-
tures, and do not control their on-air feed
from automation.

Know what you're getting
A modern TV automation system can

wwWW.americanradiohistorv. com

be a great asset to your facility. It can
help to increase efficiency, limit make-
goods, and to improve switching preci-
sion. It can assist operators and allow
them to more ably do their jobs. How-
ever, there is a wide range of features
and quality available, and often price has
little to do with system quality. It is im-
portant for you to know what you are
getting, confirm that it meets your needs,
and then properly install it and integrate
it into your operation. By doing this you
can ensure the maximum benefit from
your new automation system.  1:1:))]
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Today’s tougher audio requirements
demand a new choice

- Ampr uam;y respanse plua g
= less.dlmrtlen and crosstalk are justa
. few.of the technical gains achieved in
- the new. Telex Pro $eﬂes duplicator,
neans that you'll make duplicates
s '-iha’rar.etmarmthe master than with
o any cempﬁrabie tape duphmatar on the 5
-~ market today,
Ves, here's a system with aH the advan-
. tages ¢ famous 6120 high speed
~ duplicator plus enhanced specifica-
- tions, Features that made the 6120
popular such as compact size, unlim-
- ited: axp‘andabtuty, track: select, audio ; - '
- level monitors and easy one-button bperauen remain distlnct !iens Ins 9600 Alﬁr}eh
Telex advaniages. But, by developing the 6120XLP with: BX_ U 1o 12 months 1
speed, Telex gives you the advantage of improvements in TrF Sl
‘many important professional specifications such as distor- ~ ["® ';‘“l l;s?o E}N
~tion, frequency response, speed accuracy and crosstalk. -ﬁ%’fcz o5
~And, thie new cassette transport speed allows you to X €€ g
a2 ---"duplfaate dlrectly from 15 ips open reel masters for the
ultimate in quality and convenience.
et The Pm Saries 6125 uses a newly developed, hrgh!y affi--

TELEX.

Call Toll Free in U.S. BOO-828-6107 « In Minnesota Call (§12] 887-5531
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ontrol

Serial data
systems

By Waldemar S. Wisniewski

Here’s a guide to popular serial data communications
for remote-control applications.
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Integrated circuit technology is pushing the broadcast industry ahead in ways that would have been considered only science fiction a decade ago.
A key element in this technological revolution is exchange of data between separate controllers and source machines.

Traditionally, the broadcast industry
has controlled video and audio cross-
point matrices by means of single line
control schemes using familiar wire-per-
crosspoint control panels. As switching
systems become larger, or smaller
switchers are incorporated into an in-
tegrated switching network, the wire-
per-crosspoint approach becomes unac-
ceptably complex.

The current proliferation of micro-
processors and affordable personal com-
puters has allowed the manufacturers of
switchgear components to use digital
computers to control the actual cross-
point operations of a large switching sys-
tem. However, because the crosspoint
array may be separated from the actual
control site by a distance of many
meters, a means of communicating be-
tween the switching matrices and the
control console must be developed.
Before control techniques can be ex-
plored, the meaning of digital com-
munications must be explained.

Digital data
Digital data are derived from the
binary system based upon a state that is
either on or off. Each element of this
binary system is termed a bit, and has a

Wisniewski is senior design engineer at HEDCO,
Grass Valley, CA.
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state signified as 1 for on or O for off. As
with any numbering or communications
system, several basic elements must be
combined to make meaningful data
terms. The most common arrangement
of bits in a digital system is a collection of
eight bits to form what is termed a byte.
The byte is the most easily handled data
packet in most computers and has
become the de facto standard of the
digital communications and control field.

The position of each bit within a byte is
significant to the meaning or value of the
byte. According to convention, when the
elements of a byte are listed, the least
significant bit (LSB) is written on the
right, as shown in Figure 1. The bit posi-
tions gain place-holder values in powers
of two in the same manner the digits in
the familiar decimal system gain in
powers of 10.

The effective value of the digit can be
determined by adding the place-holder
values of all digits that are 1s. There are
two notable exceptions to this rule. In
systems that support negative numbers,
the most significant bit (bit 7) indicates
the sign of the byte; a 1 indicates a
negative value. In this case, the remain-
ing seven bits indicate the actual value in
a twos complement form. [n this conven-
tion, the equivalent positive value of the
byte is complemented (1s are set to Os,
and Os set to 15) and 1 is added to the

WWW.-americanradiohistorv com

result to form the byte representing a

-negative number. This gives a numeric

range of —128 through +127 (an un-
signed byte ranges from 0 through 255).

The second significant exception to the
meaning of bit positions in a byte is the
convention of encoding text-type data in-
to a binary format. This encoding follows
the ASCIl (American Standard Code for
Information [nterchange) standard
established by the EIA (Electronic In-
dustries Association). In this convention,
each distinct pattern established by the
least significant seven bits represents a
specific character or control function.
The eighth bit is often used as a parity bit
for error detection, which is discussed at
another point in this article.

It is frequently convenient or
necessary to combine bytes to form
larger numbers. Two common combina-
tions are encountered. The 16-bit result
of combining two bytes is termed a word
with an unsigned range of 0 to 65,535, or
a signed range of -32,768 to +32,767.
When four bytes are combined, this
forms the 32-bit long word with an un-
signed range of 0 to 4,294,967,295 or a
signed range from —2,147,483,648 to
+2,147,483,647.

Because writing eight digits to repre-
sent each byte becomes tiresome and
confusing, the use of base 16 (the hex-
adecimal system of 0 to 9, A to F) often is
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Now that the engineers at WPEC are free
from the routine of continually handling carts, they
have more time to be engineers.

As George explains:

“We air about 300 to 450 carts per 24 hour
period. Before we installed the Odetics Cart
Machine, our engineers had to devote a better part
of their shift to filing carts and monitoring the program-
ming system. With the Cart Machine working for us,
we spend a lot less time handling carts. It means
that for the first time we’re free to keep a closer
walch on station operations and attend to other
responsibilities.”

The Cart Machine can automatically man-
age, record and play-to-air all forms of spots and
programs. Besides reducing cart handling time at
WPEC, The Cart Machine’s reliability allows the g
station to operate without dub reels. The Cart
Machine even makes it simple to air the new 10
and 15 second spots.

Gedglige Danner
Chigf Engineer
m ® W

¥ N

Transfer of the daily program schedules
from the traffic department is smoother because
the Cart Machine interfaces with traffic computers
and automatically downloads the schedules.
Armed with a 65,000 cart database and 1,600 event
look-ahead feature, The Cart Machine can auto-
matically preplan spot play lists hours or even days
in advance of airing.

The Cart Machine is available in your choice
of small formats.

Call now and start streamlining your station
operations with The Cart Machine.

The Cart Machine

from Odetics
1515 S. Manchester Ave.
Anaheim, CA 92802-2907

Call toll free 800-243-2001
In California call 800-238-4422
or 714-774-2200
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employed to represent the bits into
groups of four (called nibbles). In this
way, a byte can be written with two hex-
adecimal digits, a word with four, and a
long word with eight.

Parallel data transmission

Originally, the transfer of digital data
was performed in a parallel manner. In
this transmission format, all bits of a data
packet are presented to the target device
at the same time with control lines used
to indicate the presence of the data
packet and the direction of transmission.

This technique is inherently efficient and
fast and is the transmission format of
choice within computer and microproc-
essor systems. A parallel transmission
scheme allows the system to determine
the address of the data or unit of interest,
the actual data or command involved,
and the function required within one
operation whose time period is often less
than lus.

The efficiency and speed of a parallel
system is not obtained without penalty.
The primary objection to using a parallel
approach in remote control is the

R BT YRR T

. possooo
PRl L

4

PARIDBE. S B0

Presents The

Moseley PcL-606/C

Totally Transparent

You're scrupulous about quality. You're running com-
pact discs mastered on digital equipment. You've
bought the best console you can afford. Your process-
ing equipment is state-of-the-art. Your RF plantis clean
as a whistle. Don't compromise now! Deliver your
signal with the only STL that's totally transparent. The
composite stereo PCL-606/C. Or the mono PCL-606.
Find out why Moseley STLs outsell all others in every
major market. For best service and price call.

TOLL FREE ORDER AND
INFORMATION NUMBER

1-800-426-8434

BROADCAST o

SUPPLY o
7012 - 27th St. Weste Tacoma, WA 98466« 1-800-426-8434

WEST

~Circle (33) on Reply Card

46 Broadcast Engineering April 1987

wWwWWwW-americanradiohistorv.com

number of wires required to effect the
system. A typical microprocessor busing
may need 50 to 100 or more wires to
operate. Even simple and less efficient
schemes require a minimum of 16 wires.
When the installation of cables of 25 or
more pairs is considered, a parallel
system rapidly becomes cost-ineffective
if several remote-control sites are
needed. Even if cable costs were ig-
nored, the operational speed of today’s
processors severely limits the distance
over which parallel systems can operate,

The reliable operational distance of a
typical microprocessor bus system is
measured in centimeters due to the
transmission line and delay requirements
encountered at these speeds (some sys-
tems operate at up to 10 million data
transfers per second). Even the popular
IEEE-488 GPIB (general-purpose instru-
mentation bus) is not reliable beyond 10
meters and still requires the use of a
24-wire cable,

Serial data transmission

The need of the broadcast industry to
remotely control switching systems is ac-
commodated by the use of serial data
transmission. Serial data transmission is
accomplished by presenting the data to
the target one bit at a time until all the
data have been transferred. This tech-
nique, originally developed for the
teletype communications network, is
similar in approach to the telegraph
systems of the 19th century. Each databit

is presented in its own time slot, and

when all bits composing the desired data
packet (most commonly a byte) have
been received, the data packet is proc-
essed by the target in the normal
parallel mode.

The major advantage of this approach
is that the communication system re-
quires few wires to implement (typically
two wires with a maximum of eight in an
extremely high-speed system). This is a
boon when a major installation must be
cabled.

The main drawback in a serial data
transmission system implementation is
the time required to assemble the re-
ceived bitstream into a meaningful
packet. Some of the faster systems
typically operate at one million bits per
second. Many more commonly used ap-
plications reach only 1,200 or 9,600 bits
per second. Although this loss of efficien-
cy is equivalent to two orders of magni-
tude as compared to parallel systems,
serial transmission overcomes this loss in
the distances over which the system can
be applied.

Even the simplest systems routinely
operate over a distance of 100 meters,
while sophisticated systems can operate
over several kilometers. It is this effec-
tive operational distance, coupled with
the reduced cabling costs, that make a

Main story continues on page 52
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BTS Forges A New Link

to its chain of switcher products

BTS forges anew link to its chain of

distribution switching equipment
by introducing the most advanced
television automation system
available today.

This BTS system gives you total
automated control combined with
ease of operation by using state of
the art computer technology.

Thenew BTA-2300 automation
system, the TAS/TVS-2000
Distribution Switcher, the
MCS-2000 Master Control
Switcher and TCS-1 Machine

FEFPrvEREL B

Controllink directly to your
existing equipment, eliminating
the need for non-standard control
systems, special interfaces or
custom black boxes.

WGBH-TV, PBS, the Armed

Forces Radio & Television Service

(AFRTS)and over 2,000 other
Circle (18) on Reply Card

users have linked up with BTS
distribution switching equipment.
Letus send you our free booklet,
“The Switcher Network.” Write or
calltoday. BTS Broadcast
Television Systems, PO Box 30816,
Salt Lake City, UT 84130-0816,
(801)972-8000.

“Customer satisfaction is our satisfaction”

Broadcast
Television
Systems
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Comparing standards

RS-232C
1 DRIVER, 1 RECEIVER

ﬁf\,
LINE DATA
— LENGTH RATE
50 FEET ..... 20kbis

'RS423A
1DRIVER, 10 RECEIVERS

%_

LiNE DATA =
LENGTH RATE
30 FEET..... 100kb/s
300 FEET ..... 10kbls
4,000 FEET ..... 1kbis
RS-422A

1 DRIVER, 10 RECEIVERS

LINE DATA
LENGTH RATE
40 FEET .. ... 10Mb/s
400 FEET . .. .. 1Mbls
4,000 FEET . .. .. 100kb/s
fAS-485

UP TO 32 DRIVER/RECEIVER PAIRS

>

LINE DATA
LENGTH RATE
40 FEET..... 10Mbls
400 FEET . .... 1Mbls
4,000 FEET .. ... 100kbfs

Configurations of popular EIA inter-
faces.

Only RS-232 defines all aspects of
asynchronous serial data communica-
tions typicalty used with data ter-
minals and medems. It specifies a con-
trolling device (DCE) connected to an
operating device (DTE) via a dedicated
data link. The data are transmitted in
an asynchronous manner with a lead-
ing start bit (a space), followed by five
to eight databits, transmitted least

significant bit first. The data informa-
tion is optionally followed by a parity
bit, and the packet is completed with
one or two stop bits (a mark). When
the data link is idle, the line is main-
tained in a marking state. All bits use
NRZ encoding.

RS-422, RS-423 and RS-485 specify
only the electrical characteristics of
the transmission environment.

PARAMETER RS-232C RS-423A RS-422A RS-485
MODE OF OPERATION SINGLE-ENDED SINGLE-ENDED DIFFERENTIAL DIFFERENTIAL
NUMBER OF DRIVERS AND 1 DRIVER 1 DRIVER 1 DRIVER 32 DRIVERS
RECEIVERS ALLOWED 1 RECEIVER: 10 RECEIVERS 10 RECEIVERS 32 RECEIVERS
MAXIMUM CABLE LENGTH (FEET) . 50 4,000 4,000 4,000
MAXIMUM DATA RATE BITS/SECOND 20k 100k 10M 10M
MAXIMUM COMMON-MODE VOLTAGE +25V +6V 6V 12V
—-0.25V v
DRIVER OUTPUT + 5V MIN + 3.6V MIN +2V MIN + 1.5V MIN
=15V MAX + 6.0V MAX
DRIVER LOAD kR TO Tk 450 MIN 1009 MIN 602 MIN
DRIVER SLEW RATE 30Vizs MAX EXTERNALLY NA NA
CONTROLLED
DRIVER OUTPUT SHORT-CIRCUIT 500mA TO VCC 150mA to GRD 150mA TO GRD 180mA TO GRD
CURRENT LIMIT OR GRD 250mA TO 8v
or 12V
DRIVER CUTPUT RESISTANCE . -
(HIGH Z STATE) POWER ON NA NA NA 120kQ
POWER OFF 3009 60k 60ks2 120k8
RECEIVER INPUT RESISTANCE 3kQ TO 7k 4k 4k 12k
RECEIVER SENSITIVITY =3V +200mV +200mV +200mV

Comparison of popular EIA circuit standards.

INTRODUCING TWO NEW BULK ERASERS THAT
WILL WIPE OUT YOUR VIDEO TAPE LIBRARY.

Data Security’s Type Il
— the revolutionary
bulk eraser for 1500 Oe
metal particle video
tape.

The new Sony Be-
tacam SP and Panasonic
MIl are using an ad-
vanced 1500 Oe metal
particle video tape that

presents a new challenge to degaussing equipment. For
rerecording integrity, tape manufacturers specify a minimum
erasure level of —60dB on tape saturated with a square wave
signal of 25kHz at 30ips. At best, conventional erasers will

erase to only—40dB.

Data Security’'s new Type Il is the only eraser on the
market which will erase this signal to manufacturers’ specifi-
cations. And then some. The Type Il actually erases 1500 Oe
metal particle video tape more than —80dB.

This powerful new bulk eraser has recently been ap-
proved by the National Security Agency for declassification
of high energy tape and it has just become available to the
broadcast video industry. So you can now use and reuse the
advanced new high quality tape media on the market.

And wipe out expensive tape replacement costs.

The TC-14 — today’s
most cost-efficient
eraser of conventional
700 Oe magnetic tape.

In a 15 second cycle,
this machine will com-
pletely erase long wave
audio and control tracks,
along with short wave
video tracks on conven-

tional cobalt ferric oxide high energy tape. A typical video
signal is wiped out to —90dB.

The TC-14 accommodates reels up to 14 inches. And the
conveyor belt for this eraser enables you to fully automate

your degaussing stations. This transport system provides for

2801 N. 27th Street

a variety of tape formats with no adapters or adjustments.
The TC-14 offers you the best of conventional technology
at the lowest price available.

DATA SECURITY, INC.

Lincoln, NE 68521

1-800-225-7554
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Stations
looking to automate,
look to IGM.

When you are thinking of using a program automation
gystem, a number of questions come to mind. How
do | handle network news? How many events of
memory do | need to handle any format? How will this
work with my billing system? With over 20 years of
experience, IGM can help you determine how best to
add automation to your operation. The broadcast
industry has counted on IGM to build automation
systems for all kinds of operations, from small radio
stations to network operations.

We can build a program automation system for your
station using an IBM-PC or compatible as the brain to

control the IGM-SC or IGM-EC automation controllers.
Depending on your specific application, you can add
the IGM GoCart and Instacart to handle your
commercials and announcements or, if you need
reel-to-reel machines or other cart machines, we can
include the Studer-Revox PR-99 and Fidelipao cart
machines in your system.

For informaticn on how you can use automation

800-628-2828 Ext. 578

IGMCOINV

ol LA NN S
1 \ \ /; \\_ J l \ l \ ‘.l
T e il 1 e — N

282 West Kellogg Road

Bellingham, Washington 98226

(206) 733-4567
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HARRIS CONNECTION
WILL KEEP YOU ...
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Here’s What Broadcasters Say About

THE HARRIS CONNECTION:

VHF-TV
Joseph A. Carriere, President
Caprock Telecasting, Roswell, NM/Lubbock, TX:

¢ ¢When a studio fire wiped us out, our Harris sales
manager was on the scene in six hours and we were
back on the air in 10 days!

Our VHF equipment from Harris gives us the best
quality money can buy. And Harris really stands
behind its products.

Over the years, Harris has treated us very well.
Other manufacturers may make good equipment,
but not all can give the kind of support we get from
Harris. ??

KNOB, FM-RADIO

John R. Banoczi, General Manager
Anaheim, CA:

¢ ¢When it came time to buy a 35 kW transmitter, we
found that Harris had the right product with the right
features at the right price — so we went with the
Harris FM-35K.
Besides — Harris has an excellent reputation for
backing and servicing the products it sells. ??

KCOB, AM-RADIO

John Carl, General Manager
Newton, IA:

€¢0ur SX-1A, 1 kW AM transmitter performs as adver-
tised. It gives us a stand-out presence on the dial —
especially in our fringe areas.

And Harris’s SunWatch has completely solved our
PSA/PSSA power scheduling problems. I don’t know
how a station could do it otherwise.

When we've needed service, Harris has always
come through. ??

WEAT, AM-RADIO

Bert Brown, Chief Engineer
West Palm Beach, FL:

¢ éMost AM broadcasters who have upgraded their
facilities in this part of the state have gone with
Harris SX transmitters. As you are well aware, this is
a lightning prone area of the country, and our SX-5A
has performed well above our expectations in the
area of maintenance and downtime.

We chose Harris for its professional service and

support. I have a good rapport with Harris people. 7’

WSTQ, FM-RADIO

Al Moll, General Manager

Streator, IL:

¢ éBefore we switched to Harris, we were barely on the
air with a poor signal. Our FM-3.5K, 3.5 kW transmit-
ter makes us a stand-out on the dial. ??

KHBS, UHF-TV

Don Vest, birector of Engineering
Sigma Broadcasting, Fort Smith, AR:

‘ ‘.;{CI’TIBS is our first Harris installation, and I'm very glad

id it.

What impresses me most about Harris is the serv-
ice and parts support. In 19 years of broadcasting,
it’s the most cooperative and helpful in the industry.

Harris knows how to treat its customers. Harris is
going to win!??

WOMA, FM-RADIO

Dale Eggert, General Manager
Algoma, WI:
€¢Our FM-3.5K, 3.5 kW transmitter has operated flaw-
lessly since our sign-on last November.

And our Harris representative not only helped us
put our equipment package together, but stayed on
duty after the sale to see that we met our critical
air date! 7’

WKNO, VHF-TV

Pat Lane, Chief Engineer
Memphis, TN:

¢¢Before I ordered our two new transmitters, I tested
three service departments. Harris was the only one
with an engineer on duty at 10:30 p.m., the Fourth of
July. With the others I got a recording and an
answering service.
What impresses me most about Harris 1s the atti-
tude and the people. ??

Find out today how The Harris Connection can keep

your station ON THE AIR . . .

... and we'll send you your free, full-color ON THE AIR
poster. An up-to-the-minute symbol of our industry’s
rich tradition.

Just call us TOLL FREE at 1-800-4-HARRIS, ext. 3002.
Or write: Harris Corporation, Broadcast Division, Mar-
keting Department, P.O. Box 4290, Quincy, IL 62305.
Our poster supply is limited, so act today.

o HARRIS
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_.25=32

— 25-64

L —— 2" =128 (OR NEGATIVE NUMBER)

EXAMPLE: 11000101 = 197 UNSIGNED

-57 SIGNED

L—2'=2

22=4

— 228

2°=16

“E,” EVEN PARITY

Figure 1. Bit positions in a byte gain place-holder values by powers of two.

Continued from page 46

serial data communications system at-
tractive in the control of broadcast
switchgear.

Principles of
serial data transmission

Several items must be considered
when attempting to implement a serial
data transmission system. The first of
these is the type of data link to be used.
Once the basic serial data communica-
tions link is selected, the actual means of
controlling the serial datastream must be
determined. Although these two deci-
sions are treated separately in this discus-
sion, the choice of one often will dictate
the other.

There are four common types of data
links. The simplest form of serial com-
munications is the dedicated data link
(see Figure 2). In this approach, one set
of lines is used to connect two locations.
Usually, one location is the controller
(termed data circuit-terminating equip-

52 Broadcast Engineering April 1987

ment, or DCE) and the other is a data ter-
minal (called data terminal equipment,
or DTE); often, however, both ends of
the data link are given equal status.

The only major concern in this type of
system is whether the individual devices
possess sufficient processing power to
transmit and receive data at the same
time (full duplex) or must transmit and
receive data on a time-sharing basis
(half-duplex). Because only two devices
can operate in this manner, the use of
dedicated data links typically is limited in
broadcast switchgear to the connection
of an external computer or master con-
trol console.

The star connection

A second type of data link is the siar
connection, as shown in Figure 3. In this
system each remote device is connected
to the central unit via a dedicated data
link. Although the central unit can be a
switching exchange such as a data
router, most often it is the processor of

www americanradiohistorv com

the primary switching matrix or a
separate computer. The main advantage
of this technique is that all remote
devices can be active simultaneously
within the limitations of the central unit.

Two primary limitations exist with the
star approach. Because each unit is using
a dedicated data link, the operation of
one unit is hidden from the bhalance of
the system unless the central unit
rebroadcasts the operation, thus tying up
the other data links during the rebroad-
cast time.

The second limitation consists of
remote unit logistics. If a remote unit
must be moved, its associated data link
must be moved with it. In many installa-
tions, this means abandoning the ex-
isting cable and running another cable to
the new location.

However, the star connection has a
definite application in situations in which
current system operation is not impor-
tant to the remote site and the remote
sites are essentially permanent. An ex-
ample of this type of situation would be a
teleconference.

The loop

Another type of data link is the loop
approach (see Figure 4). In this approach
the system controller also is connected to
the first device in the system. The next
device is connected to the first. This
daisy-chaining is continued until the last
device is connected.

The last device is then connected to
the system controller. The system con-
troller initiates a message to the first
device. This unit then passes the initial
message down the daisy-chain and adds
its own data (if any) to the end of the
serial stream. This process is repeated
until the final modified serial datastream
is received by the system controller.

Although it is quite simple to imple-
ment, the loop approach is limited in a
broadcast environment. As with the star
data link, only the system controller is
aware of the entire system operation
while the remote units are blind to
downstream operations. Unlike the star
system, however, the loop approach
allows a remote unit to be relocated and
reinserted anywhere in the loop. The
danger in applying the loop data link in a
multi-unit control scheme is that if a
remote unit fails, or is removed without
closing the loop, the entire system is put
out of service.

The party line

By far the most popular multidevice
data link is the party line (see Figure 5).
In this approach, all devices are con-
nected to a common serial bus. The
limitations and advantages of this system
are determined by the actual party line
usage (not that a party line is half-duplex
by definition).
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Practice, learn, fine tune

recall ancl execute!
s MultiController operates the programmable
highspeed HS- 100P head and will accurately
and repeatedlv execute your most creative
camera shcts addlng-new artistlc
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DEVICE #{

DEVICE #2

Figure 2. The dedicated data link is the simplest form of data communications.

Three primary communication tech-
niques currently are used. All of them
share the advantages of reduced cabling
and device position independence, and,

because communication is performed
over a common data line, all devices can
monitor the system operation. However,
each technique has its own distinct ad-

- Shure’s SM83 Lava]iefc

makes everyone look good.

On-camera talent likes the omnidirec-
tional SM&3 condenser mic’s mid-range
dip, because it gives male and female

. volces a smoother, more natural sound.

Sound en§ineers appreciate the
- SM83’s tailored frequency response
. because it requires less equalization,
and its low-frequency rolloff quiets on-
air rumble and clothing noise.

Setdirectors are impressed with the
SM83’s neat appearance and side-entry
cord because it disappears behind cloth-
ing. Production assistants enjoy the
SM83’s mounting versatility. A single
clip works vertically or horizontally. A
double clip holds two mics. A universal
mount can be sewed, pinned or taped

to clothing.

Repair technicians love the SM83’s
easily accessible cartridge (just unscrew
the cap), and that cable replacement
requires only a screwdriver and needle
nose pliers. (No soldering).

Field crews appreciate that the SM83’s
electronic pack is powered by a standard
9-volt battery or amixer’s phantom supply.

For more information on Shure’s
entire line of professional
microphone products, call

or write Shure Brothers Inc., <
222 Hartrey Ave., Evanston, IL %
60202-3696 (312) 866-2553. Available
under G.S.A.

SHURE

Becaleing Sound Bavrices. for over 60yeary”
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vantages and disadvantages.

Polling

The first party line technique is termed
polling. This type of system contains a
single control unit similar to that used in
both the star and loop implementations.
The central control unit polls each
remote unit in turn to determine
whether data communications are re-
quired by that unit. [f a positive response
is encountered, the required data
transfer function is performed, then the
central unit polls the next remote unit.

This approach has the advantage of be-
ing the easiest to design and implement.
The main disadvantages of a polled
system are the time lost polling non-
active units and that the data link can
have only one system controller.

A modification of the polling approach
is token passing. In this application, the
current system controller relinquishes
system control by passing a token or soft-
ware command to another system con-
troller. This new system controller
operates the bus in the normal polling
manner until the token is passed to
another controller.

This is the simplest implementation of
multiple controllers on a single serial
communications bus. Because the token
will be passed to another controller, each
controller can be designated to optimize
bus usage and reduce time spent polling
non-active units.

Two major disadvantages are en-
countered in using a token-passing
scheme. If a controller does not service a
specific remote unit during the time it
has the token, communications with that
remote unit are postponed until another
controller is established. This can be a
serious limitation if the remote unit is re-
questing a crosspoint operation that must
be acted upon immediately. The second
disadvantage is that if the controller that
has the token fails, the system becomes
inoperative unless some form of bus
monitor is used.

The most efficient use of a party line
data link is through the use of a collision
detection scheme. In this approach, all
devices on the party line have equal ac-
cess to the serial databus. When one
device must communicate with another,
it monitors the bus to verify that no other
device is currently transmitting and then
transmits its data. Because all devices
monitor the serial databus, the intended
device receives the message. If more
than one device attempts to use the bus
at the same time, a collision occurs, and
the data transmitted are meaningless.

In the collision detection scheme, a
transmitting unit monitors the actual
data placed on the bus. If the bus data dif-
fer from the data being sent, a collision is
assumed and the transmission is aborted.

Continued on page 58
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AT LAST!
THE AFFORDABLE
TOTAL AUTOMATION

SYSTEM.

You've heard that before, right? But the quotation you
received was out-of-sight. Outrageous. And every-
thing you needed was an extra-cost option! No more!
Enter Rational Broadcast Systems — with a true,
time-proven, real-time, automation system you can
really afford. The Rational choice features an
ultra-reliable 32-bit minicom-
puter, from fully-functional entry
level solutions to the most ex-
pansive systems. 24-hour opera-
tion. A data base that reorganizes
itself to maximize productivity.
And autornatic backup so you
don't lose any data— anytime.
Get instantaneous real-time
updates and ad hoc inquiry
providing complete control of
information at your fingertips.

Integrate billing. Tape inventory with bar code vali-
dation. Report writer. Use your existing PCs as on-line
terminals as well as for networking and file transfer.
Cost? You've heard others quote double Rational's
price for systems that can't touch our breadth and
versatility.
And Rational Broadcast Sys-
tems includes total installation,
documentation and training.
Look into the total automation
system you've always wanted,
from the company with over 25
years of systems experience.
Write or call Rational Broadcast
Systems, 2306 Church Road,
Cherry Hill, New Jersey 08002.
Telephone: 609/667-7300.
Or circle the number.

Rational utornnon Sytm installed at the Pennsyl-
vania Public Television Network, Hershey, PA.

RATIONAL

It's not only our name — it's our approach to your business!
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Figure 3. The star data link is characterized by dedicated data links between each remote

device and the ceniral unit.

DEVICE#4-

DEVICE»2

Figure 4. The loop data link is simply a double-ended daisy-chain.

Continued from page 54
A pseudorandom amount of time passes
before the unit attempts to use the bus.
This pseudorandom time prevents the
continual bus-crashing that would occur
with fixed wait periods.

The use of a collision detection tech-
nique optimizes the bus usage, reduces
response time to a system communica-
tions request and allows for device
removal without disabling the system
operation. The costs for these advan-
tages are increased device complexity
necessary to detect and respond to a bus
collision and extensive system planning
to account for independent unit accesses
to the serial data link.

Control of the serial datastream

The simplest way to control the data
flow of a serial stream is to use a syn-
chronous clocking scheme. In this ap-
proach, two wires are used in each data
direction. One contains the actual

58 Broadcast Engineering April 1987

databits being transmitted, and the other
line is used to inform the receiver when
the databit is valid. The advantages of
this technique are that its speed is
greater than any serial control! approach
and that the communication rate is
system-independent because the
transmitter lets the receiver know when
the data are valid.

Although of major benefit in star or
loop systems, a fully synchronous ap-
proach is not always the technique of
choice in a broadcast switchgear control
environment. Because a separate clock
line is required for both directions of
communications, five to eight wires are
required to implement this technique.
The requirement of a separate clock line
also precludes the use of a fully syn-
chronous system in a party line data link.

Several techniques have been devised
to transmit synchronous serial data
without a separate clock line. All of them
require the system to assume a fixed

WWW_americanradiohistorn..com

clock rate and encode the clocking infor-
mation into the actual datastream.
Although these encoding approaches
make the communications rate
application-dependent, they remove the
requirement for separate clocking lines
and allow for use of a party line data link.
Most effective multiple-device serial con-
trol systems use some form of encoded-
clock synchronous technique.

An extremely popular means of
transmitting serial data is to use an asyn-
chronous technique. The most common
protocol used is the EIA RS-232 standard
for information exchange. This data for-
mat is asynchronous only in the timing of
each data packet; the individual bits are
located by an assumed clocking rate
(thus an asynchronous serial data com-
munications rate is application-
dependent).

The datastream is used to synchronize
the timing clock by going from the idle
mark state (typically a 1) to the space
state for a 1- bit time period. The balance
of the serial data packet of up to eight
databits follows, least significant bit first.
An optional parity bit may be included
after the data packet. The end of
transmission for the packet is set by a
stop bit that remains in the mark state for
one (or optionally, two) bit periods.

Although the asynchronous technique
is inefficient due to the overhead of the
start and stop bits, it is the easiest to im-
plement in dedicated data links and is
universally employed under the RS-232
protocols in interfacing computers,
modems or data terminals to broadcast
switchgear.

After the type of serial data com-
munications has been decided there is
usually confusion about what else to
specify in order to implement the
system. Often, buzz words such as
RS-232 or RS-422 are used as a descrip-
tion of a serial data system. In order to
complete the specification of the com-
munications system, the data-encoding
technique, system  electrical
characteristics and the actual data-
handling protocols must be firmed.

Data encoding

Data encoding refers to the actual
means of defining a 1 and a 0 condition
of a serial databit. The need to include
the clocking information in the
datastream has caused the emergence of
several different encoding schemes (see
Figure 6).

The original encoding is called NRZ
(non-return to zero). In this technique, a
stream of data that contains 1s remains
in the mark state until a 0 is encountered.
The datastream then stays in the space
condition until another 1 occurs.

This is the easiest design to implement.
However, unless a separate clocking line
is supplied, the time slots of the in-


www.americanradiohistory.com

If your problem is finding an
affordable video paint system
that meets all your color needs,
then Chyron has the best solu-
tion. The CHAMELEON.

COLORFUL
SOLUTION:

ideo dio

The Chyron Chameleon is @
true video paint system, with its
own tablet and pen and ¢
removable 10 megabyte hard
disk. Other valuable features
include: an easy-to-use icon
system, 256 on-line colors, and
768 x 482 resolution which is
40% higher than most other
available systems.

Yet with all this the Chameleon
is far more reasonably priced
than you might expect.

Wwww americanradiohistorv com

To learn more about this
creative, problem-solving video-
graphicpaintsystem, call or write
for our free brochure.

It tells you how to get great
reds and yellows for very little
green.

CRNRON,

Video Products Division
Member of the Chyron Group
265 Spagnoli Road, Melville, NY 11747
Tel. (516) 249-3018
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' } dividual bits are unknown. Even with the
assumed clocking of the asynchronous
encoding specified by RS-232, only a few
bits (typically less than 12 to 15) can be
accommodated before the time slot for
, subsequent bits becomes uncertain
DEVICE #1 - DEVICE?2 DEVICE #3 : DEVICE#a without packet resynchronization.

i | : Despite this limitation, the NRZ en-
coding, combined with the additional
specifications of EIA standard RS-232, re-
Figure 5. The party line data link is the most popular multidevice data link. All devices arecon-  mains  the technique of choice for
nected lo a common serial bus. dedicated data links and is the only
serious alternative for communicating
with standard data terminals or modems.

The advent of cassette tape units for
external data storage posed a problem
that could not be solved by NRZ data en-
coding. Because magnetic media is used
to store data on tape, the stored data re-
quire some form of alternating field to be
read by the pickup heads.

This requirement led to the develop-
ment of the bi-phase encoding technique
(sometimes referred to as Manchester I).
This encoding scheme uses a state transi-
tion at the time boundary of each bit in
the datastream. The direction of this
transition (whether mark to space, or
space to mark) is insignificant because
this technique monitors only state
transitions rather than the actual mark
or space states of NRZ. Because the data
rate is assumed by the system, the ap-
proximate times of these transitions are
known and the receiver can synchronize
easily with the serial datastream.

To determine the presence of a 0 or 1
state of the current databit, the receiver
monitors any transition at the middle of
the bit time slot. A transition at this time
indicates that the bitis a 1, while the lack
of a transition indicates a 0.

The bi-phase technique has the advan-
tage of offering clocking information
within the datastream as well as an en-

The CDI-700A Time Code Reader, with Quad

Video Character Inserter, is easy to operate coding that has no effective dc compo-
and brings affordability to video production nent while the datastream is active (a re-
and post production editing, and it's backed quirement of magnetic or transformer-
by Cipher Digital's reputation for depend- coupled serial data systems). The
ability and 3 year warranty. primary disadvantage of the bi-phase en-
. . . coding is the difficulty in decoding the

An important advantage of this micro- transmitted datastream.
prqgessor-based Time Co_de Readgr is its To relieve some of the decoding prob-
ability to generate burned-in work prints for lems of bi-phase, the technique has been
production from multiple synchronous video updated to what is now termed Man-
sources, thereby minimizing error by pre- chester Il (commonly referred to simply
cisely identifying every video frame. as “Manchester”). This encoding tech-
. . . nique is similar to bi-phase. Only state
For more details contact Cipher Digital today. t,;’nsitions are used to pextract theyclock-
Call (800) 331-9066. ing information and to determine the

value of the databit. The main difference
is that the transition in the Manchester 11
approach occurs at the mid-bit interval. If

l C\pher dl@ﬁO/ 'DC the bit is a 1, the transition is from mark

PO, BOX 170/FREDERICK. WD 24 701 to space; otherwise the transition is from
(301) 695-0200 TELEX. 272065 space to mark.

; This approach shares all the benetfits of
o . o L L TIT _ bi-phase {clocking information and no dc
7;;”8@ f‘O@, MQ{S’@Q{MR% fmw component) and is easier to generate and

decode. Manchester 1l encoding is the
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UNWANTED FRAME
GRABBING STOPS HERE

i HASE
INRUTVIDED s—————— ) S0P N_ DFS-3000N
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DFS-3000N Digital Frame Synchronizer

f your video synchronizer lets you Now you know one of the features of the
down on a noisy feed, you need the Leitch DFS-3000N. But the advantages
new Leitch DFS-3000N. This digital don’t stop there. Neither should you.

frame synchronizer incorporates input Write or call (toll free) for further
processing circuitry that uses the latest information.

in digital auto-correlation techniques to

prevent intermittent frame grabbing or In U.S.A. 1-800-231-9673

switching to black. Only Leitch offers In Canada 1-800-387-0233
this capability.

R—— Leitch Video of America, Inc. Leitch Video International Inc.
l E IT c H 825k Greenbrier Ctrcle 10 Dyas Road, Dor Mills
' Chesapeake, VA 23320 Ontario, Canada M3B 1V5

(804) 424-7920 (416) 445-9640

Pragressive Concepts in Television Technology
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NRZ

BLPHASE

il

MANCHESTER Il

Uy

NRZi

Figure 6. Typical data-encoding formats.

technique of choice in modern trans-
former-coupled serial communications
systems using a party line data link.

A fourth encoding scheme has been

developed for high-level data link control
(HDLC) applications. The non-return to
zero inverting technique (NRZI) main-
tains the basic advantages of the NRZ en-
coding while presenting clock synchroni-
zation information at sufficient intervals.
In NRZI, the clock rate is assumed and
the datastream maintains its current
mark or space state as long as the data-
bits are 1s. Whenever a 0 is encountered,
the stream changes to the opposite state.
This transition defines the location of 0s
in the datastream as well as providing a
bit boundary for clock resynchronization
in long datastreams.

This encoding technique, however,
must be reserved for use with the
HDLC/SDLC (synchronous data link con-
trol) communications protocols, because
only these protocols guarantee a suffi-
cient number of 0s within any data-
stream to provide adequate clock resyn-
chronizing transitions.

Baud rate

The term baud rate often is used in
defining the data transmission rate of a
serial data link. Because baud rate is ac-
tually the maximum possible transitions
rate, this term is correct when applied to
bit rates of NRZ and NRZl enceding.
However, the maximum transitions rate
in bi-phase or Manchester 1l encoding is

twice the actual data transmission rate
(hence the baud rate is twice the bit rate).
Unless NRZ or NRZI encoding is used,
the transmission rate should be specified
in bits per second rather than baud.

Electrical characteristics

The electrical characteristics of a serial
data link are fairly easy to describe,
because they are well defined in
industry-established standards. Follow-
ing are descriptions of the four standards
commonly encountered in the broadcast
industry:

The most familiar of all serial data
communications standards is RS$-232,
established by the EIA (see Figure 7).
Although its use is limited to dedicated
data links, this is the only standard com-
monly used in the broadcast industry
that defines all aspects of implementing a
serial data link (except for the data rate).
As noted previously, R5232 specifies
NRZ encoding. A mark state (1) is estab-
lished at —5Vdc to —15Vdc while a
space state (0) is set at +5Vdc to
+15Vdec.

The undefined region between -5Vdc
to +5Vdc is used as a buffer to reduce
the effects of electrical noise on the serial
datastream. This noise can originate
from motors, power wiring, lighting
equipment or other electrical equipment

A ALAMAR

UPDATE

-Alumar Leads in
Net Delay/Program
Playback

KSPR, Springfield, Mo., and WPWR-TY,
Aurora, IIL, are the 25th and 26th North
American installations of Alamar’s
MC-1050 Television Sequencer Systems.
Broadcasters, cable systems and program
originators are finding the MC-1050 the
most cost-effective way to automate
one-to-six independent program chan-
nels while using the general purpose
record/play channel for network delay.

In the CATYV field Montgomery
County (Md.) Television has purchased
the MC-1050, with Alamar’s Schedule
Manager, for its community access
cable system.

As with all Alamar automation -
systems the SMPTE/EBU bus interface
is one reason for the MC-1050s
growing acceptance.

Auto-Cart Delivers
Affordable Avtomated
Programming

Auto-Cart, Alamar’s newest
moderately-priced VTR Sequencer,
is now installed at WYZZ-TV, Bloom-
ington, I11., where the compact single
channel system is used for commercial
insertion and program playback.
Auto-Cart prices begin at $7995.

‘Alamar’s Media Manager is a soft-
ware program that offers TV news

departments and production facilities
a comprehensive, inexpensive way to
catalog film and videotape program-

| ming The Schedule Manager creates
daily logs and down loads them to the

MC-1050. And the Traffic Manager
lets the MC-1050 down load files from

Holiday Inn Uplink
Orders New RCMP
Remote Panels

Hi-Net, Holiday Inn’s commercial
insert and movie playback joint
venture in Memphis, Tenn., has
purchased Alamar RCMP Remote
Control Panels to handle remote
access of all machines including
VTRs and switchers.

Software Solutions for Media, Scheduling and Traffic

existing in-house traffic systems. All
software is IBM XT/AT compatible. 1t
adds up to real hardware and software
automation and integration. And it's
all from Alamar, The company is
headquartered at 36 Railway Avenue,
Campbell, Calif,, 95008. Telephone is
(408) 866-9373.

62 Broadcast Engineering April 1987

Circle (15) on Reply Card

www americanradiohistorv com



www.americanradiohistory.com

P

We CreatedADynasty

of 30, 40, 60, and 100 MHz. Switches

DYNASTY. The only switches that
make obsolescence a thing of the
past. Now, ask yourself, “\Why"?

B Why can DYNASTY offer 30
MHz performance at 10 MHz
prices?

¥ Why does DYNASTY offer back-
ward compatibility?

B Why does DYNASTY have
unique “Adjustment Free”
modules?

¥ Why can DYNASTY upgrade my
existing system to 100 MHz?

® Why can you field upgrade
DYNASTY without special
toals?

¥ Why does DYNASTY use cus-
tom PCB Baluns?

B Why can DYNASTY expand to
1000 x 10007?

® Why does DYNASTY use

proprietary Laser Trimmed

Hybrids?

Why does DYNASTY reguire

no special ventilation?

Why can DYNASTY switch

Computer Graphics signals?

B Why does DYNASTY reduce
maintenance costs and system
down-time?

B Why does DYNASTY grow with
my future switching needs?

B Why can DYNASTY offer 100
MHz performance at about
only twice the price of 10 MHz
switches?

B Why is DYNASTY the only
switch for you?

DYNAIR challenges you to get

the answers to the questions that
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will decide your switching future.
DYNASTY meets your switching
needs, for today AND tomorrow.
Take the DYNAIR challenge and get
the answers that you need to hear:
Only from DYNAIR.

DYNAIR. Celebrating 30 years
of “Value-Innavation™ in switching
technology.

NATIONALLY CALL
1-800-854-2831

IN CALIFORNIA CALL
1-619-263-7711

-=hv4 V.U
) N I\ h ﬁ
By ¥ BN A4~ I

Signals The Start of an Era

DYNAIR Electronics, Inc.

9275 Market Street
San Diego, CA 82114
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INTERCONNECTING
LINE DRIVER CABLE

S
Ea ;

-7

LINE RECEIVER

INTERCONNECTING

| |
LOGIC INPUT —h@— CABLE — P —— [0GIC OUTPUT
| |

Figure 7. The most familiar of all serial data communications: RS-232.

12v TWISTED PAIR

OR
FLAT CABLE

_\_/_

-t2v

Figure 8. RS-423 communications forms a link between RS-232 and RS-422.

operating in the vicinity of the data link.
Three items limit the application of
RS-232 in high-speed serial data com-

munications. Because the specification
limits the rate of change from one state
to another (called slew rate} to reduce

T

ﬂﬁﬁaﬁ}'tofmyﬂ | : phone with Comrex®
sroadcast couplers. Just plug in the standard connectors
~ andyourercadytogo. ' '

. Two models are available. The Comrex TCB-2A atito-
~answer coupler makes “listen lines” a snap. The TCB-1A
- manual coupler lets you send or receive program without
- interfering with normal phone use.
 Built specifically for broadcast, both are FCC registered.
And both provide clean audio and the dependability you
expect from Comrex, a
: Comrex also makes frequency extenders to turn raw dial
lines into broadcast quality. For more information on any
Comrex product. call toll-free-1-800-237-1776. Or write
Comrex Corporation, 65 Nonset Path, Acton, MA 01720.
Tel. (617) 263-1800. TWX 710-347-1049. :

é H g

i

TCB-2A
(XLR)
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noise radiation from the cable, the data
rate is limited to 19,600 baud. This rate is
too slow for most multidevice serial
links. The nature of the RS-232 standard
does not allow for party line data links,
thus limiting RS-232 to dedicated or star
data connections. The third limitation is
distance. Although installations occa-
sionally have RS-232 cable runs in excess
of 50m, the standard specifies a max-
imum length of 15m.

Other standards

EIA standard RS-423 (see Figure 8)
forms a link between R5-232 and RS-422.
Like RS-232, this standard establishes a
single-ended data link, a link that is ef-
fected with only one active wire and a
signal return line such as a coaxial cable.
The receivers are typically identical to
those used in implementing RS-422 data
links. Multiple receivers can be used,
greater transmission speed is attainable
and longer cable can be used. Data rates
up to 100 kilobaud are possible with 50m
of cable. More than 1km of cable can be
used if the transmission rate is kept
below 10 kilobaud.

The fact that the output of the driver is
bipolar {a mark is —3Vdc to —-6Vdc,
while a space is +3Vdc to +6Vdc) com-
plicates driver design. Standard inte-

Continued on page 68
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thesc kmd of gra lics.

Dubner’s DPS-1 Painter can store, paint and solid, wash, fuzz, averaging, chalk, chrome, pat-
manipulate a frame of real video. All tms apd more ternand correcting brushes in 32 sizes with 100
for $20,000. transparency levels; millions of colors; X, Y, Z

Designed to meet the needs ofbroa dcaSt tele- perspective mapping; 4-way color ramping; key-
production, corporate and industrial users, the ing; posterizing; embossing; mosaic, magmfy
Painter also features; anti-aliased brushes, fonts | For more information on the DPS-1 Paint

and stencils; color and contrast correction; air, ~  call your authorized dealer.

DUBNER COMPUTER SYSTEMS, 6 Forest Avenue, Paramus, NJ 07652 USA (201) 845-8000 TWX 133-184 OEFICES: District of Columbia (301) 622-6313; Atlanta (404) 493-1255;
Chicagn (219) 264-0931; Minneapolis (612) 483-2594; Dallas/Fort Worth (817)921-9411; Los Angeles (818) 999-2303; SanHrancisco (415) 968-6680. A Grass aliey Group Company.
{ Top Tow, bottom eft graphic sﬁ(,numawnf Advanced Video Services. Attist: Martin Pisano, {Bottom right graphic) Courtesy of TSC Video Post and Transfer: Artist: Randy Tede,
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Introducing the fastest,
“easiest way to get quallty
prints and slides from video.
Now you can capture the
moment, freeze it, and frame it. All

with the touch of a button.

With the new FreezeFrame
Video Image Recorder from
Polaroid.

FreezeFrame produces sharp,
instant color prints and color or
black and white 35mm slides from
virtually any video source. And it
delivers a finished picture that is
far superior in quality and resolu-
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Ireeze.

tion to direct screen photography
or thermal video image recorders.

print off a just-breaking news story,
or for color correcting a proof. It

If you use video,youneed  caneven help in film-to-video trans-
FreezeFrame. ferring. Medical professionals can

FreezeFramehashundreds  use FreezeFrame for diagnostic
of uses for anyone recording, patient
who uses video referral or teaching.
in their profes- Andit'sthe easiest
sion. It canbe way to get slides or
used in broadeast, prints for presen-
productionand ad- s tations or training.
vertising to proof, %%’?@ FreezeFrame
edit, storyboard i " -, can improve
or reference It can System includes Video Image Ii‘écorder, your image.
be used to pu]l ad  control console, and print film camera/adapter. FreezelFrame

3bmm camera/adapter optional.
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connects easily to video cameras,
professional VCR’s, laser disc
players and computer graphics
systems.

You can preview and even
improve the video image because
FreezeFrame has a full range of
image enhancing controlsincluding
tint, contrast, color, sharpness,
brightness and raster fill. And if
you're shooting prints, Freeze-
Frame uses a new color print film
specially developed for use with
video imaging.

New IreezeFrame from

Frame.

Polaroid. It's fast, easy, and at
$1,899% very affordable.

To find out how FreezeFrame
can help you, call toll-free 800-225-

1618, 9 a.m. to 6 p.m. Eastern Time.

Orfill out and return the
coupon. We'll give you the full pic-
ture and show you just how easy it
can be to capture the moment on
Freezelrame.

— Polaroid

I coupon to Polaroid Corp., Dept. 671, |
P.0.Box 5011, Clifton, NJ 07015. |

I (1 Please send more information.
| 0 I'd like a demonstration.

Name |
Title
I Organization |
' Address |
' City I
|

|

I

BE 4/1 l

I State Zip
Telephone
I Video Source

Application
- _

*Suggested list price. “Polaroid” ® “FreezeFrame” ™ © 1987 Polaroid Corporation
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BALANCED

TRANSMISSION LINE * LOAD P‘
! H-RECEWER-H
| | I

! |
|

LINE TERMINATION

A A

TO OTHER
REGEIVERS,
IF ANY
v, o
= GROUND VOLTAGE DIFFERENCE  R; = TERMINATING RESISTANGE
A'B' — LOAD-LINE INTERFACE AB = GENERATOR-LINE INTERFACE
¢ = LOAD GROUND € = GENERATOR GROUND
Figure 9. The R5-422 data link is ideally suited for use at a broadcast plant.
RT RT
DRIVER
RECEIVER TRANSCEIVER DRIVER

Figure 10. R5-485 is an EIA standard that addresses the party line environment.

Continued from page 64

grated circuits are available for RS-232
and RS-422 drivers. This often negates
any advantage gained by using RS-423.

Whenever electrically noisy environ-
ments are encountered, the RS-422 stan-
dard should be applied to the data link.
This type of data link uses a balanced
twisted-pair cable {one in which both
lines are actively driven) that is ter-
minated in its characteristic impedance
(1002 for most data cable), as shown in
Figure 9. Although the output is specified
at —2Vdc to —6Vdc for a mark and
+2Vdc to +6Vdc for a space, driving
both lines to opposite voltage rails allows
the system to operate from normal 5V
logic power supplies.

Because one line is at the logic “low”
voltage, and the other line is at the logic
“high,” the net output between the lines
is a bipolar signal that is twice the voltage
present on either line. This configuration
is extremely tolerant of external elec-
trical noise. Any noise is equally present
in both lines while the receiver monitors
the voltage difference between the lines
{+£200mV is the monitored voltage band).
This allows for RS-422 serial links to
operate reliably at 100-kilobaud rates at
distances of more than 1km and at 1
Megabaud up to 100m. These long cable
lengths, high data rates and high noise

ST

SrEREuONTEE

| You
' canmeasure...

with the best monitor and the most accurate test set.

The FMM-2/FMS-2 series monitors provide an even greater degree of
precision measurement than ever before...You can measure S/N below
90 dB, You can measure crosstalk below 85 dB, You can measure separations
of better than 70dB, You can measure frequency response to better than
0.25dB, You can measure distortions to lower than 0.01%, and much more.. ..
Our uncluttered panels and autoranging voltmeters make these measure-
ments a dream.

BELAR CcaL ARNO MEYER (215) 687-5550
ELECTRONICS LABORATORY, INC.
s LANCASTER AVENUE AT DORSET, DEVON, PENNSYLVANIA 19333
Callorwntefor more information on Belar AM, FM, Stereo, SCA and TV monitors.
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—
(818) 843715 * (212) 691-4720

2405 EMPIRE AVE., BURBANK, CA 91504
TELEX 691599 MATTHEW.

MACHINEWEG 22 * PHONE - (2945) - 3988
1394 AV NEDERHORST DEN BERG, HOLLAND.
TELEX: 10254 GRIMA NL.
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of durability, runability
and especially fewer
dropouts.
Thanks to Sonys
latest advancesin
manufacturing and
quality control, the
new sony XBR
U-matic videotape
promises the finest
K= A g S performance achievable.
Now U-matic® : i You can count on
users have an even W - | ‘strongassteel’ per-
tougher new class of v formance with both new
videocassette: Sony e Sony XBR & BRS.. . edit
BRS and the extraordi- ' | after edit after edit.
nary Sony XBR. | = And thats why
Both are produced % | | . theyre the only
in the US with a dramati- lSeesesss==s . [J-matic videotapes
cally improved Vivax™ E e . you can treat
formulation. And both have 8 o . like a Sony.
the new Sony anti-static : ' aiiliicl: L)
shell and Carbonmirror™ | _ - S O
back coating for a new level — _—-—" THE ONE AND ONL

& 1987 Sony Corporation of America. Sony, Vivax, U-matic, Carbonmirror.and The One and Only are trademarks of Sony.
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immunity make R$-422 ideal for a high-
speed serial data communications link.
According to the standard, RS-422
does not aliow for more than one driver
on a communications bus. This could be
a major drawback. Many applications cir-
cumvent this limitation by using drivers
that can be disconnected electrically
from the circuit, thus allowing a party
line data link to be implemented. A
serious flaw with this approach is that if
power is removed from a driver on the
data link, the driver may short-circuit the

As party line serial data systemns have
become extremely popular, the EIA has
established the RS-485 standard, which
addresses a party line environment (see
Figure 10). This implementation is similar
to an RS-422 application with several
notable differences.

Multiple drivers and receivers may be
connected to one data link (32 of any
mix). Because multiple drivers present
the possibility that more than one driver
may accidentally be active at the same
time, this type of fault will not destroy

bus and render the system inoperative.

NEW!

THE STEREO TV
PROBLEM SOLVER
by ADM...

The NEW ADM RM1010
switching matrix offers solu-
tions to many of the prob-
lems associated with stereo
audio. The RM1010 accepts
a stereo input and redistrib-
utes it in the proper stereo
format.

Stereo and Monaural are
front panel selectable. And,
the phase of the left channel
can be reversed, which
solves the “monaural sum”
problem associated with “out-

AN

Contact ADM, your regional manager or audio distributor,

any transmitters. When power is re-

of-phase” stereo program
material. A stereo monitor
circuit, stereo analog meter-
ing, a line level output with
level control and a front panel
stereo headphone jack per-
mit precise level control and
output balancing.

The RM1010. . . another ex-
ample of the quality, reliabil-
ity and performance that
makes it possible for ADM to
offer the exclusive 5 year
warranty on parts and labor.

e il

| | Iﬂi_l

ADM Technology, Inc.
1626 E. Big Beaver Road, Troy, Michigan 48084
Phone: (313) 524-2100 TLX 231114
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moved from a transmitter, that unit is
electrically disconnected from the data
link. The party line is terminated at both
ends in its characteristic impedance to
prevent signal degradation, so an RS-485
driver is more robust than a correspond-
ing RS-422 driver.

This standard is sufficiently popular
that integrated circuits are available
from several manufacturers to imple-
ment receivers, transmitters, trans-
ceivers and bus repeaters. In fact, a
greater range of types of circuits exists
for RS-485 than for RS-422,

Transmission error detection

There are many sources of transmis-
sion errors in a high-speed serial data
communications network. External or in-
ternal electrical noise spikes can mimic
unwanted logic states. Faulty cables or
connectors can cause bit dropouts or, in
the case of a party line, multiple trans-
mitters may be active at the same time.

There are three common techniques
used in testing for serial data transmis-
sion errors: parity, checksum and cyclic
redundancy check. Depending upon the
probabilities of data transmission errors,
these techniques can be used alone or in
combinations.

The simplest error-detecting technique
is incorporating an extra bit with each
byte or work transmitted. This bit, called
a parity bit, is vsed to set the total
number of 1s in a bitstream to either an
even amount (even parity) or to an odd
amount (odd parity). Typicaily, if the
data are transmitted as true binary bytes
(all eight bits are significant), the parity
bit is added to the datastream immediate-
ly following the related byte or word. If
ASCIl data are being sent, the parity bit
traditionally is included as the eighth
{most significant) databit of each trans-
mitted byte.

The use of parity bits has the distinct
advantage of determining a transmission
error on a byte-by-byte basis, but this
gain is offset by the added bit per trans-
mitted byte. Another shortcoming of this
technique is its failure to detect errors oc-
curring in two (or any even number of)
monitored databits.

When blocks of data are sent, a check-
sum can be added to verify proper trans-
mission. A checksum is a byte deter-
mined by adding the equivalent un-
signed value of each byte in the serial
datastream. Unlike the parity technique,
the checksum method can detect
multiple-bit errors in a byte. However,
errors in two or more bytes can cancel
their effective contribution to the check-
sum and remain unprotected. This
method, especially when used in con-
junction with parity bits, usually reduces
the possibility of undetected multiple-bit
errors to an acceptable level.

When it is imperative that a trans-
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*EXTENDABLE (OPTIONAL) (OPTIONAL)

Figure 11. HDLC (high-level data link control)/SDLC (synchronous data link control) com-
munications protocol.

mission error be detected, a cyclicredun-  This technique generates a binary word
dancy check (CRC) word rather than a via a polynominal rather than simple ad-
checksum is appended to the datastream.  dition. The possibility of an error remain-

Hearing out of focus?

Solved:
stereo phase errors

How? By using the Howe Audio  indicator, phase error indicator
2300 Phase Chaser you can correct  scaled in millisecond, bypass
phase errors in stereo signals switch, XLR input/output connec-
which cause problems in mono tions and 1 %" X 19" rack mount.
compatibility and stereo imaging,

The 2300 Phase Chaser detects For more information contact
and corrects phase inversion, ime  Howe Audio, 2300 Central Avenue,
delay and channel dropout. Suite E, Boulder, Colorado, 80301,
Additional features include a clip (800)525-7520.
indicator, 180° phase inversion See us at NAB, hooth #2832.

S HOWE
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ing undetected using a CRC word is ex-
tremely small. Obviously, this check
work is fairly complex to derive. It is for-
tunate that integrated circuits are
available to automatically generate and
verify the CRC. Many communications
ICs incorporate this feature internally.

Communications protocols

The key aspect of any serial data com-
munications system is to deliver mean-
ingful information from one point to
another. The actual communications
protocols determine how the individual
units of the system will interact with the
other units it operates. There is no firmly
established, complete set of protocols,
unfortunately, that addresses the needs
of a high-speed serial data link as would
be required by the broadcast industry.

There are several standards that specify
what general format is to be followed
and can be used as a guideline. As an ex-
ample of some items that should be con-
sidered in a communications protocol,
the HDLC/SDLC conventions are de-
scribed as follows:

The HDLC (high-level data link con-
trol) and the SDLC (synchronous data
link control) are effectively the same for
this discussion and will be referred to as
HDLC. The HDLC protocols specify only
the data format of the serial data; they do
not specify the electrical characteristics
of the data link or the encoding tech-
nique, except that asynchronous encod-
ing is inherently disallowed.

A typical HDLC datastream is shown in
Figure 11. To indicate a valid datastream
in progress, a flag byte is transmitted.
This byte has a unique binary format of
01111110. The second byte of the stream
is the address of the device being
referenced. Following this is the byte
used to determine the actual command
involved. The specific additional data re-
quired are transmitted after the com-
mand byte. (Note: HDLC is a bit-oriented
protocol and is adaptable to any data
field width). .

Completing the transmitted packet
{called a frame) is a 16-bit CRC word. An
additional frame byte is used to indicate
the actual end of the data frame. To pre-
vent transmitted data from mimicking a
frame byte, any serial data sequence of
five 1s forces a 0 to be inserted into the
datastream, The extra ( is automatically
removed at the receiver. It is this zero in-
sertion that makes HDLC ideal for NRZI
encoding.

The HDLC protocol indicates the
needed data in the order they would be
used. The address field indicates which
device must monitor the balance of the
message. The command indicates the
course of action that must be followed
and the pertinent data follow with a
powerful error-detection scheme incor-
porated in the transmission.
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broadcast telecine

ADS 1

Advanced Digital Scanner

With ADS 1, Rank Cintel has applied its unique film-
scanning experience to the specific needs of the
broadcaster.

Developed in close co-operation with the British
Broadcasting Corporation (BBC), this CCD
multiplexed broadcast-telecine is designed for easy
‘on-air’ operation and transfer of film to tape prior
to transmission.

The incorporation of solid-state imaging technology
is an example of Cintel’s continuing development
philosophy.

Latest component technology, cost-conscious design
and modern manufacturing techniques have been

Rank Cintel Inc. East Coast
New York 10994, U.S.A.

260 North Route 303, West Nyack,
Tel: 914-353 1914 Telex: 726441

\ ank Cintel

exploited, without
compromising performance
and reliability. The result is a
telecine system which is
technically advanced while
at the same time being
economical to operate.

That is not all, ADS 1 also
features a unique electronic
dirt and scratch
concealment system. Add all
this together . .. ..........
and you have the ideal

broadcast-telecine package. |

Take the hassle out of film

broadcasting — call us at
914-353-1914.

-

West Coast
13340 Saticoy Street, North Hollywood,
California 91605, U.S.A.

Tel: B18-765 7265 Telex: 182694 RPI LSA

Fax: 818-765 3315

Rank Precision Industries Inc. 411 East Jarvis Avenue, Des Plaines, Chicago, lllinois 60018, U.S.A. Tel: 312-297 7720 Telex: 646998 Fax: 312-6990581
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By Douglas A. Hurrell

The broadcast industry 'has long
been searching for a set of standards
for the remote control of broadcast

equipment. Now that digital control

logic and -microprocessors have be-
come commonplace in broadcast
equipment, it is no longer necessary to
contend with relay closures and un-
usual voltage swings to remotely con-
trol a VTR or switcher.

These microprocessors provide each
interface with a certain amount of “in-

telligence” of its own, This use of dis-

tributed intelligence offers a number
of benefits to the broadcaster. Each set
of broadcast hardware has its own idi-
osyncrasies and smart controllers can
receive standard “vanilla” messages:
that will allow-even vintage broadcast
equipment the luxury of remote con-
trol. In addition, this distributed in-
telligence provides a high degree of re-
silience because failures generally are
confined to one piece of equipment.
Manufacturers in increasing num-
bers started using serial RS-422 as an
interface medium for remote control.
Serial ‘communications provided an
easier method of remote control al
generally lower cost with better error
message response characteristics. Al-
though RS-422 was a common: hard-
ware means of communication, every-
one seemed to be talking a different
language (protocol), and sometimes
even at a different rate of speed (baud),
SMPTE created a committee in 1978
to work-toward a remote-control stan-
dard, In 1979, the European Broadcast

Hiirrell is president of Afamar Electronics,
Campbell, CA.

Rem‘ote control with the ESbus

Union (EBU) undertook a similar task.
In 1981, the two groups joined efforts
and have produced a complete archi-
tecture for remote control of TV sys-
tems, known as the ESbus.

The ESbus is an applications-orient-
ed bus that has gained wide accept-
ance within the broadeast community.
It consists of a series of basic function-
al units that form a network. Each
piece of broadecast equipment includes
or is connected to afributary, The trib-
utary can be either a controlling de-
vice, such as a control panel or auto-
mation system, or a controlled device,
such as a VTR or swilcher. Each tribu-
tary has its own distincl address; and is
responsible [or detecting error: mes-
sages and delivering control messages
to and from the controlled equipment.

The ‘bus controller supervises each
tributary on a regular basis to deter-
mine whether any furthercommunica-
tions are necessary. The interface bus
is an RS-422 hardware interconnect
that carries the messages between
tributaries and the bus controller: at
38.4kb/s. A gateway is available to in-
terconnect each: local network to the
interconnection bus 50 that messages
may be transferred among tributaries
on different networks.

" The ESbus

The ESbus was structured according
to the principles established by the In-
ternational Standards Organization
(ISO). Four layers are specified for the
ESbus: :
o Electrical/mechanical: The lowest
layer specifying the electrical and me-
chanical characteristics of the commu-

O

BUS
CONTROLLER

t ig TRIBUTARY
- TRIBUTARY S | CONTROLLING”
I , 1S DEVICE:
CONTROLLED
- DEVICE |-
| TRIBUTARY, | &
i ‘| controLLED L
DEVICE

e e ]

LTI =i o sl

LOCAL HETWORK IN
MULTIPQINT CONFIGURATION

CONTROLLED |
DEVICE |

|
|
1
l
i
i
I
|
|

N‘E‘I’WBIIK N
POINT- TO-P{!IHT WNFIGURATIUN

Typical ESbus interconnection does:nol specify couplers or controlled devices.
On[y the elements outlined in heavy lines are within the scope of the specification.
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nications:channel.
» Supervisory: This layer provides ac-
cess to the communications channel

and guarantees error-free delivery of

messages.
* Systern service: This.layer provides
routing of messages among-tributaries,

identification of the type of equipment

connected to a tributary, -and. the
blocking/deblocking. of leng
messages.

e Virtual -machine: This layer re-
sponds to control messages in a de-
fined manner regardless of the type of
physical equipment connected to the
tributary. An important feature of this
layer in the ESbus is the capability to
execute control messages on .a system
time line,

~Detailed information regarding
these layersis available in the follow-
ing-documents from SMPTE:
o ANSI/SMPTE 207M—Electrical
and Mechanical Specifications
¢ SMPTE RP-113—Supervisory
Protocol
¢ SMPTE RP-139—Tributary Inter-
connect (system service)
®  SMPTE RP-138—Control Message

Architecture {virtual machine)

The -EBU has: approved*and pub-
lished a single specification for all four
layers of the system, EBU Tech. 3245—

-Specification of a Remote Contrel
System for.Broadcasting Equipment.

- Manufacturers have adopted a num-
ber of different technologies to ad-
dress the issues of remote contrel and
automation: The ESbus has received
international acceptance with the in-
clusion of the EBU and Eastern: bloc
countries.

~ Broadcasters must carefully deter-
mine whether the control equipment

(such as-remote panels or automation”

controllers) -answers the overall needs
of their particular applications. The
control bus determines only the way
in:which a command gets from point A
to point B. The decision regarding im-
plementation of"a specific control bus
is secondary to that of control equip-
ment but has far-reaching implications

regarding flexibility and the capability

for future expansien.

As the manufacturing cemmunity
closes ranks around this industry
standard, moere and more broadcasters
are integrating with the ESbus.

R

UPGRADE YOUR
ENG SYSTEM WITH Mil

If you use 2, 34" or any combination,
switch to MII and get high performance
and overall cost reductions.

The MII Broadcast System is designed to enhance your ENG operations.
With product like the AU-400 Camera Recorder that offers a combination of
performance and capabilities never before available on 2"

Like multi-generation capability, playback through the view-finder,
4-channel audio, on-board time code generator/reader with selectable
user bits and over 20 minutes of recording time on a compatible compact
cassette. Even 90 minutes of operation with the MII Field Recorder, Field
Editing and Studio VTR’s. Plus performance of such high quality it can be
used as an alternative to 1" C.

And with MII you have low maintenance and training costs. Tape con-
sumption is dramatically reduced. Units are small and lightweight. Cas-
settes and parts inventory are interchangeable. And MIL equipment is 100
percent compatible, so you can interface MII with your present system.

What's more, product is available now.

Find out how you can improve your production quality and cut your overall

costs with the Panasonic MII -
AT Panasonic

Broadcast System.
Broadcast Systems

For more information call
(201) 348-7671.
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Planning for
engineering
automation

By Joseph P. Geerling

An electronic assistant may be the key to operating
an engineering department efficiently.

Few industries have affected the design of broadcast equipment more than the semiconductor in-
dustry. Integrated circuits have revolutionized broadcast hardware, making it smaller, lighter
and more reliable.

Most engineers probably would like to
have an assistant. Convincing the station
manager to hire one, however, is a com-
pletely different matter. After all, don't
assistants cost a lot of money, occasional-
ly call in sick, want vacations and even
question your decisions? Believe it or
not, an assistant may be available who
has none of these shortcomings.

Bringing this new assistant to your sta-
tion would be quite inexpensive, com-
pared with what it would cost to keep
most full-time personnel on the payroll.
This assistant will not catch a cold, ask
for time off or criticize your judgment.
In fact, this assistant is almost guaranteed
to follow your commands right down to
the letter.

High-tech help

By now you probably have realized
that the assistant we're talking about is
not another human being. Rather, many
engineering functions can be met by a
computer and appropriate software.

Today’s engineer is faced with increas-
ing time demands. The station manager
wants a budget report. The program di-
rector wants to know whether it’s possi-
ble to carry a live remote from a city 35
miles away. Finally, you have your own
set of needs that might include corre-
spondence, documentation on projects
or even preparing graphs and charts.

Computers may be helpful for many of
these everyday tasks. Computers can be-
come a powerful typewriter, providing

Geerling is chief engineer at KWMU-FM, St. Louis.
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printouts of reports, memos, graphs and
mailing labels. They can calculate with
lightning speed. When coupled with a
spreadsheet program, computers can
heip examine any number of variables
within a project. A database program
provides storage and quick retrieval of
information. Want the database sorted
by fields? Need a special report consist-
ing of only part of the database informa-
tion? With today’s programs, these tasks
are easy to accomplish.

Integrated programs

Computer application software is avail-
able in two general formats: stand-alone
and integrated. A stand-alone program is
designed to function by itself. It performs
a task without trading information with
other programs. In fact, it may not be
able to easily exchange data with other
programs.

Although many stand-alone programs
may be feature-laden and low in cost, the
inability to work in tandem with other
programs can be a disadvantage. For in-
stance, suppose you have developed a
database of names and addresses and
want to develop a form letter. If the data-
base lacks a sophisticated word proces-
sor or cannot easily exchange the infor-
mation with one, you may have to manu-
ally enter the data into the letters.

An integrated program offers several
functions: word processing, spreadsheets,
graphics and telecommunications to-
gether in the form of subprograms.

The difference between using an inte-
grated program and using separate pro-
grams for each function lies in the ease
with which data can be shared by the
various subprograms. For example, with
an integrated program, you can easily
create a budget and play “what if" games
to examine different possibilities. Por-
tions of the information can then' be
graphed and included in a report. The
entire document can be transmitted later
to almost anywhere via the telephone.
To accomplish the same task with stand-
alone programs typically requires copy-
ing the information to each subprogram.
Integrated programs eliminate this need.

Choosing a program

There are five basic subprograms engi-
neers should look for in an integrated
software package. Each program plays a
vital role. The spreadsheet or worksheet
performs calculations and “what ifs.”
The graphics program translates the data
into charts or graphs. The word proc-
essor creates letters and reports, which
can include the charts or graphs. The
database can sort and store huge
amounts of information for mailings,
diagnostics or reports. The communica-
tions program facilitates the transfer of
information to other computer systems.

STANDARDIZE YOUR
EFP SYSTEM WITH mMil

If you use 2] 1" or any combination,
switch to Ml and get high performance
and overall cost reductions.

The MII Broadcast System was designed to enhance your EFP opera-
tions. With productlike the AU-500 Field Recorder that offers a combination
of performance and capabilities never before available on 72",

Like over 90 minutes of recording time even in the field, multi-generation
capability, field color playback, 4-channel audio, on-board time code gener-
ator/reader with selectable user bits and TBC connection. The Field Re-
corder also accepts compact cassettes from the MO Camera Recorder.
Plus MII's performance is of such high quality it can be used as an alternative
fo1"C.

And with MII you have low maintenance and training costs. Tape con-
sumptionis dramatically reduced. Units are small and lightweight. Cassettes
and parts inventory are interchangeable. And MI equipment is 100 percent
compatible, so you can interface MII with your present system.

What's more, product is available now.

Find out how you can improve your production quality and cut your overall

costs with the Panasonic MII -
INNII Panasonic

Broadcast System.
Broadcast Systems

For more information call
(201) 348-7671.
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CASP will
Charge & Analyze

Gt

and Faster

New software in Christie
Electric Corpls CASP make it
instantly compatible with ANY
battery. CASP is now the only
truly universal charger/analyzer/
sequencer/power supply.

One software program will ac-
commodate ANY battery. You
will never need software up-
dates or custom software to be
able to service ¢ny manufac-
turers’ product.

CASP will charge & analyze
ANY battery in Record Time.

ANY MANUFACTURER Faster
¢ Anton/Bauer
¢ Alexander
¢ Christie
® Frezzolini
* Pag
e Panasonic
* PEP
¢ Perrott
® Sanyo
* Sony
and ALL others

Gt

and Faster

CHRISTIE

ELECTRIC CORPF.
20665 Manhattan PL.
Torrance, CA 90501 USA
213-320-0808 800-421-2955
TWX 910-349-6260

Engineering Formulas and Conversions Worksheet
Convert Power to dBk [ Powerin | dBk
Enter Power in| 100,000 | 20
‘Enter dBk| 3,981 b .
Wavelength Frequency (MHz), - Feel Meters
971! 10.13 3.09
Free Space Attenuation Freguency (GHz) :Distance (mi)i Atten (dB) iDist (km)
i 09515, 8 11423 5.0,
Coax Cable Attenuation | Tx Length = 215! Rev Length = 60!
' , ‘Tx Atten | Rcv Atten Total  iEfficiency
AT 950 MHz,  LDF4-50 1/2° 5.59 - 156! 715 19.28
LDF5-50 7/8" 3.23 10.90 4,12 38.68
LDF7-50 1- 5/8" 1.94 054 248 56 56
Tx Length = 465i Rev Length = 0
? i Tx Atlen | Rcv Atten | Total = Efficiency
AT 100 MHzl HJ7-50 1-5/8° 1.05! 000 1.05| 78.59
HJ8-50 3" 0.70: 0.00: 0.70! 85.16)
, HJ11-50 47 051 0.00 051 88.89
STL Path Evaluation ‘ EReL ‘ i TR
Tx Power Out (watts)! 10.00 |
Tx Antenna Gain (dBi)l 22.00:6 fool. grid ]
Receive Antenna Gain (dBi)! - 13.50existing 'g ]
TOTAL Gain| 75.50. i
Tx cable loss! 3237/Binch |
Recy cable loss, 1 .56;existing ?
Connector Loss| 0.50!
Path Loss| 114,23 f
o Other Losses 0.00; @
Grazing Factor 1.75| i '%
TOTAL Losses 12126
dB 1 v
| Effective Received Signall -45.76) 11514 ;
Min Sig for 60dB S/N; 74.95| 40.0: | g
Fade Margin, 29.18 '
dBtouv 71.47) 597 5
WV to dB { 83.47, 15 :
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Figure 1. A spreadsheet, such as the one shown here, can contain complex formulas and data.
This one allows an STL path analysis to be performed in a couple of minutes.

Account:Description January .o February March

: Budgeted Actual -Budgeted - Actual - Budgeted Actual -
-1212iTube Expense 0.00 0.00 1750.00 1732.00 0.00 0.00
1213iTransmir Bldg Maint 75.00 68.00 75.00 68.00 75.00 68.00
1214:Equip Parts and Supplies 50.00 161.00 50.00 27.00 50.00: - -72.00
1215!Tape Expense 120.00 55.00 120.00 240.00 120.00 110.00
1218:Publications 28.00 28.00 28.00 28.00 -28.00 28.00
1220:Computer Expense 17.00 0.00 17.00 18.00 17.00 0.00
- 1223iTower Expense 0.00 -0.00 0.00 ..0.00 325.00 275.00
. 1224 Paging 19.00 19.00 19.00 19.00 16,00 19:00
- 1:229:Misc 50.00 65.00 50.00 32:00 50.00 78:00
| 1:235iTravel & Entertainment 0.00 18.00 0.00 0.00 0.00:. 27.00
1236iConventions & Seminars 0.00 0.00 0.00; 0.00;  600.00. 575.00
© 1237 VanExpense 256.00 262.00 256.00 227.00 256.00 232.00

TOTALS $615.00 $676.00 $2,365.00 :$2,391.00 {$1.540.00 i$1.484.00
Deviation 51.00. Deviation 26.00 Deviationi = .(56.00)

Figure 2. Budgets and financial reports are natural applications for spreadsheets.

When selecting an integrated software
package, the most important thing to
keep in mind is the program’s capability
to perform your specific tasks. Your local
computer dealer can suggest appropriate
programs, and should be able to arrange

WWW._americanradiohistorv.com

for a hands-on software demonstration.
Perform a few simple tests. Try typing

a short letter that will be merged with a
mailing list. Then, using a database pro-
gram containing multiple names and ad-
dresses, see how complex it is to create
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TRANSMITTER BUILDING
MAINTENANCE

EQUIPMENT PARTS
AN

D SURPLIES

TRAVEL AND
ENTERTAINMENT PAGING EXPENSE

MISCELLANEOUS PUBLICATIONS

Figure 3. This pie chart pictorially depicts the
data contained in the spreadsheet shown in
Figure 2.

customized form letters. Try entering
numbers and calculations into the
spreadsheet. Note how the spreadsheet
recalculates the totals when one of the
variables is changed. Finally, print out a
copy of the spreadsheet, just to see how
it looks.

Keep in mind that your computer sys-
tem is a tool and must be viewed as a
complete package. Just as a socket set is
useless without its ratchet, an integrated
program must have all the tools to do its
job. An extra disk drive, a letter-quality
printer with extra-wide paper capability
and a modem may be required to take
full advantage of the program’s
capabilities.

Purchasing an integrated program in-
stead of separate stand-alone programs
may save money and increase efficiency
because of the ease of transferring data
between the functions. Although inte-
grated packages often require more
memory and disk space than individual
programs, the benefits usually outweigh
these disadvantages.

The program’s capabilities, not the
brand of computer or software, are the
critical considerations in choosing a sys-
tem. Some programs can exchange data-
base, spreadsheet and text information
among different types of computers. This
means that if your station already has a
computer system, you may be able to
share that information.

Applications

Figure 1 shows a section of a spread-
sheet used to evaluate an STL path. For-
mulas and figures are entered into each
cell, and cells in the spreadsheet can be
interrelated. Because the value of one
cell can be dependent upon the values of
other cells, many possibilities can be ex-
amined. For instance, what happens if
you use a larger antenna and smaller
coax? If you change the desired cell val-
ues (in Figure 1) for antenna gain and
coax loss, within a second or two the pro-
gram will recalculate the results based
upon these new parameters.

Loan amortizations, budgets, load cal-

SUBSTITUTE YOUR
STUDIO VTR'S WITH Ml

If you use 1", switch to MII
and get high performance and
overall cost reductions.

The MII Broadcast System was designed to enhance your studio produc-
tion. With product like the MII AU-650 Studio VTR that offers a combination of
performance and capabilities never before available on 2",

Like over 90 minutes of recording time, multi-generation capability, on-
board TBC and time code generatori/reader with selectable user bits, edit-
ing functions, variable speed playback including slow and still, Dolby~C
noise reduction, and 4-channel audio. The Studio VTR also accepts com-
pact cassettes from the MII Camera Recorder. Plus MIT's performance is of
such high quality it can be used as an alternative to 1" C.

And with MII you have low maintenance and training costs. Tape con-
sumption is dramatically reduced. Units are small and lightweight. Cassettes
and parts inventory are interchangeable. And MII equipment is 100 percent
compatible, so you can interface MII with your present system.

What's more, product is available now.

Find out how you can improve your production quality and cut your overall
costs with the Panasonic MII
(201) 348-7671. Mm
*Dolby is a trademark of Dolby Laboratories, Inc.

Broadcast System.
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F uture remote- FEM;Rgrformance @E‘Sheet == : FM T
COl,’ltl’-O.l- -s.ystems Test Date:iDec 8, 1985 :

All response ¢ data indB -
iAll dastorhon data in percem

Ifs just starting to happen. -Micro-
processor-based remote-Control sys-
tems are beginning to demonstrate
their potential i the broadcast indus-
try. ‘Although today’s remote-control
systems may seem feature-limited,
they already have come a long way to-

" ward:providing expanded. features in
controlling broadcast sites.

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

A wish list
Here is a list of additional features
Broadcast: reriiote-control manufactur-
ers might consider: -
o [t is unlikely that any single marnu-
facturer could develop a comprehen-
sive: system :that could neot be en-
_ hanced by the addition of other ven-
dors’ accessories. Therefore, future re-
motescontrol  systems must  be com-
plete systems. That is, these systems.
should:possess all the components nec-
. essdry 1o run a‘remote site, yet be ex- ¥ B
pandable with accessories and: soft- e . R e T AT 41 50
ware developed by independent ven- , ¥ ok o el S L H

dors and engineers. LT 1.70
s Future remote-control systems
should be able to communicate with a
separate PC or ‘dumb termiinal using
simple ASCII codes. Special terminals
should not be required-to send-and re-
ceive data or to accéss subprograiis.
¢ The remote centrol's: communica-
tions interface should allowthe station: -
to use an auto-answer modem for per-
iods when the -normal control link is
lost orwhen the system will beichecked
from other remote locations (such as
an-engineer’s home).
® Future systems also should in¢liude
security codes permitting only author-
ized access.
¢ Tone control andvoice synthesis re-
spolise are two areas that couild be de- Distortion At 100% Mod
veloped and improved upon by inde-
pendent vendors. ,
¢ Tomorrow’s control systerm must:be
able to take constant snapshots of all
conditions and securely store the data
in case ‘of a failure. These readings
should, be stored ‘in- a non-volatile
memory and be available. for printout
or transmission via modem. 1
* Status and analog channels should
be:expandable to fit the needs of many 0 | I } 5
stationis. Such-flexibility could help re-
" duce the concern a station might have 50
about future growth.

Microprocessor technology is now
capable of handling muitiple monitor- .
ing and decision-making tasks. When Figure 5. This graph was developed using the values from the spreadsheet in Figure 4. Such a
broadcast: remotescontrol systerns: be- chart has a great deal of visual impact.
gin taking full advantage of this tech-
nology, :they finally will address the
engineer’s goals of reliable operation,
positive coritrol and comprehensive . . ) _ o
reporting. culations, distance between two coordi- discover new applications.

nates and other routine engineering cal- Figure 2 shows how monthly budgeted
culations can be included on one spread- and actual expenses might be displayed
sheet if desired. As you use the spread- on a worksheet. The pie graph in Figure
sheet (often called a worksheet), you will 3 is based on the data in Figure 2. Graphs

T T e R T P R T T TP Ty FUNEE LRI WA TR R e T e L L LT TR P e R e R Ty

Figure 4. Proofof-performance data entered into a spreadsheet can be used for written docu-
mentation or charts.

Dec 8, 1986

3 f Lch  i®] ren

Percent

T |
100 400 1000 5000 10000 15000

Frequency
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A Foley Stage
Foley-style sound effect creation and editing in real time to picture, with
thousands of effects on-line and instantly available,

An ADR Studio

Automatic Dialogue Replacement and editing with advanced mouse-
controlled software.

A Multi-Track Recording Studio
Score to picture with a 200-track digital recorder and the most complete
library of musical instruments available anywhere.

A Film-Style Mixing Studio
Up to 200 tracks of music, effects and dialogue can be independently
locked to picture and controlled at a single terminal.

Circle {GD)n Reply Card
New England Digital White River Jt, VT, 802295-5800 NY 2129774510 LA 2136514016 Authorized Distributors - Nashville 6153274343 London 202-4366 Tokyo 341-4660 Toronto 416:868-0528

wanny amaricanradinohictiarny com
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Dear Tom,

Below is the distortion graph from last year with the audio chain adjusted for
normal operation, Their were no switches in bypass or proof. The distortion
measurements were made with the KLTH test equipment consisting of the
AT-51 test set and the model 691 monitor.

Distortion At 100% Mod
Dec 8, 1985

LCh E R Ch

5
4
3
2

Percent

1

P 2
RS

0
50 100 400 1000 5000 10

Frequency

If you wish I could sénd you the results of the upcoming tests over the modem
so you can review them before I leave on my vacaticn. T'll be out of town for
five days. Randy and Marc will stand by for me.

You will also find the datasheets and serial number information on all the
KLTH equipment enclosed.

Looking forward to your next visit.

Sincerely,

Joseph P. Geerling

[ISRAINOT
ORI PRI 35 AMETM O

| IIIﬁIHIIIJIIIIIFIMIJI
g AT

Figure 6. Merging text and graphics can
create professional-looRing correspondence.

are especially useful when they highlight
good performance.

Another example is the spreadsheet
data in Figure 4. In this case, the proof-
of-performance results were entered into
the spreadsheet. The graph shown in Fig-
ure 5, based on the spreadsheet data,
was developed within a few minutes.
Once you've produced a graph such as
this, you can drop it into a letter or
memo, as shown in Figure 6. [n another
three to five minutes you also could send
a copy to your boss.

Perhaps you would like to send this
memo to potential clients or fellow en-
gineers. Using a program’s sort feature,
you can be as selective as you wish. As-
suming the information is contained in
the database, the letter could be sent to
all managers and CEs at FM radio sta-
tions in the states of Missouri, lllinois and
Kansas that don’t have computers and
have been in business since 1980. The
program’s sort feature will select only
those records meeting the desired crite-
ria. The program can then merge the let-
ter with the selected database records,
and personalized letters will begin print-

Continued on page 86

2. Programming

1. BSM Broadcast Systerns solves
Your expansion planning problems
for video and audio signal
routing with MINI MODULA,
N matrix sizes from 8 x 8 t©

24 x 32, and MODULA, for
matrices as large as 256 x 256.

Both products use the same
gircult cards to preserve your
initial Investment in an expand-
able system.

MODULA

Broadcast Engineering April 1987
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. 2. Both MODULA and MIN!
PROBLEMS' MODULA solve your custom
I Expandability programming needs because the

systerns are software driven.
3. Cost You re-program to the matrix
withcut sending equipment
back to the manufacturer.

H. — =—‘::') ._I.‘.=L- 3

Clrclé (85) on l-i-epl.yybard

3. You can see that BSM systermn
costs are highly competitive—user
programming, no hybrids, virtually
maintenance free. MODULA
and MINI MODULA expand-
ability enhances your initial
investment through growth
phases of your development.

BSM also offers a complete line
of distribution amplifiers and
smaller video or audio switchers
to complete your system.

Phone BSM today and discuss
the SOLUTIONS for your signal
handling requirements. Our
engineers and managers want
to work with you from the
start.

SOLUTIONS:

~ | (509) 8380110

" P.O. Box 19007
Spokarie, WA 99219
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elax! We didn't

meddle with a great

format. But now that
Ampex is delivering Beta-
cam,™ you get a lot of things
that make this great format
even better, and your job a lot
gasier.

Our field service people
will solve your problems fast
wherever you are in the
world. Reach us in the U.S.

via our technical support
hotline.

Our spare parts opera-
tion makes sure you get the
right parts for your needs,
and will advise you of any
upgrades available.

Besides parts and fast
service, Ampex offers
pre-packaged repair Kits.
These simplify maintenance,
insure peak performance,

and reduce down-time. You
can get kits and parts from
14 regional warehouses
designed as a worldwide net-
work, close to you wherever
you are.

And if you need help in
the training department,
classes are taught by ex-
perienced Ampex instructors
at reasonable rates,

It also is comforting to

Ampex gives yo
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know that when one of those
real tough problems that crop
up now and then comes
along, you can reach right
into the heart of Ampex and
talk to our product
specialists and product
managers.

So look into our line of
CCD and tube-type cam-
corders, portable recorders/
players, and studio editing

VTRs. Because now you've
got the best of both worlds—
a reliable format that makes
quality pictures, and a sup-
plier who has a reputation for
customer service and prod-
uct support second-to-none.
And while you're looking,
you’ll want to check on our
complete line of NEWS-ori-
ented products, like graphics
systems, editors, ADQO opti-

cal effects, “C” format
recorders, and a full line of
production switchers.

Atlanta (404) 491-7112 Chicago (312] 593-6000
Dallas {214) 960-1162 Los Angeles (818) 365-8627
New Jersey (201] 825-9600
{In New York {212) 947-8633)

San Francisco (415) 3672202
Washington, DC. (301} 530-8800
Canada (416} 821-8840

AMPEX

© Ampex Corporation 1986

Betacam is a registered trademark of Sony

Corporation
Circle (63) on Reply Card
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Figure 7. Many remote-control systems allow access via modems. With the appropriate soft-
ware, an engineer can monitor a transmitter from almost any location.

Continued from page 82
ing in a few seconds.

Perhaps the most interesting use of the
computer involves the communications
software and a modem. Some new re-
mote-control systems have interfaces
that can be coupled to an auto-answering

munications program and a modem, te-
lemetry and control data can be ex-
changed from almost any location. This
technology makes it possible to use the
microcomputer to access and adjust con-
trols at a transmitter site from your
home, office or even your convention

SITE O 1-KLTH-FN TI-NOA-26 SUH 185500 At KLTH-FM in St. Louis, such a re-
oS THTS o | i FELA | : AL , mote-control system is currently in use.
-=5 S-~1 e AY S mmmm—— ] [ C e . . . .

FILON 1 0 FIL OFF + & & FIL oN T | +82.23 KU PLT UOLT | Figure 7 is a printed view of the comput-
BT ON 1 0 PLT OFF | B § FLT OB TX1 +#3. 58 A PL AMPS i er screen, using an off-the-shelf integrat-
FRILT A § SPARE ¥ ¥ cPrRE +A1R1 & FUD FHR ed software package. The computer, lo-
ExTOL 1 ¥ FUR DOMH 1 % § PUR UP TX) +@ B33 Ki REFL FHR 1 ; lah call o
RUTO oN 3 L0 PUR TXZ £ 3 HI FUR Tiz @3 91 KU PLT WOLT 2 cated in Osk Or.na:l, ed the transmit
AT HOLD B PLT CFF 2 % § PLT i Tz -GEzz. A FLT AMPS 2 ter site in St. Louis. The connection proc-
MORM AC O SFAFE B ¥ oeAre -6E21. B FNDFUR 2 ess took less than three minutes. The on-
RAMT » Tid g; FUR DO 2 § & PUR P Tz -5.621 KW REFL FUR 2 ly expenses involved (excluding the re-
FERUT FIL OFF = % % FiL on T2 -GE6 & A TOWER LTS . el
PR VSR & AUCEU EXC § ¥ B RUDID #4235 U STL UOLTS quired hardware) were the standard dial
PR OPLT L # Exce BU Tx ¥ & 8U EXCITER +A6E 4 F 1IN TEMP up phone charges.
PR SCRH OL § SPARE B ¥ AUTO oOMT +H14d . F EXAUST 1 Computers are not the answer to every
AFC 0L fﬁ SPRRE § g SPARE +3334. F OUT TEMP engineering function or problem. They
STRTUE 14 § SPRRE ¥ & RUTO AODU +@119. U PHASE A . .
ENER AC & RUTO HOLD § & SPARE +O1ZE. 1 FHASE B can, however, provide valuable assis-
ANT > Txz & RUTD RST © ¥ ¥ AUTO RESET 43118, U PHASE © tance to almost any technical depart-
+25. 77 KW TRQ TXA ment. One note of warning is in order.
HHT OUERRIDE. OFF F/< QUERRIDE . +192 .4 KL ERF EST | Learning to use any new tool takes time_
FARTITIONS .. F/3 RELAY. +88 17 KM TRD T2 . ; .
DATA BASE.. . . 1 TIME FHD. ... +608 .6 Kl ERF EST 2 Don’t make the mistake of promising to
FHC CTRL. . . UFR STH automate the station or develop a data-

base of thousands of names or even re-
duce costs in the first few weeks of oper-
ation. Computers and software are com-
plex, sometimes feisty creatures. Give
yourself time to become acclimated thor-
oughly and aveid making pie-in-the-sky
commitments.

Today, broadcast engineers are called
upon to be more creative, financially on
top of things, organized and efficient.
Hiring a computer as an assistant can
make a lot of sense, not only for you but

modem. Through the use of a telecom- hotel room.

also for your company.

vour transmitter — and
operate with increased

Have you ever wondered if your night operator will
remember . . . to switch patterns at sunrise? . .. to
periodically check critical levels? . . . the correct
transmitter restart sequence? You'll never have to worry if
Potomac Instruments’ RC16 + is on the job. Because it’l]
do all these tasks for you. Plus a lot more. Automatically.

With its microprocessor based control logic, the basic
RC16+ provides 16 telemetry channels with automatic
out-of-tolerance alarms and remote raise/lower controls;

86 Broadcast Engineering April 1987

With our Automatic Remote Control System

vour personnel — will
efficiency

plus 16 status channels. The automatic functions — pat-
tern shift, transmitter restart, power control — are pre-
programmed in accordance with station license re-
quirements and controlled with an accurate master clock.

The RC16 + is also expandable. In 16 channel incre-
ments, up to a total of 64 channels. With the remote video
display option your chief engineer can get a detailed
readout of all measured parameters. It’s updated every 30
seconds and connects to any standard telephone. The op-
tional plug-in automatic logger provides a permanent
record of all transmitter activity. Log intervals, sequence,
and alarm flags are user-selectable.

And, best of all, the RC16 + is cost effective. No other
unit on the market offers these features and capabilities at
this low price.

BasicSystem . .................... $4,995.00
Additional 16 Channels . ........... 1,865.00
Plug-In Automatic Logger.......... 2,499.00
Remote Video Display Unit.........

gmmc lVSTHUME/VTS

932 PHILADELPHIA AVE. SILVER SPRING, MD 20910
(301) 589-2662
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What’s the radio industry’s
e best kept secret?
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Pure, raw power. We all need it and
use it every day. But more than any
other external factor, the quality of pow-
er provided by the local utility deter-
mines how well a piece of electronic
equipment will operate. Disturbances in
the power line, no matter how brief, can
cause improper operation, permanent
circuit damage, excessive heating, data
loss and shortened component life.
Unconditioned power from the local
utility may run 5% or more above or be-
low the stated levels of 120Vac and
240Vac. In addition to voltage variations,
a given power line may suffer from a
number of other disturbances. The seven
deadly sins of ac power are electrical
noise, spikes, voltage surges, voltage
sags, glitches, outages and frequency de-
viations. To combat these problems, you
must understand the cause of each type
of disturbance and its effect on electronic
equipment (see Table 1, page 97).

Disturbances
Electrical noise generally manifests it-

Hill is a technical service representative for (nterna-
tional Tapetronics/3M, Bloomington, IL.

Computer

power

protection

By Mark Hill

Don’t let your computer-driven broadcast equipment
suffer damage from power-line disturbances.

self as hash or a series of spikes on the
power line. Noise is usually much lower
in amplitude than the single spike.

Electrical noise generally can be broken
down into two types: RFI (radio fre-
quency interference) and EMP (electro-
magnetic pulse). Any device that gener-
ates an arc or spark can radiate RFI
ENER64. This interface often originates
in motors and motor-control devices,
switches, relays, static and atmospheric
discharges and even automotive ignition
systems. Broadcast transmitters also are
possible culprits. Electrical noise is not as
destructive as a sudden high-voltage
spike, but it can cause poor performance,
accelerated component deterioration
and altered data in computer circuits.

Voltage spikes, or transients, are sud-
den, short-term increases in line voltage,
typically lasting 100ns or less. They may
reach an amplitude of thousands of volts,
with frequencies in the kilohertz or meg-
ahertz range.

Spikes or transients may be generated
from many sources, but usually result
from some type of inductive “kick.”
Switching heavy loads onto or off of the
power line can cause large transients.

Even an electric typewriter, for example,
when switched on and off can induce a
1,000Vac spike onto the power line.
Power utilities often generate spikes
when switching from one feeder line to
another. Severe spikes can cause perma-
nent component damage, erratic opera-
tion and lost or altered data in computers
and security systems.

Voltage surges are increases in line
voltage above the normal level for more
than one-half cycle. Surges may last sev-
eral cycles, seconds or minutes. They
can be caused by removing a heavy load
from a power line or switching feeder
lines at the power utility station. Al
though a surge typically will not reach
the magnitude of the single spike, surges
can cause erratic operation, overheating,
reduced component life and damage to
input circuitry.

Sags usually are caused by switching
heavy loads, either at the power utility
station or within your own facility.
Lightning also may cause short-term
sags. The low voltage often causes power
supplies within equipment to fall out of
regulation, which in turn causes noise,
improper operation or complete shut-

The increased dependence on integrated circuits in broadcast hardware demands careful attention to suppression of transient disturbances on the
ac power lines into a facility. Transient overvoltages represent the greatest single threat to proper operation of ICs and other sensitive components.

Broadcast Engineering April 1987
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You said,

‘I NEED AVIDEO

TRANSMISSION SYSTEM
THAT MEETS RS-250B
SHORT HAUL SPECS, WITH
BETTER LINEARITY,
SUPERIOR PICTURE

AND LARGER LINK

BUDGET...

and we said,

There are some things that just don't
belong on live TV. Static in the picture from
EMI or RFI contamination. Fuzzy electronic
glitches. Or maybe you're having trouble tele-
porting the signal to other locations and you
can't tell why.

If you want to eliminate problems like
these, we have a suggestion. Get rid of that
outdated coaxial or microwave equipment.
And then get PlessCor’s fiber optic analog
video transmission system. -

Its got everything you need for on-location
broadcasts, with performance and features

that come across loud and clear. Features
like a user friendly front panel that give
you total control over cable equalization and
system gain adjustments. Front panel clamps
for easy formatted or unformatted selection.
Add to that 75 ohm and 124 ohm simul-
taneous outputs and it’s easy to see why
this is the video transmission system that
really puts out.

Additional performance is avaifable when
you specify our optional upgrade cards in-
cluding 4 simultaneous outputs, 2 high fidel-
ity audio channels, and redundant AC or DC

MADE IN THE USA.

e —————————————————————— ________’!ﬂn

PCO, Inc. Formerly PlessCor Optronics Inc., 20200 Sunburst Street, Chatsworth, CA 91311-6289
Tel: (818) 700-1233 Tlx: 650 239 8651 Fax: (818) 700-9047

Circle (74) on Reply Card
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power supply. justto name a few. Available
with both multimode and single mode light
emitting diode and/or laser sources; repeater-

less link distances up to 60 kilometers -may |

be supparted in current cable piants.

PlessCor’s AVT-13-10. Because in a
business where your image is. everything:
to us, we make the choice crystal clear.
And you'll see the difference as soon as
you hear the words, “You're On!”

For more information on this and our
other analog video system products contact
us at 818/700-0841.
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down. Excessive heat probably is the
most severe result of low-line voltage, in
addition to lost or altered data.

Voltage sags, or brownouts, are de-
fined as drops in voltage below the nor-
mal level for one-haif cycle or more. In
extreme cases, sag can last for several
hours and cause permanent damage to
electronic equipment.

The infamous glitch is actually a power
outage or near-outage lasting less than
one cycle. Glitches often occur when the
power utility switches feeder lines. The
glitch also may be accompanied by a

voltage spike generated at the comple-
tion of the switchover. Glitches often re-
sult in data loss, injected errors in com-
puter and security systems and possible
head crashes on disk drives.

Although uncommon, a power outage,
or blackout, can be the ultimate distur-
bance, resulting in an unplanned equip-
ment shutdown. Many stations have
emergency generators, but they take
time to kick on, causing other problems.

Frequency drifts are uncommon on
U.S. power lines, but are inherent to mo-
tor-driven generators. Line-frequency

Blackout Problems
Disappear.

We Guarantee It.

ur Uninterruptible Power

Systems make power
outage problems disappear.
Featuring on-line operation,
Series 81000 and 82000
UPS provide stable, noise-
free AC power regardless of
the condition of the com-
mercial power line. They
regulate line voltage to
within 5% of nominal and
provide up to 5 hours of
reliable backup power. Models
are available in power ratings
from 500 VA to 15 kVA.

TOPAZ

A Subsidiary of Square D Company

Our Product Performance
Guarantee states that if a
Topaz Uninterruptible Power
System doesn’t eliminate
blackout problems to your
satisfaction, we’ll refund the
purchase price in full!

For more information about
the most effective UPS avail-
able, call (619)279-0831 or
call your local Square D
distributor. And give your

I sensitive equipment
guaranteed protection.
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variations can cause improper operation,
speed variations in motors, data altera-
tion or disk drive shutdown.

You may be familiar with the effects of
these disturbances in severe cases, but
you may not be aware of the damage
that can be done to equipment when it is
exposed repeatedly to seemingly minor
disturbances. Capacitors subjected to
spikes can break down and short. Resis-
tors can heat up from power sags and
electrical noise, changing value over
time. Semiconductors and ICs, although
appearing to function normally, can de-
teriorate in performance and eventually
fail completely. Clocked-logic systems
sometimes become confused by glitches,
spikes and electrical noise. In general,
dirty power lines are detrimental to the
operation of all electrical equipment.

Monitor the lines

What can you do? Before running out
to buy power-line protection, first deter-
mine your requirements. What types of
disturbances are occurring at your facik-
ty? How frequently do they occur? lIs
your area prone to frequent outages,
electrical storms or ice storms? A chart of
the relative frequency of common power-
line problems is shown in Figure 1.

You might contact your local utility
company to inquire whether it will rent
or loan you a chart recorder, which can
be connected to the power line for a few
days. A local computer service company
also might have a power monitor for
rent. This type of monitor provides a
graphic indication of the types of distur-
bances present on that line.

Also consider what areas to protect,
and the resultant cost of a power outage
in those areas. A disturbance in the on-
air studio may be catastrophic, while a
shutdown of the traffic or sales depart-
ment computer may just be inconven-
ient. Once you have identified the areas
requiring protection, calculate the load
requirements of each area. Consider
more than just the present requirements.
Try to project what the station’s needs
will be one or two years from now.

ldentify the noise source
Now that you have identified the types
of disturbances and the areas needing
protection, examine the situation care-
fully. There are several things to look for
to help reduce the disturbances:
¢ Grounding: Proper grounding is essen-
tial. Many power-line disturbances can
be reduced or eliminated by proper
grounding. It is important to note that
what may be an adequate ground for
protection against electrical shock may
not eliminate electrical disturbances.
Voltage spikes and RFI can be capacitive-
ly coupled into equipment and improper-
ly shielded audio or control lines.
Care should be taken to ensure proper
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SURGE PROTECTORS

- Widest Range of Protectors Avail

Data Line Protection

MCG provides a sophisticated blend of high speed
(less than 5ns) and brute force protection for the
sensitive equipment on your data lines. Guards
computers and terminals, video cameras and cable,
video wideband equipment, modems, and more,
against induced transient voltage surges. Available
in multiple configurations, they are designed to be
used with coaxial cable, single or twisted pairs, RS-
232, -422 and -423, 20 ma loops, etc.

McG is your one complete source for cost-effective
protection againstvoltage surges and transients.
SEND COUPON FOR FREE CATALOG.

Specialists in Circuit Protectors,
Transients, Lightning & Surges.

ELECTRONICS INC. | 12 Burt Drive, Deer Park, NY 11729
Nationwide (800) 851-1508

In N.Y.: 516-586-5125 Telex: 645518

AC Power Line Protection

MCG Surge-Master™ protectors are heavy-duty, bi-
polar clamping devices that limit AC overvoltage
spikes to safe levels. Available as service panel
protectors, plug-in devices and power strips, they
guard everything from individual pieces of
equipment to complete buildings. A variety of
maodels handle the full range of AC voltage and
current levels.

I
I
I
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I
I
I
I
I
I
|
I
I
I
I
|
|
|
|
I
_I

MCG Electronics Inc.
12 Burt Drive, Deer Park, NY 11729

O | have an immediate need, please contact me,
O Yes, send me your free full-line catalog on:
O AC Power Line Protection [ Data Line Protection

Name Title

Company
Address
City/State/Zip
Telephone
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STANYRON

for « VIDEQ PRODUCTION
* POST-PRODYCTION
« EDITING » ENG + EFP

‘GABINET CONSOLES
DESK CONSOLES

VIR /VCR RACKS
DUBBING RACKS

STANTRON
VIDED CENTER

Designed for

YOUR VIDED EQUIPMENT
has modular ““add-on”
features that allow
maximum flexibility
and versatility

in designing console
arrangements for
professional, industrial,
communication

and educational

VIDED CENTERS.

Write or call for FREE
VIDEDC CENTER CATALCG
#200

mailing address: P.0. Bof#i58VC ” .

No. Hollywood, CA 918 ! S.A.
or call Toll Free: 1-8008 0019 STANTHON
No. Calif. Toll Free: 1-800-888i0020
$o. Calif. please call 1-2138 ! Unit of Zern Corporation
8900-6918 Beck Ave.
No. Hollywood, CA 91605

Circle (110) for IMMEDIATE REQUIREMENT.
Circle {111) for LITERATURE ONLY.
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Figare 1. The pie chart depicts the average
percentages of outages by category, measured
in multiple locations over a 2-year period.

grounding of equipment and all connect-
ing audio and control lines, Contact the
company'’s factory technical service rep-
resentative for assistance on proper
equipment grounding.

¢ Line load: Is the area requiring protec-
tion on a dedicated line? If not, what
other equipment is on that line? Moving
heavy inductive loads to different circuits
may be necessary. Dedicated lines can
be installed to protect an area, but this
may provide protection only from inter-
nally generated disturbances.

¢ [solation: Some pieces of equipment
are, by nature, electrically noisy. Some
use power in surges. [solating this equip-
ment with transformers may result in a
significant improvement. Another alter-
native might be to isolate the offending
equipment to one phase of the 3-phase
supply, while running sensitive equip-
ment from the opposing phases.

¢ Peak demand: If power disturbances
seem to occur at the same time every
day, try to identify the source of the dis-
turbance. Usually a little detective work
will lead you to the cause.

Install protection equipment

Once you identify the source, you can
be relatively confident about the steps to
take toward solving the problem. A wide
range of power protection systems and
devices is available. Most of them fall in-
to one of five categories:
* Surge suppressors, or spike clippers,
shunt voltage spikes that exceed the
clamping voltage of the device (see Fig-
ure 2). Typically this is set at 200Vac on a
120Vac line. Surge suppressors offer. no
protection from spikes less than 200Vac
or from voltage reductions or electrical
noise.
* [solation fransformers electncally iso-
late equipment from the power line.
They protect against electrical noise and
short-term voltage spikes. However, iso-
lation transformers offer little or no pro-
tection against longer duration spikes,
glitches or low-voltage conditions.
* Voltage regulators generally provide
no isolation, but merely regulate the sup-
ply voltage. Regulation usually is accom-
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Larry W. White
Chief Engineer
KOAM-TV, Pitisburg, KS

LARRY W. WHITE
3 KVA FERRUPS Uninterruptible
Power Supply

EQUIPMENT SUPPORTED: IBM System
36 with two workstations, two IBM-PC XTs,

3 printers.

WHITE’S STORY: *Pittsburg, KS, has 'soft’
power. We are at the end of a long leg from a
rural electric company. If a farmer down the road
turns on an arc welder, we see a drop in power.
Just turning on a gang of lights in the studio
drags the line below 108 volts. We lose power
completely to thunderstorms in the summer and
snowstorms in the winter.

“All these problems—outages, soft power,
brownouts— played havoc with our computer,
which runs day and night doing traffic, payables,
receivables, administration,

“Since installation of the FERRUPS in May,
1986 to support the computer, we have not had a
single glitch. I'm real happy with the FERRUPS "

JAMES L. SORENSEN
7.5 KVA FERRUPS

EQUIPMENT SUPPORTED: IBM System 36
with 3 terminals and 3 printers; microwave trans-
mitter, 2 IBM-PCs with printers, telephone sys-
tem, satellite down-link equipment.

How 3 Broaticaste
Their Power Probhlems

James L. Sorensen
Chief Engineer
WUQY-FM, Fort Lauderdale, FL

SORENSEN'S STORY: “We were plagued by
large voltage swings, outages and surges, which
our utility considers ‘acceptable’ power. All
crashed our computer and shut down the micro-
wave transmitter. We installed a 350 KVA diesel
generator. There was a 12-second gap between
power failure and generator coming on line.
Twelve seconds is a disaster in radio.

“In the first 2 months after installation of
the Best FERRUPS, we experienced 43 power
problems that would have crashed our systems.
Protected by the FERRUPS, sverything just hum-
med on. FERRUPS closed the generator gap.”

DANIEL S. BRUCK
1 KVA MICRO-FERRUPS

EQUIPMENT SUPPQRTED: Electronic
billboard (specialized character generator), sync
generator, frame store synchronizer.

BRUCK'S STORY: "The smallest power
glitch would cause the unattended 24-hour-a-day
character generator to go down, leaving us with
a blank screen. When the character generator
crashed, memory was lost. It took 3 hours to
restore messages. These glitches also affected
synchronization between other devices necessary
for stable signals. These power problems occur-
red twice a month.

UL approved FERRUPS, in

250 VA to 15 KVA capacities, are
as much as 33% smaller than any
other unit on the market.

R g

(608) 565-7200

1BM System 36 and 18M-PG are registered rademarks of Internalional Busingss Machines Carporalion

Daniel S. Bruck
Telecommunications Specialist
Channel 25, Beverly Hills, CA

IS Solved

“Since installation of Best’s unit in early
1886, we have not had a single power problem
with any equipment. And the character generator
works better because of the line conditioning
provided by the MICRO-FERRUPS, in addition to
uninterruptible power.”

Among the many features of Best’s
Uninterruptible Power Systems are:

« Continuous computer grade power
Traps spikes, surges, sags

On-line in phase

Microprocessor control

Computer interactive

User programmable

RS232 port standard

« Extensive diagnostics

= Low component count

= Lowest noise level

» Least heat throwoft

250 VA 10 15 KVA range
Lowest price/most efficient
UL approved

For your free catalog on all of Best’s
Uninterruptible Power Supplies, call or
write today.

"\J3eSr.

Best Power Technology, Inc.
P.0. Box 280 Necedah, WI 54646

Toll Free (800) 356-5794 - Ext. 028
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SPIKE CUT HERE

POWER PEAK VOLTAGE————,

SPIKES SUPPRESSED ONLY {F

THEY EXCEED THIS MAGNITUDE

CLAMPING VOLTAGE—\

P, M,

N =

Figure 2. Spike clippers suppress only voltage spikes that exceed the clamping voltage, which is

customarily set at approximately 200Vac for a nominal 120Vac power line.

K104
TAMED
VOLTAGE
TRANSIENTS
WITH
POWER SIFTOR"

“You may not know it,
but right now your new
whiz bang piece of
equipment could be
destroyed, not by an
overzealous, hyperactive
dise jockey, but by an

even more insidious menace:
voltage transients, or spikes,
on the electrical lines in your
studios or transmitters.

“At K104, we can’t afford to
go off the air because of power
surges and lightning strikes. Our Current Technology Power
Siftors have saved us from these perils on a number of occasions.
That’s why I recommend them for studio and transmitter site
protection.

“If you CAN'T AFFORD to be off the air...you CAN
AFFORD Current Technology Power Siftors.”

-Gerry Dalton
Director of Engineering
KKDA FM/AM Dallas

GCURRENT
Technology

1400 South Sherman Drive, Suite 202
Richardson, TX 75081 Phone 214/238-5300

Power Siftor is a registered irademark of Current Technology Incorporated
Circle (107) on Reply Card
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plished by electronically switching taps
on the transformer’s primary winding.
Equipment is left exposed to spikes and
sags that occur too quickly for the reg-
ulator to react.
* Jsolators/regulators combine the pro-
tection of an isolation transformer with a
voltage regulator. This combination pro-
vides effective protection against most
disturbances. There are two types of de-
vices commonly available: tap-switching
and ferroresonant. Tap-switching
devices, like the voltage regulators, fall
short in protecting against longer dura-
tion spikes and require one to three
cycles to correct voltage fluctuations.
Neither type can protect against power
outages.
¢ Uninterruptible power supply (UPS)
systems offer the utmost in power-line
Main story continues on page 97

UPS vs. standby

Selecting the type of power protec-
tion to use requires careful considera-
tion. Many broadcast applications rely
on computer-based equipment, which
is less forgiving of power-line distur-
bances than some other devices. In
many cases, the importance broad-
casters now place on computers may
demand that the computers never suf-
fer a brownout or power outage.

If this applies to your station, a UPS
or standby power system may be re-
quired. Both devices rely on an in-
verter to convert dc voltage from a
battery into 120Vac for power during
an outage. There are, however, dis-
tinct cost and performance differences
between a UPS and a standby system.

A standby system consists of an in-
verter, battery, battery charger and
high-speed transfer switch. When not
activated, the inverter is at rest and
the primary ac power passes straight
through to the load. When the ac volt-
age drops below a preset threshold,
the load will be transferred and the in-
verter switched on to supply ac power.
When the ac returns, the load is
switched back to the ac line, the in-
verter is switched off and the battery is
recharged.

The standby system is sometimes
called an off-line UPS because during a
power outage there is a lapse during
the switching process from ac to dc
power. The switching time for a stand-
by power system is typically from 2ms
to 10ms. Standby systems protect only
against blackouts; they do not protect
against line voltage problems such as
surges and sags.

UPS
The UPS system is similar to the
standby power system, but doesn’t
have a transfer switch. The load is con-
tinuously supplied power developed
within the UPS. The line ac is con-
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Knowledge is Power.

The more you know about RAMSA power amps
the better they look. Designed Ennnmresmm)
for stability and reliability” they | ﬂ" NN
reflect our knowledge of the

most demanding applications.

And thelr oraceful overload — wrmmswewees
BEamanngm| Characteristics dramauca]ly im-

St BRI prove apparent headroom. To
SEin SR | [carn more, see your RAMSA
T Er || dealer or write to 6550 Katella
e Avenue, Cypress CA 90630

*Ramsa amplifiers carry a 5-year limited warranty.
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verted to dc to charge the battery and
power the inverter section. The in-

vehr_terll' converttsh trlxe éjc back to ac, g},; ' ey

which powers the load. B

A drop in the ac line causes the bat- PR Tgﬁfﬁ&ﬁ %% pATEE — oot
tery charger’s dc output to decrease, SURRRESSR Ea 30

but the battery automatically compen- g

sates and continues to supply dc —> |

power to the inverter. The inverter’s

ac output to the protected load con- The typical standby power system protects only against blackouts. Also, the fransi-
tinues with no interruption. tion time between modes can create problems for computer-based equipment.

In addition to providing blackout
and brownout protection, the UPS also
serves as a power conditioner. Low - v
voltages, spikes, surges, noise and oo = STATIC
most other power-line problems can’
be eliminated by a UPS. A UPS has the

INVERTER

POWER
ouT

advantage of no switching time; the s NSk

unit is always on-line. This feature is EHARCER ;

important for many computers that )i i

cannot tolerate the momentary outage

produced by a standby system. The UPS system provides constant operation. There Is no transition time outage be-

tween line and backup operation.

Other factors
° The standby system often is less ex-

pensive than the UPS. The standby Ff i e

system can be useful for equipment cﬂéi%é relay SEE

that can withstand the switching time Coptact

during an outage without sufferin POWER BRTTERY . — : POWER
malfunction orgcomponent failureg. ™ T . il i e [ our
More sensitive and sophisticated 4

equipment may require the continu- 3

ous operation provided by a UPS. In | > >

both systems, the length of time you

can operate off-line depends upon bat- In addition to providing standby power protection, some power supplies also provide
tery capacity and load current re- line-voltage regulation and noise filtering, while operating in the normal on-line
quirements. mode.

: Until you try the new AT4462, you'll
: never fully realize what other mixers
5t _ put you through, just to get a stereo

signal on tape, on film, or on the air.
Because simply adding pan pots or
another output to a mono mixeris not
enough for today's stereo.

Field Tested and Refined

‘We went to network and independent
broadcast engineers, and leading film
arid A/V audio people to learn your
problems and needs first-hand. And we
returned again and again to test our
solutions: These tough critics agree
that the new AT4462 sets up far faster,
provides better signal control, and
results in better audio...even'in the
hands of inexperienced personnel.

STEREO FIELD MIXIN

P

_—

SLATE
4P BATT CHECR

A
pAETER LA ‘ EIE .

Introducing Modu-Comm™

The AT4462 is designed for the real
world. For instance, let's assume vou're
doing a simple sports remote. You set
up microphones for the sportscaster
Forliterature and  gnd the color announcer, plus a stereo
name of A-T Sound Specialist 1jke for the ambient crowd noise.
CALL 1-800-992-ATUS (2887) Normally you would also have torun a

wyww-americanradiohistorv-ecom
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?Iectrical Noise

Atmospheric conditions
| Radar, Radio signals,
Arcing equipmerit
Switching apparatus

Individual data bits
changed, data altered

Spikes Lightning Data altered, wiped out
Power line feeder switching Circuits damaged
Power factor capacitor
Switching
Turn-off of heavy motors
Surges Sudden load decreases Data altered
W Switching of feeder lines Equipment shuts down
LNV
Sags Lightning Data altered
Turr-on of heavy loads Equipment heats up ex-
cessively, |eading to early
failure
Computer shuts down
Glitches Power line feeder switching Disk heads crash
Circuit breaker re-closing  Data altered
m\ ,LU Brief short-circuits Equipment shuts down
¥}
Outages Accidents involving power  Disk heads crash
lines Data altered
N\ ———/"\/ Transtormer failures Equipment shuts down
Generator failures
Freguency Geanerator instabilities Data altered
Deviations Huge load changes Disks shut down

Wi i reless feed to the sports-

e c&ster or his cue phone.
 But with the AT4462 and Modu-

. Comm, cue is fed through the an-
‘nouncer's mike cable already in place,

' Add a small accessory decoder to the
end and plug both the cue phone and
the microphone into the same cable.
Cue can be program, an outside line, or
“talk over" from the mixer. No extra -
wires, no crosstalk, and no change in
audio quality! Nothing could be simpler
or more efficient.

Now, No-Fuss Stereo
Actual stereo mixing is equally straight-
forward. The sportscasterand the color
announcer in our example appearon
separate pannable inputs so they can
be centered as desired in the sound
field, The stereo erowd pickup goes to
a stereo input, with clutch-ganged
- controls for one-hand level control.
© Andithere's a second stereo input
for another mike or line level source
True 6000

Stereo/Mono  Mic/Line
Outputs Level Out

20 dB Pad
on All Inputs

Mic/Line Switch
on All inputs

MODU-COMM™
Line Level
Adjust

9V Internal Batteries {(3) Strap Bracket

(a second figld mike perhaps, or for
pre-show interviews on tapa).

True Stereo Limiting

Plus LEV-ALERT™

Adjustable limiters cdn operate in
tandem; or individually &s you prefer.
And-our-Lev-Alert systém can give you
peak level audible tone warnings in
your headphones when you can't watch
the VU meters. Trust Lev-Alert to keep
your standards high...even when it

‘isn't easy!

Take A Close Look
When you examine the new AT4462

Table 1. These seven disturbances account
for most of the power-line-induced damage to
equipment.

Continued from page 94

protection, guarding against all forms of
interference, including power outages.
However, depending on type and battery
capacity, a UPS system can cost several
times more than an isolator/regulator of
comparable capacity. UPS systems are
invaluable where a clean, steady and un-
interrupted power supply is critical.

Countless hours are spent by engineers
nationwide, tweaking and tuning equip-
ment to achieve the utmost in perform-
ance. All too often, the power being sup-
plied to that equipment is taken for
granted. Power protection requirements
vary greatly, and require a careful analy-
sis of each facility.

The cost of protecting your station
could vary greatly, depending on the fa-
cility’s size, the magnitude of the power
problems and.the level of protection re-
quired. In nearly every case though, the
cost of power-line protection is small
compared with the cost of repairs and
dead air these problems can cause. Carry
your good engineering practices right
down fo the power line, and you are
almost guaranteed success. IBE))

you'll see a host of other featuresio
help you do your job: Cue on every.
channel...Separate headphone ampli-

. fier...Phantom power for all types of
mikes...Three-frequency tone: esmlla-
tors...Slate mike...Supplied carrying
strap and protective case. .Powered
gither by internal 9-volt batteries ot any
external:12-18 VDC supply, any polarity.

A New Erain Stereo Begins

We've made the new AT4462 a working
tool that helps you and your staff take
full advantage of the production values
stereo has tooffer.And a hands-on test
will quickly prove it. To learn how tlie
AT4462 can help you create better
audio every day, call or write us now.

) audio-technica.

1221 Commerce Drive, Stow, OH 44224 + (216) 686-2600

External
12-18VDC
Either Polarity

Limiter Level
Adjust

Phantom All Inputs and Outputs  Flat/Lo Cut Headphone WODU-COMM™
12V Power Transformer-Coupled Filter on Protects Face Outputs (2) External Mic/Line
for All Inputs All \nputs Inputs

Circle (66) on Reply Card
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Slate Mic with

Two Mono Inputs
Frequency-Selectable Tone

with Pan Controls

Cue on
Each input

MODU-COMM™

Y
Stereo Limiter

Two Stereo  LEV-ALERT"

Bus
In/Out Inputs with  for Audible  Switchable to Full Duplex
Dual-Clutch or Visual Dual Mono Communication over
Controls Peak Leve! Existing Mi¢ Lines
or Limiting
Warning
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Media Touch 2005
control system

By Larry Vidoli and Jim QOliver

When WEELAM wanted to automate
its overnight broadcast operation, it was
decided that the same system might be
used to ease the daytime anchor's job.
Using the system that evolved, it is now
possible for a dual anchor morning drive
team in an all-news format to run combo.

The Media Touch 2005 was selected to
perform the complex switching and live-
assist tasks. The system provides a con-
trol network that allows fingertip control
via a touch-sensitive color CRT screen.
Simply by touching the CRT screen, an
announcer can control all aspects of the
broadcast operation. Through the sys-
tem, the anchor can control live-remote
audio feeds, cart machines, Instacarts,
reel recorders, on-air telephone lines and
the delay system. We can eventually
control digital audio sources such as a CD
multiplayer or audio sources such as
computer hard disks.

The automation system also communi-
cates directly with the station's traffic
and billing computer and the newsroom
NewStar computer. The integration of
on-air operations with the business side
of the station has proved extremely
useful,

A local area network is the heart of the
system of IBM XT computers. An IBM AT
computer acts as the file server for the
entire system. Each work station consists
of an XT computer, which can access
and change any of the information
stored on the file server. The LAN essen-
tially allows all of our computers to com-
municate with each other. The traffic
computer sends the daily log information
to the network. The work station with
the touch screen, OPLOG, reads the log
information and controls the various
equipment associated with our on-air op-
eration.

The editor’'s work station allows direct
communication with the OPLOG work
station and last-minute changes to the
program log. The server computer has
20Mbytes of disk storage. The large
amount of storage allows us to also have
word processing and database programs

ield report

Performance at a glance

* Provides automated or live-assist
features to a radio or TV station

® The touch screen provides the an-
nouncer with easy control of audio
sources

* Audio sources controlled via an
RS-232 databus

o (Capable of linking with billing and
traffic computers, providing inte-
grated accounting and control

* Standard audio input/output con-
figuration: 32 x 6

¢ THD + noise 0.008% at +8dBm

® Hum and noise —88dBm at +8dBm

Vidoli is director of technical operations and Oliver is
maintenance engineer at WEEI-AM, Boston.

98 Broadcast Engineering April 1987

The modified color TV monitor prouvides con-
trol and feedback information to the operator.
All control takes place by pressing the CRT
screen.

Program log and tag-copy appear in win-
dows, which overlay the current information.
The windows for a variety of information can
be recalled or removed by touching the

screen.

Wwww._americanradiohistorv-com

available on-line for use by the other
work stations.

The OPLOG computer is primarily ded-
icated to its own set of functions. It con-
verts the matrix output from the touch
screen to RS-232 data and feeds the up-
dated information to the CRT. The touch
screen is composed of a standard 19-inch
color monitor with a capacitive touch-
sensitive overlay. This screen provides
the human interface to the OPLOG
computer.

The touch screen allows access to nor-
mally scheduled log events and gives the
anchor complete control over all audio
sources that would enter a typical con-
sole, The anchor can turn sources on or
off and fade them by touching or wiping
a finger across the computer screen.

In addition to controlling all live and
recorded events, the touch screen also
controls live copy. When a live commer-
cial is required, the copy automatically
appears in a screen window. An optional
13-inch, large-letter copy monitor is avail-
able, which allows scrolling and paging
of commercials, PSAs, tags and other
copy.

The OPLOG station is connected to
four intermediate controllers: an audio
switcher, five Instacarts, an electronic
switcher and an automation decoder. All
of the interface units are controlled via
an RS-232 databus.

A second XT added to the network
provides an editor's position. This work
station is located in the newsroom and al-
lows last-minute changes to the log and
non-invasive access to the announcer.
During call-in programs, the show pro-
ducer screens the calls from this location
and enters the information into the com-
puter. As soon as the caller’s name, town
and telephone number are entered into
the computer, they also appear on the
anchor’s screen. To place the call on the
air, the anchor simply touches the
screen. This work station also acts as the
interface to the traffic department’s large
computer.

Audio switcher
The audio switcher is a module consist-

ing of three major components: a serial-
Continued on page 102
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A hetter switcher huilt

around a hetter chip.

At Gamera Mant.

Grass Valley Model 100 Production Switcher

Using a newly developed hybrid integrated circuit, the new Grass
Valley Model 100 production switcher gives you all the quality and
performance of its bigger brothers—the 1680 and 300 series plus better
keying and wipes.

Grass Valley's 25 years of industry leadership gives you quality you can
see and feel instantly, with waveform stability that assures circles stay round
and squares stay square even when greatly reduced.

The Model 100 has a unique three bus/multi-level mix effects system;
eight looping video inputs with black and color background; a Borderline
Generator for title borders, drop shadows, or matte filled outlines; look-
ahead preview system and much more.

Much of the logic for creating multi-level effects is built into the control
memory. And the logical, attractive control panel makes the Model 100 as
easy to use for a newcomer as for the most seasoned pro.

It's new, and, as you'd expect, it's available right now from Camera Mart.

The more you know about video, the more you can
rely on Camera Mart.

The Camel'a Mart Inc.

SALES o SERVIGCE » RENTAL
Headquariers/New York Upstale/Central N Y. California Indiana

456 West 55th Street, New York 10019 305 Vine Street, Liverpool, N.Y. 13088 1900 W. Burbank Blvd., Burbank, 825 Royal Avenue, Evansvilfe,
(212} 757-6977 {315) 457-3703 FAX {315) 457-3795  CA 91506 (818) 843- 6644 Ind. 47715 (812) 476-6327

Telex: 275618/FAX (212} 582-2498
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As compact discs become more pop-
ular, music stations are experiencing a
need Lo be able to quickly cue and
play selectéd cuts. DJs used to tossing
a record on a turntable, locating the
cul and pressing play, often find using
the €D a bit more complicated.

The afinouncer now has to know the
cut -number before a CD can be
played. Also, because the CD players
used in many stations aré consurer
decks, -durability may pose a mamtev
nance problem,

Some stations elect ta solve these

“ two- problems by dubbing the:CDs to

cart. Unfortunately, when this is dong,
the sonic advantages of using a CD
may be lost.

The final probléem with the use of

NATIONAL CONVENTION

BROAGDCAST
enGINeerRNG

CONFERENCE

Don’'t miss It:
The second annual SBE
National Convention
and

Broadcast Engineering
Conference

Plan now to attend the working engineer’s
convention. View the latest in broadcast
equipment from leading manufacturers. Attend
technical sessions designed to provide practical
answers for the problems faced by broadcast
engineers. Building on last year’s outstanding
success, the 1987 convention will provide more
exclusive exhibit hours and an outstanding line-up
of the industry’s best technical experts.

The SBE National Convention and Broadcast
Engineering Conference — the must-attend event

for this fall

A.J. Cervantes
Convention Center
St. Lovuis
November 10,11,12

100 Broadcast Engineering April 1987

WWW-americanradiohistorv. com

CDs lies in their cost. The loss or dam-
age of even a few CDs can quickly
mount into a sizable:replacement bill.

Automated solution
Stations that rely-on large numbers
of CDs can help solve these pretilems
through the use of an automated con-
troller and a-CD multiplayer. The com-
puter provides-the control and the CD
player provides security. The equip-

ment -combination - providés the an- |
nouncer and the station with quickac-"

cess to:the records; a controlled play
list and secure storage:
The CDs.are mountedin a cD mulki-

player, which typically holdsup-to 100

discs. If more storage is desired; the
players can be chained tpgether for
prompt access to hundreds of CDs.
The key to effectively using suchi a -
large CD library lies in computer-as--
sisted autemation. The CD:title, artist,
timing and category information  for
each listed song is stored-in the:com-
putet. The air personality can select
any seng for air play, providing the

“programming department has author-

ized the sonqs ise. The software can
even control at what times during the

day any song can-be played. If a par-

ticilar song does not fit-the rotational
clock, it can’t be played in error. Also,

because all ol the events taking place -

are recorded in the computer, a pro-
gram director can receive a print-out
of all of the cuts played- and the time
they were aired. This type of informa-

‘tion:can: make sophisticated program-

miatic reviews possible.

Operation
To. select. manually or to automati-

* - cally cue or start the song, the DI sim-

ply touches the screem, The selected
block instantly changes color, pro-
viding positive confirmation of the de-
sired action.

Any number of CDs can be pro-
grammed in any sequénce for auto-
matic playback: This feature allows
the announcer to ‘preprogram a seg-

- ment, providing relief for other duties,

Because :the entire system is soft-"
ware-controlled, - additional features
can be easily built in. For instance,
pop-up: notes can appear on the
screen, either automatically or at the
press of a square on the CRT. This fea-
ture might prove useful in-mtsic pro-
gramming for noting important facts

- ‘about a‘particular artist or wng about
to be played:

-Live-assist automation can, for some
stations, provide-that tiseful link be-
tween human and machine. Today,
full automation may not be the answer:
to a station’s unigue needs, Partiaf au-
tomation :may, however, be a useful
tool. This idea represents another way

in which computers can-improve the

productivity of a broadcast station.
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WHERE NO SNG VEHICLE -
HAS GONE BEFORE.
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i - T U Roscor Corporation has recently unveiled its entry into
L : £ the Satellite News Gathering market, the “Star Fleet

21". The challenge for our experienced team of electron-
ic, structural and satellite engineers was to design and
fabricate a Satellite News Gathering vehicle that's smal-
ler and lighter than most SNG trucks; a vehicle with lots
of space for storage and seating for four in a functionally
beautiful interior; to construct a vehicle which doesn’t re-
semble a waste removal truck and to design this vehicle
to meet the stringent specifications of Ku band transmis-
sion yet still be a pleasure to drive and work in.

The result is the “Star Fleet 21", a completely unique
concept in SNG vehicles.

Totally fabricated by Roscor, a leader in the design and
construction of mobile and fixed teleproduction systems,
on a domestic cutaway chassis, the “Star Fleet 21"
gives you exactly what you need in an SNG vehicle. Its
computer-designed "Rigid Rak™ system allows the satel-
lite dish to be mounted directly over the equipment
racks. This eliminates the need for additional, ponderous
support frames necessitating a heavy, highly modified
vehicle with a tag axle or custom parts. In addition, the
antenna location eliminates unnecessary transmission
line loss. And inside there’s plenty of room for all your
editing needs, four spacious equipment racks and 46
square feet of standing area.

If you'd like to be a part of the future in Satellite News
Gathering vehicles, take a bold step up to the “Star
Fleet 21" from Roscor Corporation.

o

Roscor Corporation « 1061 Feehanville Drive Mount Prospect, lllinois 60056 « Phone (312)539-7700
Circle (77) on Reply Card '
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NEWSROOM
WORK STATION

COPY
VIDEO
DISPLAY

TOUCH SCREEN

PRINTER

FILE ; 1
SERVER - AT —
OPLOG - -
= 1 PRINTER
L \ X/ %
[\ ) ’ EDITOR STATION
_
AUDIO RS-232 ELECTRONIC AUTOMATION
SWITCHER SOURCES SWITCHER DECODER

Figure 1. the heart of the Media Touch system is the software residing in the file-server computer. This computer controls the RS-232 bus and

directs data between the other devices.

Continued from page 98

to-parallel converter and two audio
switcher assemblies. The audio switcher
provides 32 inputs and eight outputs. All
of the assignments are software-
controlled via the touch screen. The
switcher outputs are assigned to the
transmitter, mix-minus for private-line
news exchange, recording feed line and
two level-adjustable feeds. The announc-
er can control the volume on these two
lines by wiping a finger across the CRT
screen.

The audio switcher inputs rely on op-
amp circuitry and take levels ranging
from —60dBm to +8dBm. This allows us
the flexibility to patch anything from a
microphone to a cartridge machine di-
rectly into the switcher. Measurements
show the crosstalk to be quite low, at
—70dBm.

There are two inputs that are not con-
trolled by the computer: the announcer’s
microphones and the combined audio
feed from three cart machines. These de-
vices are located in the studio next to the
operator’s position. In the event that the
touch screen fails or the system needs re-
booting, on-air operations can continue
without interruption.

RS-232 interface
The RS-232 interface module ties all of

102 Broadcast Engineering April 1987

the control lines together. At our station,
the RS-232 sources include the audio
switcher and five Instacarts. A music sta-
tion could easily use this control line to
access CD players or other RS-232-con-
trolled audio sources.

The electronics switch provides a soft-
ware-controlled switch to ground when
any channel is activated by the audio
switcher. This ground can be used for
controlling ancillary devices such as tape
machines, telephone lines and delay
systems.

Automation decoder

The automation decoder is designed to
decode tones from any network source,
The decoder takes the information,
which is usually a simple relay closure,
and converts it to RS-232 data. This data,
in conjunction with secondary cue tones
on cartridges, allow the system ta oper-
ate in full automation during the over-
night shift.

Performance

Because the system is 90% software,
there is little possibility of mechanical
failures. In just a little more than a year
of continuous operation, we have experi-
enced about one hour of down time.

The worst thing that can happen is that
the touch screen freezes, not allowing

WAAMAM-a e kicakltadieohistenscom

the anchor access or control. If that hap-
pens, the anchor can read a PSA or play
a recorded segment from any of the
three cart decks, which bypass the auto-
mation system. The entire system can be
rebooted in about 15 seconds.

The initial operator resistance was
quickly overcome by the system’s user
friendliness. A glance at the touch screen
shows how easy it is to operate. In fact,
what isn't self-explanatory is explained
through system help menus that guide
the operator through the operation.

Installation and maintenance

Installation of the system took about
the same amount of time as it would to
install a control board. The key steps
were the installation of the audio switch-
er and the connection of the LAN,

Routine maintenance is simple, much
like that conducted on any automation
system and far simpler than for a combo
board. Most of the system consists of soft-
ware, and the main audio feeds are han-
dled electronically. We do not miss hav-
ing to clean spilled coffee from console
pots and switches.

This level of automation and control
may be new to many radio stations. For
some engineers, the lack of hardware
and the required computer interfaces
may result in some hesitancy to embrace
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Figure 2. Added options can expand r CASSETTE
the system [0 {ncorpor 1 eve <
system [0 Incorporate almost every o 1oy
station function, including news and LIGHT
accounting.
SWITCHED SOURCES
FILE SERVER TOUCH SCREEN CONTROL AUDIO
I
PRINTER cD MULTITAPE PLAYER SATELLITE
L AT MULTI- - - FEED
i | C‘:l 1/| conTroL
H = % RS-232 SOURCES
_—I/

NEWS DEPARTMENT

EDITOR LXT

s

ANALOG
SWITCHER/
MIXER

gﬁ_\ﬁzE& —

TRAFFIC
AND
BILLING

WIRE SERVICES

PRINTER PRINTER

the technology. However, the step into
the world of computer-controlled broad-
cast studios is inevitable, to some degree.

At WEEI-AM, the Media Touch 2005
control system enabled us to not only au-
tomate the overnight operations, but also

PRINTER

make the daytime anchor's job easier.
The integration of on-air control with the
station's traffic and billing computer
makes a great deal of sense, not only
from an operational standpoint, but also
from a business standpoint.

Will Your Statio

One violent strike and you're

fried—downtime and lost revent
Only our unique surge protection.

truly handles the big hits
without exposing your.
equipment. Competitive ,
systems can't. '
Before you get

hit...call ys.

MAIN
TRANSMITTER TRANSMITTER

NETWORK
CIRCUIT

STATION
MONITORS

AUX TELEPHONE

Editer's note: The field report is an exclusive BE
feature for broadcasters. Each report is prepared by
the staff of a broadcast station, production facility or
consulting firm.

In essence, these reports are prepared by the in-
dustry and for the industry. Manufacturer's support is
limited to providing loan equipment and to aiding the
author if support is requested in some area.

It is the responsibility of Broadcast Engineering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement or disapproval by Broadcast Engi-

neering magazine. | :Ig))"

M L.E.A. Dynatech

12516 Lakeland Road, Santa Fe Springs, CA 80670 » TWX 910-586-1381 (in CA) (213) 944-0916  (outside CA) (800) 654-8087
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our after hour in a pad-

ded room can drive you

a little close to the edge. And you

don't need any extra trauma from
your Ya-track.

Tascam’s new 42B 2-channel, 2-

speed, 2-track recorder/reproducer

will take your day-in, day-out, all-

42B 2-Track Recorder/Reproducer

day, all-night schedule in stride.
And features like +4 dBM XLR in
and out, balanced mic inputs for
field use, 250/320 nWh/m, and
front-panel controls reduce stressin
even the most harried engineer.
Call or write TASCAM for the full
story on the 42B. Because it's a
Circle (79) on Reply Card
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crazy world out there. And there's no
shame in seeking professional help.

TEAC Professional Division
7733 Telegraph Rd. » Montebello, CA 90640
Telephone: (213) 726-0303
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IApplied technology

Control via Dynabus

By Carl Bentz, special projects editor

Designers face a technical problem in
interfacing equipment into a system.
Remote-control schemes, although gen-
erally an equipment feature, often differ
accerding to the manufacturer. A simple
switch closure starts and stops the VTR
or puts it into record mode. The same
cue steps a character generator to its
next sequential message or initiates a
new signal path through a routing
switcher. Some type of feedback, usually
an indicator lamp, shows the operator
that the desired event has occurred. And
all of this costs only one wire per func-
tion per machine.

The genre of today's systems is ori-
ented to microprocessor control, possibly
with a human assistant as overseer. In
this regard, one design goal is to derive a
method by which various devices (pro-
duction equipment, switchers, character
generators, business systems and trans-
mitter monitoring/control equipment)
can talk to one another through a com-
mon, single-pair communication link.
The concept goes well beyond simple
machine control.

With microprocessors, programmable,
intelligent devices can be designed. Such
equipment not only responds to tape mo-
tion commands, for example, but also
can generate a status report of its opera-
tion. That status can show a VTR to be in
play mode, and it also can signal at least
some malfunctions within the monitored
circuitry, providing alarms to alert the
operator. Conceivably, feedback from
one device can trigger the central auto-

OTHER MINOR

MAJOR SUBNETWORK .. SUBNETWORKS

? O O O O
B
A
MINOR
c SUBNETWORKS,
K 14 MAXIMUM PER
B MAJOR SUBNETWORK
o]
N
OTHER MAJOR SUBNETWORKS

E

l (15 MAXIMUM)

Figure 1. Node controllers, represented by 0,
control the passage of information from one
part of a network to another.
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mation computer to reassign the task to
another device.

A language defined

Over a period of several years, repre-
sentatives of manufacturers around the
world met repeatedly to formulate a
common control system that could be
implemented at any facility. The results
of those efforts evolved into the EBU-
SMPTE or ESbus control standard. The
ESbus follows the theoretical, 7-layer
open system interconnection (OSI) struc-
ture derived by the International Stan-
dards Organization (ISO). Successful
demonstrations of this network with
various manufacturers’ products have
been presented at recent trade shows,
Those involved in its development should
be given credit for their accomplishment,
A difficult part of that network remains
to be solved—convincing all manufac-
turers to design equipment to match the
network or to provide interfacing units.

There is concern regarding some pa-
rameters of the ESbus. One is the use of
one central processor to maintain system
control. If that processor fails, then a sec-
ond processor with appropriate, auto-
matic-alarmed switchover provision is
needed for system reliability. The cost of
an additional processor can be great.

Another concern is the data rate speci-
fied for ESbus—38.4kbaud. The trend to
more digital equipment and the desire to
create a communication path through a
common machine control network sug-
gests a need for several multiwire buses
routed to each machine and control pan-
el to handle the possible data flow. If the
central control processor must deal with
additional buses, an inevitable reduction
of operational speed results.

Disconnecting a device from an ESbus
system requires a multibus, loop-
through, detachable connector, contain-
ing either a complex splitting network or
several bypass relay circuits. The con-
nector is needed because removal of a
device from the network must not affect
the reliable operation of other devices on
that network.

Searching for solutions
As the Utah Scientific engineering staff

WWW_americanradiohistorv: com

began development of a machine control
system, they considered various network
structures that existed or would soon be
available. Various LAN (local area net-
work) concepts were examined. Token
passing systems were rejected, because
in the systems, the failure of a single
device will usually lead to immediate
system failure. Polling systems also fell
by the wayside for failure mode reasons.

Instead, a system was sought that
would be reasonably priced, operate at a
high data rate, be reliable and immune
to single-point failures. The requirements
were filled by CSMA/CD technology
(carrier sense, multiple access with colli-
sion detection). Dynabus is the design
that evolved.

The system structure does not revolve
around a central processor, and no single
active device is essential to successful
network operation. Data buffers isolate
each drop cable to a controlled device
from the network bus. A bypass relay au-
tomatically disconnects the device trans-
mit chip from the bus when a tap is dis-
connected or if power is removed from
the device. A transformer detects high
transmitter output current that results
when data collisions occur, rather than
seeking the absence of an ACK (acknowl-
edgment) signal from an intended re-
cipient to detect a transmission failure.

The system operates at a sufficiently
high data rate that numerous devices
and systems may be connected to the
same network, including edit suites. The
network allows random machine assign-
ment from a central equipment pool,
eliminating inefficiency that is inherent
to dedicated equipment, cross-patching
or control cables.

The network is managed from a simple
computer terminal, which serves as the
user interface. In addition, the computer
allows diagnostics to analyze the system,
providing the capability to detect insid-
ious failures and to reconfigure potential
problem areas. A printer tied to the com-
puter records events.

The system structure
First, the network links equipment
through 1500 twinax cable, segments of
which should not exceed 1,000 feet. Sev-
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eral controlied devices may connect to
each segment and communicate with
one another through this rudimentary
network link. Segments may intercon-
nect through repeaters.

Two networks join at a node. A node
controller tackles the movement of mes-
sages from one network to the other at
the node point.

Typical broadcast stations will proba-
bly use only a single network, but the
system topology supports as many as 226
interconnected networks. These would
be arranged as a backbone or spine, with
up to 15 nodes or major subnetwork
links. Each subnetwork may in turn. con-
tain a maximum of 14 node controllers,
leading to minor subnetworks. Con-
trolled devices connect to the minor
subnetwork portions of the system. (See
Figure 1.)

Fach segment can support a maximum
of 100 devices, while each network can
address as many as 32,767 devices. For a
complete system implementation (15 ma-
jor subnetworks, each with 14 fully load-
ed minor subnetworks), a maximum of
6,881,085 devices could be addressed by
a single network.

Addressing

In a control network, a means to direct
messages to individual devices is neces-
sary. That is, each device has a unique
16-bit address, which is assigned by the
user with a DIP switch at each device.
Devices on other subnetworks may have
identical addresses because they are
separated from one another through
node controllers.

Two restrictions are placed on address
assignment. The least significant bit must
be a 0, leaving all addresses as even
numbers. Also, address ( (or 0000) is re-
served from routine device assignment.

Sending a message to a specified de-
vice requires that the major and minor
subnetwork addresses are known. This is
encoded in a single byte with the four
most significant bits indicating the major
subnetwork and the least significant four
bits specifying a minor subnetwork.

Every device on a Dynabus system has
one or more group addresses, allowing a
machine to communicate with a group of
devices in one communication sequence.
Each device may belong to any of 32,767
different groups. A group address uses
the same two bytes as individual ad-
dresses, but they differ in the least signifi-
cant bit being a 1. All odd-number ad-
dresses are valid except FFFF.

Message routing and handling is deter-
mined largely by a node, or most signifi-
cant, address byte. If the node address
(NA) byte of a destination address (DA)
matches the current subnetwork, the
message moves only along the originat-
ing network. When the least significant

Exclusive, triple patented dynamic
cap and coil analyzing . . . guaranteed
to pinpoint your problem every time

or your money back

with the all new LC75 “Z TER 27
Capacitor Inductor Analyzer
Patented $995

The “Z METER” is the only LC tester that enables you to test all
capacitors and coils dynamically — plus, it’s now faster, more
accurate, and checks Equivalent Series Resistance (ESR) plus
small wire high resistance coils.

Eliminate expensive part substitution and time-consuming shotgun-
ning with patented tests that give you results you can trust every time.
Test capacitor value, leakage, dielectric absorption, and ESR dynamically;
with up to 600 volts applied for guaranteed 100% reliable results — it’s
exclusive — it’s triple patented.

Save time and money with the only 100% reliable, in- or out-of-circuit
inductor tester available. Dynamically test inductors for value, shorts, and
opens, automatically under “dynamic” circuit conditions.

Reduce costly parts inventory with patented tests you can trust. No
more need to stock a large inventory of caps, coils, flybacks, and IHVTs.
The “Z METER” eliminates time-consuming and expensive parts substitut-
ing with 100% reliable LC analyzing.

Turn chaos into cash by quickly locating transmission line distance to
opens and shorts to within feet, in any transmission line.

Test troublesome SCRs & TRIACs easily and automatically without
investing in an expensive second tester. The patented “Z METER 2” even
tests SCRs, TRIACs, and High-Voltage Diodes dynamically with up to 600
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory
for only $148 or FREE OF CHARGE on Kick Off promotion.

To try the world’s only Dynamic LC Tester for yourself, CALL TODAY,
WATS FREE, 1-800-843-3338, for a FREE 15 day Self Demo.

[ Call Today Wats Free 1.800-843:3338
SENCORE
3200 Sencore Drive |
Sioux Falls, SD 57107 innovatively designed
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A Good Reason To Call RTS
When Youre In The Business
Of Recording On Tape.

Our Model 927 Programmable Reference Tone Generator adds a new
dimension to tape recording quality assurance.

Operating in a sfereo mode, it is user programmable with discrete tones,
pink noise, noise reduction tones, phase check, stereo LD, and more.

We think the 927 can improve your audio business. Please call or write
for descriptive literature.

O
PROFESSIONAL INTERCOMMUNICATIONS « PROFESSIONAL AUDIO PRODUCTS RTSSYSTEMS
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four bits are 1s (mmmm1111), and the
most significant four bits match the orig-
inating major subnetwork, the message
is distributed to all minor subnetworks
linked to the originating major sub-
network. If the most significant four DA
bits are 1s, the data is directed through-
out the system or to selected minor
subnetworks, according to the least sig-
nificant four bits.

A global address also is available to
send data to all devices on the system.
The global address is 16 1s. Routing of
global messages is determined by the
most significant address byte, according
to group addressing.

An address consists of 24 bits, as illus-
trated in Figure 2. The first eight form
the node address. The next 16 bits form a
local device address (LDA). Messages
must contain both designation address
(DA) and source address (SA) fields, each
consisting of NA and LDA segments.
Note that Dynabus differs from IEEE
specification 802.3, which calls for either
two bytes or six bytes for each address.

Group addresses

The machine control system is as-
signed to the first two global (odd) ad-
dresses. Control sources are group num-
ber 1, while command execution units
are group 3. A control source is any sta-
tion that needs to know machine status.
A status change at any machine is trans-
mitted to group address number 1. Sta-
tions capable of executing advanced ma-
chine control functions belong to group
3. A next event command transmitted to
group 3 addresses suggests that multiple
commands execute simultaneously.

The routing switcher claims group ad-
dresses 5 and 7. Group address 5 is the
destination address of router status mes-
sages. Router commands are directed to
group address 7 because multiple control
cards may exist for the routing switcher.

The current time is available to all sta-
tions listening to group address 9. The
current time of day is periodically trans-
mitted to group 9.

Other addresses are available.

Message construction

Messages must conform to a general-
ized format. The structure consists of a
preamble (P) field, a start-of-frame delim-
iter (SFD) field, a DA field, an SA field, a
message ID (MID) field, a data (D) field
and a frame-check sequence (FCS) field.
Frame-check sequence is synonymous
with cyclic redundancy check (CRC) used
in conjunction with error correction.

The P field synchronizes the phase-
locked loop of all receiving devices to
the incoming data and clock stream. It

acquires use of the local network for
transmit procedures. A duration length
(usually three bytes) is determined by the
longest network attached to the system.
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The duration must be sufficient for all de-
vices to see the P field before its trans-
mission is completed. In this field is a re-
peating sequence of 1s and 0s, which
must begin with a 1 and end with a 0.

An SFD field signals the end of the P
field with the wunique bit pattern
[10101011]. The 1-byte-long field also
signals the beginning of the following
destination address field.

In the DA field, three bytes provide ad-
dressing for the destination of the mes-
sage to a device or group of devices. It is
followed by the 3-byte SA field to allow a
receiving device to determine the source
of the message and to permit quick
‘2-way communication.

The MID field defines the message type
as system or DA-specific. The most sig-
nificant bit indicates the type. The seven
least significant bits represent a message
type selector.

All devices connected to the network
must receive and respond to all system
messages, of which there are 127 possi-
bilities. Each specifies certain require-
ments for the format of the D field.

Messages directed to specific DA ad-
dresses are applicable only to that de-
vice. The format of the remaining seven
bits will be defined by the manufacturers
of devices intended to communicate
through this system.

The D field contains a cue for the re-
ceiving device to make sense of the mes-
sage. The format of the D field is defined
by the MID field. DA-specified D fields
are described in the protoco! definition
from the device manufacturer. No
minimum number of bytes is required in
the D field, but it cannot be longer than
256 bytes.

The purpose of the FCS field is to check
data integrity. The contents of an FCS
field are generated by the transmitting
device and checked by the receiving de-
vice. If field values match, data is ac-
cepted as correct. Calculations of the FCS
value begin with the first byte of the DA
field and end with the last byte of the D
field. The value fills the 2-byte FCS field.

A standard CCIT HDLC polynomial de-
termines the FCS value, transmitted as
the 1s complement of the sum of the re-
mainder of:

Xbx (X5 4+ XM+ + X2+ X+ 1)/
(X5 + X2+ X3+ 1)

In this relationship, & is the number of
bits in the frame existing between, but
not including, the SFD and FCS fields and
the remainder after multiplication by X8
and the subsequent division by the gen-
erator polynomial X6+ X2+ X5+ 1.

The FCS value is normally calculated
by the LAN controller chip. Because the
2-byte length of the Dynabus FCS specifi-
cation differs from the IEEE 802.3 specifi-
cation of a 4-byte length, the 2-byte FSC

Finally,
day-long
comff)l’t and...
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Single Side

Shown without
~  Nylon Comfort
Socks Pravided

clear, two-way
communications
between camera
and director.

This headset series is specifically designed
to provide high quality communication
through camera intercems in television
studios or remote locations. Telex camera
headsets have sensitive carbon microphones
with a smooth voice frequency range of 300
to 4500 Hz. They offer compatibility with
Western Electric type intercom circuits and
are available with or without push-to-talk
switch for compatibility with most existing
systems. The earphones contain high sensi-
tivity magnetic receivers that can be easily
removed and replaced in the field for con-
venience and economy.

Designed for comfort

All units are designed for long lasting durabili-
ty and lightweight comfort that lasts
throughout a long camera session. The head-
band and earphones have removable, soft
foam filled pads covered in supple
polyurethane that resists cracking even after
years of constant use under hot studio lights
or sunlight. The mike is housed on a boom
that rotates on a swivel ball for full flexibility
in positioning the mike to the mouth, while
giving the user the option of wearing the
headset with the mike on the right or left side
of the head. Washable nylon earphone socks

provide further comfort.
TELEX.

TELEX COMNMUNICATIONS, INC.

9600 Aldrich Ave. So.. Minneapolis. MN 55420 U.S.A., Telephone: B812-887-5550, B84-4051, telex' 29-7053
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Figure 2. The structure of all address fields contains node and local device regions.

A A
am

Yy

RECEIVER
ISOLATION
RESISTORS

FORMER

AMIT
BISCONNECT
RELAY

1

Ag-422
BUFFER

DYNABUS CABLE

LAN CONTROLLER

COLLISION

>

RS.422
DRIVER ]

RECVR
j '
%

MANCHESTER

DETECTOR

IENCODE/DECODH

L M

TRANSMIT

CONTROLLER

COMMAND
STATUS
REGISTER

CSMAICD PROC
DATA TRANSMIT micko
FIFQ

LINK INTERFACE
CONTROLLER

» AECEIVE »
FIFO

DYNATAF JUNCTION BOX

oy

CLOCK

GENERATOR r

YOLTAGE

REGULATOR

Figure 3. Block diagram of the Dynabus interface.
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is not supported by available LAN chips.

System messages

An orderly application of a communi-
cations protocol can occur only if system
messages are coordinated with other
users. Without coordination, failure or
confusion of the desired and actual com-
munication results. Ten system messages
are currently specifically defined as
follows:
* Message 0: Final Response

A final response message results from
some other system message. The D field
data format is specified by the system
message initiating the response. This re-
sponse is identified by 0s in the seven
least significant MID field bits.
* Message 1: Intermediate Response

An intermediate response message
contains data as a response to other sys-
tem messages, if the requested data can-
not be contained or transmitted in one
message. This interim format is used un-
til only the few bytes remaining to be
transmitted can be contained in a single
final response message. The receiving
station is responsible for concatenating
(combining) a series of individual blocks
into the complete message.
* Message 2: Report Errors

The report errors requests a receiving

Interested in ordering article reprints

out of this or another issue?*

Reprints can be excellent learning
tools for your technical staff and
great marketing tools for your sales
staff. Call or write Cynthia Sedler at
Intertec Publishing Corp., P.O. Box
12901, Overiand Park, KS 66212;

(913) 888-4664.

*Minimum order 1,000 copies
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Agile Omni, the industry’s most advanced
receiver designed by the most relied upon
name in the business...Standard.

ith the new Agile
‘ N? Omni, you need no
other receiver.

Standard designed it for
cable TV operators, broad-
casters, CATV, SMATYV, and
business and special telecon-
ferencing networks —now
and in the future.

An onboard micropro-
cessor permits selection of
any band available from
domestic satellites, includ-
ing the 32-channel ANIK C2.
Channel tuning provides
direct reading of the tran-
sponder-assigned channel
number and a format control
permits selection of six
frequency band formats—
24-channel C-band, SBS/
USAT and Spacenet already
installed. Select channel
and format, and the micropro-
cessor controls frequency,
channel spacing, tran-
sponder bandwidth, audio

Operating functions including MGC- AGE
normal/invert video, clamp/unclqoei
subcarrier frequency aelecf A
are converniently, locm Alle

(C/N ratio, signal st

frequency and bandwidth,
and antenna and video
polarity —automatically.

Omni’s flexible design
can handle up to three
separate subcarriers
including stereo program-
ming or data. Omni also
will accept descrambling
modules—eliminating the
need for expensive add-on
descramblers.

For CATV and SMATV
applications, severe micro-
wave terrestrial interference
is minimized by optional
internal SAW notch filters,
automatically programmed
to switch in. A 30 MHz low
DG/DP LC bandwidth filter
is standard, and a second
internally installed optional
filter of 18, 22, 26, or 36
MHz bandwidth can be con-
trolled by the microproces-
sor, or manually switched.

Standard’s proven RF

Circle (84) on Reply Card

|

loop-thru circuitry and
blockdown conversion tech-
nology combine, with better
image rejection and lower
differential gain and phase,
to provide excellent video
performance. C/N threshold
is an impressive 6.5 dB at
the wide 30 MHz bandwidth.
Agile Omni is an afford-
able, flexible receiver
designed to keep you in
business, a commitment
Standard backs with its
unique 5-year warranty
program. Contact us for
further information.

> Standard

Sk : Communications
P.O. Box 92151
Los Angeles, CA 90009-2151
Toll free 800/243-1357
(In Calif. 800/824-7766, ext. 275)

Engineered to a new Standard
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TAPE MACHINE TESTING
AND LOTS MORE!

Tape machine testing is just part of Audio Precision System One's
repertoire. For tape, System One does:

* response on stereo machines—or multi-tracks

10 192 tracks

» distortion across the entire spectrum

«wow and flutter, rotational and scrape

« MOL

+SOL

« separation (worst-case crosstalk on multi-tracks)

» azimuth adjustments

« phase vs freguency

+ gap scatter on multi-tracks

« spectral analysis of noise

ANALOG TAPE: System One tests VIRs, ATRs, reel-to-reel, cart, cassette
formats—two or three head—using tapes you make or standard
reference tapes, even with voice between tones.

DICITAL TAPE: Systerm Ones -100 dB (0.0019%) distortion levels make it
the selection of the leading manufacturers of digital recording sys-
tems. Try measuring the -85 to -90 dB distortion 16-bit PCM systems
with a test set with -75 dB residuals!

AND LOTS MORE: Audio Precision’s Systerm One tests all audio equip-
ment in your inventory—compact disc players, consoles, power
amps, distribution amplifiers, switchers, transmitters. Even acoustical
tests on loudspeakers and microphones.
Features such as:
- three forms of imd including transient
«complete, automatic custom test procedures
created without knowledge of programming languages
«fast on-screen graphic or tabular results
«low-cost graphic hard copy via dot matrix printers make System
One the maost powerful choice in audio testing.

Call or write Audic Precision today for complete technical data and
prices on System One.

Audio-.
precision

PO. Box 2209, Beaverton, OR 97075
503/627-0832 1-800/231-7350

E==a=n
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device to read and respond with the con-
tents of its internal errors counters. This
message is identified by an empty D
field, with the FCS field immediately af-
ter the MID. A special organization of re-
sponse information is initiated, as noted
in Table 1. Error registers or counters are
separately cleared to zero by a command
from the system terminal (user’s inter-
face diagnostic panel).
® Message 3: Report Transmissions

A report transmissions order initiates
the receiving device to respond with a
number of messages sent following the
last reset command. The D field of the re-
sponse contains a binary representation
of the number of messages, transmitted
as two bytes, in low-byte, high-byte
order.
¢ NMessage 4: Report Name

At a report name command, the device
identifies itself with its designated name
asastring of ASCII characters. The 32-byte
D field of the response is padded with 0s
(hexadecimal) for names fewer than 32
ASCII characters.
* Message 5: Receive Name

A receive name command stores a
new name designator in the receiving
device name buffer. The D field of the
command is 32 bytes in length, padded if
required, with Os (hexadecimal).
* Message 6: Roll Call

When roll call is taken, the device re-
sponds by indicating its presence on the
network.
* Message 7: On-line

The on-line message informs the re-
ceiving station that the transmitting sta-
tion is on the line and prepared to re-
ceive messages. No response is generat-
ed for this system message.
* Message 8: Set Station Time

Internal real-time clocks are instructed
to set the station time in response to the
network system clock. A 7-byte D field
contains month, day of month, hours
(0-23), minutes (0-59), seconds (0-59) and
hundredths of seconds (0-99), all as bi-
nary representations.
* Message 9: Reset Counters

At a reset counter message, the device
clears all internal error and statistics re-
gisters to 0. No response is generated.

The design of Dynabus was formulated
primarily for use in the broadcasting en-
vironment, providing fast and reliable
communication for various control and
data functions. Although it does have
many similarities with LANs offered by
the computer industry, the realistic
needs of broadcasting have played a ma-
jor role in the development process.

Editor's note: This examinatlon of Dynabus is based
upon documentation provided by Utah Scientific. It is
used with permission. BE))
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Dead air is a broadcaster’s
biggest nightmare. In fact,
everyone agrees that time is
indeed money in broadcasting.
To help keep your station alive
and humming, rely on a source
whose components are respons-
ible for keeping untold hours of
music and conversation flowing
across the airwaves.

Today's demanding broadcast
engineering executives count
on Switchcraft jacks, connec-
tors, plugs, audio adapters and
everything else they need from
our broad selection of standard,
mintature and sub-miniature
parts. That's tangible proof of
our over 40 year commitment to
excellence.

If you'd like that same sense of
assurance day in and day out,
call or send for our latest

product literature. You'll discover
Circle (86) on Reply Card

our network of quality com-
ponents is committed to stamp-
ing out dead air.

’_Send me information on your quality components:
| [J Please have a representative contact me.

| O Piease send me your General Line Gatalog
f covering the complete Switchcraft line.

My area(s) of interest is:

| [] Switches [J Connectors [ Power Cords
O EAC Receptacles [ Jacks/Plugs
[J Molded Cable Assemblies L] Patch Panels

| My application is [ Currem
| O Future O (date)

|

' Telephone ( )

Mail To: Marketing Communications Dept.,
Swilcherafy, Inc., 5555 N. Elston Ave.,

A Raytheon Company
5555 N. Elston Ave.
Chicago, IL 60830

(312) 792-2700
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Using the phone
for remotes

By Jack Cunkelman

Using a telephone for remote commun-
ications and program feedback seems to
be more popular than ever. Being able to
communicate between the remote site
and the studio is critical to effective pro-
duction when using ENG and SNG equip-
ment.

At WLWT-TV, providing return audio
to reporters and trucks in the field has
become an everyday task. To make the
return link as foolproof as possible, 1 built
a simple, yet reliable, device for non-
technical operators. Although several
companies can provide such equipment,
building it myself saved a fair amount of
money. The device is straightforward
and provides excellent audio quality.

Operation

Most IFB and COM lines operate over
automatically answered telephone lines.
In the case of satellite feeds, the return
audio is usually a mix-minus 1FB signal.
All the remote reporter or truck operator
needs is a standard telephone with a de-
tachable handset.

After contact is established between
the studio and remote site, the telephone
handset is disconnected from the tele-

Cunkelman is manager of engineering maintenance at
WLWT-TV, Cincinnati.

phone. The custom amplifier box is then
connected in place of the handset. The
reporter can then adjust the volume to a
comfortable level and begin operating.
It is important that the reporter not re-
place the now-disconnected handset back
on the telephone cradle. To do so will im-
mediately cause a telephone disconnect
and the call will have to be replaced.

Construction
The entire unit is housed in a small

The interface replaces the telephone handset
when in operation.

c1
WHITE  10uf

. | +
RECEIVER
GREEN

O0—

RED
600
MIC R2
BLACK

AR Ay

T 0.05uf

N\ AR RN ANN NN

Figure 1. Schematic for the IFB telephone interface.
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metal chassis. A plastic box can be used
if you think it will stand up to your parti-
cular environment. Mount small rubber
feet on the bottom of the unit to help it
remain stable if located on a desk or ta-
bletop. Don’t assume anything. Labe] all
jacks, connectors, knobs and switches.

The amplifier uses a readily available
[.LM386 power ampiifier IC chip. The chip
is capable of 500mW of audio output and
uses an easy to obtain 9V battery. Al-
though this power level won't drive a
low-impedance headphone to ear-split-
ting levels, the volume should be enough
for most earphones, even in a noisy envi-
ronment. A fresh battery provides about
12 hours of continuous use, which should
be enough for most applications.

The schematic is shown in Figure 1.
The 1C amplifier chip gain is fixed at 20.
Adding R1 provides a simple volume
control. Resistor R3 and capacitor C3
prevent the amplifier from oscillating.

When the device replaces the tele-
phone handset, a 6009 resistor is con-
nected across the telephone microphone
wires. This load is needed to help keep
the telephone hybrid balanced.

When constructing the amplifier box,
remember that the modular handset
jacks are not the same size as modular
line jacks. The modular line jacks are
larger, allowing for as many as six con-
nections. The handset jacks are sized to
permit only four connections.

Optional features

The amplifier box, as described, will
accomplish its assigned task. lt does a
good job and is inexpensive. The design
is, however, easily changed and other
optional features can be added.

One useful addition might be a connec-
tor and switch to allow the handset to go
on-line with the flip of a switch. This
would make using the telephone more
convenient.

The number of additional features is
limited only by your imagination and
budget. Now that the telephone industry
has been deregulated, you are no longer
limited to features provided by the
phone company. Today, if you can build
it, you can probably use it on your tele-
phone line. (BEN
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George Miller lives in Alaska and shoots documentaries. So half the year
he’s shooting at night.
That’s why he replaced the camera he was using with a Sharp XC-Al.The

picture is amazingly quiet. Even when he
goes to 18db gain. THE

And thanks to all the information the | XC-Al
XC-Al displays in the viewfinder, George’s
job is a lot easier. Step-by-step instructions
coach him on what to do, then disappear or
move to one comer automatically.

Of course, George realizes that the
XC-Al can’t do everything, so he still keeps the camera he replaced with it for one

very important job—he uses it to anchor his boat. SHARP

FROM SHARP MINDS
COME SHARP PRODUCTS™

For more information call (201) 529-8731. Write Sharp Electronics Corp., Professional Products Division,
Sharp Plaza, Mahwah, NJ 07430. Or visit your local Sharp dealer. © 1986 Sharp Electronics Corporation.
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Look ahead to 1987
national convention

By Bob Van Buhler

The SBE welcomed the support of four
new sustaining members at the last ex-
ecutive board meeting. They include:
Jampro, Sacramento, CA; Pacific Re-
corders and Engineering, San Diego;
Richardson Electronics, East Rutherford,
NJ; and Utah Scientific, Salt Lake City.

1987 national convention

The 1987 SBE national convention and
Broadcast Engineering conference
promises to be even bigger and more ex-
citing than last year.

Joint radio-TV engineering sessions
begin at 10 a.m., on Tuesday, Nov. 1(.
Attendees can begin their day with a
cash continental breakfast in the conven-
tion center prior to the sessions. The
morning sessions conclude at 12:30 p.m.

After a 1-hour lunch break, the after-
noon sessions continue until 4 p.m. At
that time, a reception will be heid in the
exhibit hall to celebrate the opening of
the 1987 SBE national convention.

Wednesday activities kick off with a
cash continental breakfast available in
the convention center. The separate
radio and TV sessions begin at 8:30 a.m.
The radio sessions will break for lunch at
11:30 a.m. The TV sessions will continue
an hour longer and break for lunch at
12:30 p.m. Each of the sessions will
resume after a 1-hour lunch break and
conclude at 6 p.m.

On Wednesday, the exhibits open at
8:30 a.m. and run concurrently until 7
p.m. Those who have a break in their
sessions will want to tour the exhibit hall.

Thursday marks the final day of the
conference. The morning period will be
devoted to touring the exhibit hall. The
exhibit hall opens at &30 a.m., after a
cash continental breakfast. The exhibit
hall will remain open until 3 p.m.

A 12:30 p.m. engineering luncheon
will highlight the Thursday activities. As
in last year's conference, the luncheon
will feature an important industry leader.

The convention’s final engineering ses-
sions resume at 2 p.m. and conclude at 4
p.m. The convention has been planned
with the attendee in mind. Thursday's

Van Buhler is chief engineer for WBAL-AM and WIYY-
FM, Baltimore.
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schedule will allow you time to enjoy all
the activities and still have time to return
home, if desired. The national SBE event
will again be held in the Cervantes Con-
vention Center in St. Louis.

SBE and BE are once again planning to
publish the conference Proceedings. The
Proceedings were a big hit last year.
They are especially important when you
cannot participate in all of the desired
sessions. The Proceedings also provide
the only way to obtain the graphs, charts
and other visuals so important to many
of the presentations.

In order to accommodate all of the ex-
pected exhibitors, the amount of hall
space has been expanded to 525 booths.
If yvou need additional information on
booth reservations or other convention
matters, call the St. Louis convention
secretary at 314-928-6780.

1986 convention review

The 1986 national convention was a
great success. Anyone who attended the
event can attest to the enthusiasm and
excitement that was generated. The hard
work of the St. Louis SBE chapter and
many others resulted in proceeds of
$36,745, which were donated to the
Ennes Foundation and Scholarship fund.

In addition to the praise from at-
tendees, the convention also received
wide acclaim from the broadcast in-
dustry. Copies of the 1986 convention
Proceedings are available from the na-
tional office for $10.

New SBENET system operator

Chuck Kelly, board member, has
assumed the task of assistant SysOp for
the CompuServe SBENET. He will be
responsible for coordinating and posting
SBE-related information within the
SBENET area. Chapters and individuals
may direct their files and questions to
Kelly either on CompuServe or at
ITC/3M.

Kelly assumes the duties from Gerry
Dalton, the society’'s first CompuServe
SBENET SysOp. Dalton will remain ac-
tive in the SBENET area and messages
can be directed to him there. He also has
been responsible for the installation and
maintenance of most of the national of-

www.americanradiohistorv. com

fice computer hardware and software.

Election ballot

The 1987 annual election is an
especially important event for the
membership. The bylaws revision pro-
posal, which will appear on the ballot,
may determine the quality of the na-
tional board members for many years.

Because of the way the original bylaws
are constructed, large-scale changes can-
not be adopted with a single vote.
Rather, each bylaws revision requires a
point-for-point vote. If you have ques-
tions on how the proposed changes
might affect you and the organization,
contact the national office, an SBE officer
or board member. Additional informa-
tion on the proposed changes will be
presented in Shortcircuits, the SBE Signal
and in BPForum on CompuServe.

New treasurer

Wally Dudash, long-time SBE member,
officer and board member, has retired
from Group W, creating an opening for
SBE treasurer. Richard Rudman, SBE
president, recently appointed Bill Harris,
Duffy Broadcasting, Denver, as interim
secretary. Harris will serve the re-
mainder of Dudash’s term and run for
treasurer in the next election.

The society will miss Dudash’s
valuable participation at the national
level. He served the society in yeoman
fashion for many years and we all wish
him a long and happy retirement.

Update on coordinators

James Lies, chairman of the Northern
Indiana/Southwest Michigan frequency
coordinating committee pointed up a
change in the coordinator list that ap-
peared in January's “SBE Update” col-
lumn. Lies advised BE that his group re-
cently took on additional areas beyond
the South Bend perimeter. If you need
coordinating help in the Northern Indi-
ana or Southwest Michigan area, call Jim
at 219-293-5611.

(E3E))
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Triple Filter Parade—
1 H each of Flat, Low
Pass and Chroma Filters

Triple Vector Overlay—
SMPTE Bars on A, B and
C inputs delayed by 6°
and 12° to demonstrate
phase error

'mputs, more out

and more memory

less money.
Qnly Vldeotek" TV

TVM-620

features and the €
two-in-one unit.
Parade or overla:

to three inputs si
with one touch o
brane control pane
the only combo mi
currently offers ust
one-button memory
For those who

SCH phase monitoring,
VPH-360 can be ad

. vide that capability i

| vectorscope. :
~ Engineers look to Vi
thoughtfully-designe
ment that's built to
and priced to be in your
See your Videotek deale
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:
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Combination Display—

Simultaneous waveform
and vector displays of a
single input

243 Shoemaker Road,
Pottstown, Pennsylvania 19464
(215) 327-2292 3
TWX 710-653-0125 FAX (215) 32
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Tom Nielson has been appointed vice
president in charge of marketing for
Spectra Image, Los Angeles.

David Burns, national sales manager,
Allied Broadcast Equipment, Richmond,
IN {medium audio); Ed .Youskites, mar-
keting manager, broadcast products,
Grumman Electronic Systems, Great
River, NY (small video); and John
Phelan, marketing manager, profes
sional products, Shure Brothers,
Evanston, IL (small audio), have been
elected to the 9-member Exhibitors Ad-
visory Committee. They were elected by
companies exhibiting at the NAB
convention.

They will serve 3-year terms that began

March 31, the closing date of the conven-
tion. They represent audio and video ex-
hibitors occupying small and medium
areas of the exhibit floor.

Committee representation is based on
type (audio, video and outdoor exhibits)
and amount of exhibit space: small
(100-400 square feet), medium (401-1,600
square feet) and large {more than 1,600
square feet). The committee was organ-
ized in 1985.

Henry Lasch has been appointed to
the newly formed position of national
sales manager for Cubicomp, Hayward,
CA. He is responsible for the company’s
domestic sales force, with all U.S.
regional managers reporting to him. He

is a former Eastern regional sales

manager for the company.

Erich Friend has been appointed
lighting specialist for the Dallas region at
Victor Duncan, Irving, TX.

David Ray has been appointed as the
national manager for Monster Cable
Products, Professional Products Group,
San Francisco. He also will head up the
OEM and government sales divisions.

Bob Webb, Grass Valley Group’s na-
tional sales manager, has been chosen as
vice president of marketing for GVG sub-
sidiary, Dubner Computer Systems,
Paramus, NJ. B&))

THE IDEAL WAY TO SWITCH MONITOR FEEDS
IN A PROBLEM-FREE, ECONOMICAL MANNER.

Audio Follow Video

Balanced Stereo Audio

Rack Mount 19" x 1-3/4"

BNC Connectors - Video

Multiple Edge-Board Audio Connector
Centralab Switches - Interlocking
Bifurcated Silver Contracts

Legend Strip #
Unswitched Video Terminated - 75 OHMS i+
Unswitched Audio Easily Terminated
No Signal Loss

No Signal Degradation

Cross Talk Better Than -60db

No Power Required

Simple Construction - Long Life
Light Weight - Under 5 Ibs.

10 x 1 PASSIVE SWITCHER

LOW COST

$295.00
Model AFV - 10

H.M. DYER Etectronics. Tuc.

(313) 349-7910

48647 Twelve Mile Road Novi, Michigan 48050
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PRECISION MAGNETIC
TEST TAPES

SIL D5

Standard Tape Laboratory, Inc.
26120 Eden Landing Road #5, Hayward, CA94545
(415) 786-3546
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SAVE
TIME

For fast, accurate service, please
remove the peel off label used to
address your magazine, and attach
it to the Reader Service Card, the
Address Change Card or to any
correspondence you send us
regarding your subscription.

COMPONENT TELEVISION
SIGNAL MONITOR

* Multi-standard waveform monitoring

e Y BY RY/GBR/YIQ/NTSC

* 3 looping inputs plus ext ref

e Self-contained sequential switcher

e [ndividual or simultaneous monitor-
ing of any 3 synchronous signals

1 * Parade or overlay display

~ a0 ® EXpanded overlay allows timing

measurements to 5ns resolution

PLUS Vector display of
color diff signals

broadcast video systems Itd.

40 West Wilmot St., Richmond Hill, Ontario L4B 1H8

Telephone {416) 497-1020 Telex 06 964 652
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SURVIVAL RADIO

[t really #s a jungle out there. And in that jungle,
Otari’s MTR-10 audio machine gives
you the ammunition you need to stay
alive—like three speeds, micro-

processor control, a built-in cue
speaker, and an optional ten-
memory autolocator.

The MTR-10s “creative arsenal”
helps you keep pace in the tough,
competitive world of broadcast.
Whether you're doing spots, editing,
or working “live”, this rugged machine pro-
vides the features you'll need for the recording
tasks of tomorrow. As one of our customer’s put
it, “Everything I even think [ want to do, I can do
on this machine.”

Now add Otari’s legendary reliability and
customer support, and your chances of survival
become even more certain.

Has a good business decision ever been easier
to make? From Otari: The Technology You Can
Trust.

Contact your nearest Otari dealer for a demon-
stration, or call Otari Corporation, 2 Davis Drive,
Belmont, CA 94002 (415) 592-8311 Telex:
9103764890

Circle (91) on Reply Card
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Continued from page 4
to Dollie Hamlin, program coordinator,
SMPTE, 595 West Hartsdale Ave., White
Plains, New York 10607, by June 15,
Frank J. Haney, Capital Cities/ABC,
and Edward J. Burns, Eastman Kodak
Company, have been named program
chairman and program vice chairman.

DBS comes to England

By Howard T. Head

Direct Broadcast Satellite (DBS) service
opened in England on Jan. 30. Known as
Super-channel, the new service operates

mm\m

Model 616

. ‘Specially designed for television, the
ESAM from Graham-Patien Systems
lets you edit audio the same way you

‘do video. . .operating from the edit
‘keybaard. Only the ESAM has a proven
track record in edit system integration:
for Ampex ACE, CMX, Calaway,

- Convergence, Grass Valley Group, and
-other editing systems thaf operate a

production switcher, Tailored to the

~ needs of every facility, ESAMs ate offered in 8- 12-, and 16-input madels
| Additionally, an electronically controlled prugrammabie equalizer is available for
“the 12- and 16-input mode!s Here are just-a few other mnovau-.re ESAM features:

& Op'erates like a video switcher with preset, pmgram & preview busses
& Manual & full edjt system control of source selection, fransitions, & prewews
& Separate electronics & control panels for maximum flexibility & compact size
= Delivers high quality demanded by recording & post production. professionals

Yet there's more! For a complete brochure, call us toll free:

@i@@ GRAHAM-PATTE
e

insida Calil.: ([800) 422-6662 « Dutside Calif.:

N SYSTEMS, INC.
F.O. Box 1960, ‘Grass Valley, CA ‘:.‘5-9-1'5'

NEED 'I'Il EDIT AIIIIIII:_;_

=i 0w
Edit Suite
Audio Mixers

Model 608 (New for '86)

EBi'r'l! ‘-fl? 2489 » TM ‘hJ .ﬂd r-[lﬁa

Circle (50) on Reply Card

120 Broadcast Engineering April 1987

wyww-americanradiohistorv-com

on a Ku-band transponder on the Eutel-
sat (European Organization of Telecom-
munications by Satellite) satellite ECS-1.

In its first phase, Super-channel ex-
pects to reach most of the more than five
million European homes that already
have cable connections. This initial cov-
erage will include cable systems in Hol-
land, West Germany, Belgium, Switzer-
land and the United Kingdom. Programs
also can be received with parabolic an-
tennas in these countries as well as
Spain, Luxembourg, France, Denmark,
Ireland, Sweden and Finland.

Program variety is the great attraction
of DBS transmissions in Europe. Most TV
broadcasting in European countries is
under tight government control, and
some programs fall short of public tastes.
Videotapes, both legal and pirated, are
widely viewed.

The new enterprise also has attracted
attention to its business structure. Fi-
nanced by a consortium of public and
private British TV companies, it has the
backing of the British government.

Master antenna systems
are legal in Spain

Videotape and film producers and dis-
tributors in Spain have reacted angrily to
a decision by the Supreme Court of
Spain, which held that community vid-
eos are not TV broadcasting and, there-
fore, not subject to government regula-
tion. A community video is a master an-
tenna system, but with two twists—it
doesn’t carry air signals, but runs movies
from noon to midnight.

The great mass of TV viewers in Spain
are dissatisfied with the broadcast pro-
gramming; VCRs are proliferating at the
rate of about 600,000 per year, and video
stores and rentals are springing up like
mushrooms. Any additional programs
are eagerly sought, and community vid-
eos are one way of filling the gap.

Although the law provides for copy-
right protection for videotapes, getting it
is another matter. Pirating of tapes is
widespread, and there also is a shortage
of legal titles. The producers and distrib-
utors want the government to step in in
the hope of getting protection, but the
new court ruling makes it look as if the
government can act only under the guise
of establishing technical standards for in-
terference protection.

Head, BE's European correspondent, is a consulting
engineer based in Madrid. | :r:))m
A
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For five more bucks
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MORE FEATURES g

Designed for either single channel ordual . -
monaural operation, our new 8600 STL system L:
is loaded with features: a built-in subcarrier
generator and demodulator for voice and data
linking; spurious-free power amplifier; front
panel mic input (transmitter) and headphone
jacks (receiver) and built-in capability to prop-
erly match phase and gain between dual links
for either AM or FM stereo applications.

MORE PERFORMANCE
From our extensive experience with STL's ¢
we have used the latest design techniques and ¢
components to create a superlative sounding
system. Because the design is derived from our
respected 8300 Composite STL, you can also
expect the same caliber of stable performance.

MORE COMPANY

Because TFT is behind the new 8600, so is
a full two year limited warranty with service if
you need it: 24 hours a day, 7 days a week.

Photo shows 8600 STL System (Model 8600 Transmilter) as a single link with redundant
receivers (Model 8601 x 2). *Based on avaitable price information 6/86

MODEL BEDD BTL TRANSEETTER

For more than 10 years, th‘i% is the kind of

. back-up support we've provided to broadcasters

who have relied on our legendary 8300 and
7700B Composite STLS.

MORE MONEY

A compact, single rack-space, single
channel 8600 system is an affordable $3,195
suggested list (1 Receiver & 1 Transmitter).
Five bucks more than the Marti STL-10*

LESS DELIVERY
Less than 4 weeks. _
Contact us or your favorite TFT dealer
today for full technical information. If you
can't afford to call, then go ahead and save
the five on our competitor’s less expensive
system. We understand. '

/ 'u ';: ’ ;mr

. . Where New Thfhgs Are Happening!!!
3090 Oakmead Village Drive
Santa Clara, California 95051
Tel: (408) 727-7272
Telex: 910 338-0594 < 1985 757 inc.

Circle (40} on:Reply Card
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Ampex sells equipment;
demos AVC series

NBC affiliate, WMAR-TV, has pur-
chased Betacam ENG equipment to up-
grade its news department, from Ampex,
Redwood City, CA. The purchase in-
cludes: 11 CVR-105 camcorders, four
CVR-25 portable recorder/players, two
CVR-21 portable players, four CVR-10
studio players, three CVR-15 studio play-
ers with AST tracking, 12 CVR-40 studio
recorder/players, an AVA-3 video
graphics system and various accessories.
The station has also ordered an Ampex
PictureMaker 3-D modeling and anima-
tion system.

Ampex demonstrated its AVC Century
series of high-end video broadcast and
post-production switchers to editors,
technical directors, facility operators and
other members of the Hollywood pro-
duction industry during an open house,
Jan. 14, 15, 16 and 19, at the Sheraton
Universal Hotel. The series provides key-
ing, key masking and memory capabili-

uts
professional, commercial and consimer

I Business

ties, and interfaces with any editing sys-
tem, enabling facilities to upgrade their
switchers without replacing existing
equipment.

BTS expands U.S. activities

The BTS Broadcast Television Systems,
Salt Lake City, is expanding its graphics
product range by adding the Vidifont/
Viditext product line from Thomson CSF
Broadcast. Product development, pro-
duction, sales and field service will be
handled by BTS, a subsidiary of BTS
Broadcast Television Systems GmbH,
Darmstadt, Federal Republic of Germany.

Tek Media Supply

Company formed
RTI and Schmidt Audio Visual have
formed a new company to market their
film and video accessory products. Tek
Media Supply Company, Lincolnwood,
IL, offers a line of professional film and
video care and storage supplies and
equipment. Products include the RTI

brand film and video storage racks, film
cleaning/conditioning chemicals, film
splicers, splicing tapes, viewers and
sound readers. Also offered are blank
and custom-printed film leader, Acad-
emy leader, along with storage, shipping
and carrying cases for videotape and
film, audio visual carts and furniture. Tek
Media also will distribute the Tuscan un-
plastic reels and cans. The company is lo-
cated at 4700 Chase, Lincolnwood, IL
60646; telephone 312-677-3000. For toll-
free ordering call 800-323-7520.

Gannett receives
Wheatstone consoles

The Gannett News Service facility in
Washington, DC, is scheduled to receive
A-500 on-air consoles from Wheatstfone,
Syracuse, NY. The consoles will be in-
stalled in the main news production stu-
dios. The consoles are based on the stan-
dard 28-position model and will include
several options, one of which is the
MXM-500 module. 1270

AUTOMATED
—— BROADCASTING
— SYSTEMS

Four Models

SOL-6800/MICRO

For 1 VTR with 4-input AV switcher

From $2 , 500
SOL-6800/MIN!

{Fully programmable)
For 4 VTRs with 6-input AV switcher

From $g,000
SOL-6800/U.1.8.

(Upgradable intelligent system)
For 8 VTRs with 12-input AV switcher

Fem - $12,000

o u heed more measurement capability in the: future,
the unique Amber modular system architecture allows upward
growth and system modification. |

Ask for our comprehensive technical brochuire.

SOL-6800

(Fully programmable/expandable)
For 8 VTRs with 12-input AV switcher

Fem $17,000

A COMPANY DEDICATED TO AUTOMATION

SOLUTEC

H.A. Solutec Lid

4360 d'lberville, Montreal

Quebec Canada H2H 2L8

Tel: {514) 522-8960 Telex: 055-62139

Amber also makes one of the mosl ul}nular portable high
performance audio measurement systems - the 350t Half the

weight and size of comparable instrumgints, the 3501 tias ofie of
-the-pest-reliahility: records in-the industry

amber

Circle (88) on Reply Card

Amber Electro Design lnc.
4810 Jean Talon West
Montreal-Canada H4P 2N5
Telephone (514} 7354105 -
Telex 05-827598

USToll free 800-361 3697

Circle (89) on Reply Card
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the fecling "
you have to buy "

more video/audio
patching than
you really need?

Patchbays are a good idea, but they're not really New SAILS makes circuit designation a breeze.

cost-effective for small studios because they give you more
jacks tha?;ouorﬂ ced. 0 ygvey Our exclusive Self-Adhesive [dentification Labeling

But now, ADC’s exclusive Video/Audio Modular Systermn (SAILS) makes circuit labeling easy and efficient.
Patchbay {VAMP) lets you custom-design your own bay. Each VAMP ‘cha5515 comnes with a sheet of form feec_:l,
Our VAMP saves you money, because you can buy the computer-printable adheswg-backed labels. Th.e unique
exact number of video and/or audio circuits you need, polyester label material won't smear or yellow, is easy to
and add circuits as your needs change. It saves time —to write or type on and removes cleanly without tearing, Un
order modules, just call your local ADC distributor for R SAH‘S are over 72
fast delivery. And it saves space by letting you combine N wide, providing
audio and video patching in a single bay. ample room for

VAMP audio modules feature ADC'’s exclusive QCP - Circuit designation.
punchdown insulation displacement contacts for fast,
durable terminations with no soldering or wire-stripping.
Video modules come with

ADC’s lSJZOOO self- The
normallingjacksora <G . @

pair of CJ2011 single | _ Ea ne:ft:f
coax jacks. Each S Xxperts
VAMP chassis holds

up to 20 modules; mix or
match audio and video modules to
suit your needs.

For flexible audio and video patching with

no wasted space or unnecessary costs, revamp
your system —with ADC’s VAMP

|
4900 West 78th Street,
Minneapolis, Minnesota 55435

Call (612) 893-3010 for the name of your nearest ADC distributor.

Circle (95) on Reply Card
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The Right Stuff!

Ikegami’s HK-322 Studio and HK-323
Field/Studio Cameras:

Here to Stay.

Ikegami’s HK-323 1" and 24" field/studio cameras, along-
side the ever popular HK-322 full production camera,
gives the broadcast marketplace a choice of two distinct,
yet unique cameras, second to none.

The HK-322 with 1" or 1%4" tubes remains the ultimate
production camera in the industry, with specialized func-
tions not found on any other camera. These include 6
vector color cerrector, scan reversal with memory, nega-
tive video, out-of-bands horizontal aperture correction,
scene files with extensive memories, dream effeet and
much more. For complete flexibility, the hand-held
HL-79EP is available as the companion camera.

For field/studio operation, the HK-323 1”and %" cameras,
recently introduced by lkegami, are quickly gaining ac-
ceptance with the networks as the market leaders in this
segment of fully automatic micro-processor controlled,
lighter weight broadcast cameras. The HK-323 is avail-
able with the optional hand-held companion, the HK-323P,
which operates off the same base station.

Once again Ikegami is right where the marketplace ex-
pects us to be; with a commitment to excellence and our
assurance of the best.

For a demonstration of the Ikegami HK-323 and HK-322, ‘
contact us or your local lkegami dealer.

Ikegami

Ikegami Electronics (USA), Inc. 37 Brook Avenue Maywood, NJ 07607

East Coast: (200) 368-9171; West Coast: (213) 534-0050: Southeast: (813) 884-2046 Southwest: (214) 233-2844:
Midwest: (312) 834-9774; Hawaii; (808) 946-5955 |

WWW i radiohistorv caom
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HK-322 hand-held companion HL-79E

_ — ——

HK-323 hand-held com

JSERABIE
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INew productsl

Automation system, interface devices

Allied Broadcast Equipment has announced the following
products:
¢ The Over-Nite automation system uses two Audiometrics
multi-CD players with two SMC carousels and a system con-
troller to allow unattended operation for overnight program-
ming. Also provided are 48 random-access tape cartridge tray
locations and two single-play tape cart players. The system is
CRT-based and includes a stereo monitor amp with provisions
for an external off-air signal, a silence sense alarm, VU test
meters, fiber-optic connection between CPU and keyboard,
dual CRT driver, real time ciock, printer driver and equip-
ment-rack.
* Four relay interface devices that include the model 115
and 116. The model 115 contains one relay and can be
ordered with 2, 4 or 6 form C contacts. The model 116 has
four separate relays each with two form C contact arrange-
ments. The relay contacts are rated at 2A with a supply
voltage required of 24Vdc that can usually be from the
remote-control system, the transmitter or a small separate
supply. Wire attachments are by isolated screw terminals that
require no crimp tugs and no soldering.

Relay interface device
Circle (350) on Reply Card

Satellite video receiver and grounding strap kit
Andrew has announced the following products:
¢ The ASR300 dual-band sateilite video receiver. It operates
in both C- and Ku-bands, and provides video performance
that meets the EIA RS-250B standard. The receiver has dual
RF inputs, frequency-agile RF tuning in 1MHz steps and two
selectable IF filters with independent output level adjustment.
Additional features include a frequency-agile audio subcarrier
demodulator, two fixed-tuned audio subcarrier demodulators
and a clamped composite output with clamp defeat. Alarm
and control capability is provided in the receiver and includes
loss of carrier, loss of video and power supply fault. The

126 Broadcast Engineering April 1987

receiver may be controlled via a serial RS-422 or TTL com-
patible interface.

* A solid copper, preassembled grounding strap kit for use
with Heliax coaxial cable and elliptical waveguide. It is corro-
sion resistant and is shipped fully assembled. It includes a
strap tool for tightening a 2-part tape system and stainless
steel hardware for mounting the grounding cable to the down
conductor,

ASR300 dual-band video receiver
Circle (351) on Reply Card

Character generator with added features

Aston has introduced three features for its A-4 character
generator. They are the LogoMaster graphic/logo compose
facility; Shades, an additional plane with comprehensive
shaded background capabilities and the Hard Disk facility.
LogoMaster allows creation of displays ranging from multi-
colored logos, symbols or special characters at sizes of 10 TV
lines upward to full screen graphics. It is controlled from the
keyboard and can be fed from any video input. The Hard Disk
capability allows for an integral 25Mb disk, with a capacity
equal to 16 floppy disks.

Circle (352) on Reply Card

Audio test system

Audio Precision has introduced the A version of its System
One audio test system. It makes simultaneous amplitude
measurements on two channels, permitting stereo response
measurements at twice the speed. Both channels can be
displayed simultaneously as analog bar graphs or decibel dif-
ference between the channels can be displayed for balance
adjustments. Crosstalk and stereo separation can be displayed
as the amplitude difference between the two channels.

Circle (353) on Reply Card

Transport cases
Andiamo has introduced the line of Aerospace transport
cases. They can be used to transport video gear, sensitive
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electronic instruments, optical and mechanical devices and
computer disks. All cases come with a lifetime warranty. The
cases’ exteriors are made of impact-resistant engineering
plastic. Custom, dust-repellent foam interiors safeguard
against damage to any equipment that's shipped or carried.
The cases also are chemical- and scratch-resistant and feature
a tongue and groove seal that makes them airtight and water-
tight. An interlocking mechanism enables the traveler to con-
nect dissimilar-sized cases. The cases can be carted on two
wheels, dollied on four or stacked horizontally.
Circle (354) on Reply Card

Microphone windshields
Audio Services Corporation has introduced several wind-
shields for stereo microphones. One series looks like the con-
ventional windshield, but has larger diameters for larger ster-
eo microphones. The Rycote Ball Gag houses two remote cap-
sules in either M-S or X-Y stereo configurations. Windjam-
mers are available for all stereo windshields.
Circle (355) on Reply Card

Teleprompter program
Beacon Software has introduced the AUTOPROMPTER+, a
microcomputer-based teleprompter program for the Apple Il
series computers and compatibles. It is a full-featured, menu-

CE/ CORNELL-

1
DUBILIER
Mica Capacitors

LARGE STOCK

VAGCUUM
GAPACITORS

SURCOM ASSOCIATES, INC.

305 Wisconsin Avenue
Qceanside, California 92054
(619) 722-6162

Circle (109) on Reply Card

driven program that supports video or paper-based portable
or camera-mounted prompter systems and offers a range of
features for text entry and electronic teleprompting. The pro-
gram features smooth scrolling text; adjustable scrolling rate;
on-line help screens; 1,350-line text display; program for
minimum of 128k computers; built-in word processor; and
story list management.
Circle (356) on Reply Card

Cart machine

m 1
m

m P-P Auto Trigger
m Separate EXT A & B Triggers
m TV Sync

50 MHz

= ﬂ = 3 = = -_SE_ —_—
19601 Mariner Ave., Tarrance, CA 90503
(213) 371-4662 in CA and AK

Circle (94) on Reply Card
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Broadcast Electronics has introduced the model 5400C
3-deck cart machine. The Phase Lok V head assembly is a key
feature of the machine. It uses a locking azimuth control that
is independent of the height or zenith adjustments. Also in-
cluded is a cartridge guidance system that provides positive
positioning for all accepted cartridges. Features of the cart
machine include the air-damped solenoid in each deck assem-
bly and a torodial transformer in the primary power supply. A
non-repeat function flashes the stop indicator to let the

glass fresnel lens system. The base, hinges and top are all cast
aluminum and mount in place of an incandescent beacon us-
ing the same mounting holes. The beacon operates from
120V, 60Hz power using 2-wire No. 12 or larger.

® The alarm model AL-1001 provides an audible alarm and
NO/NC contacts for remote-alarm alert to the studio. It
mounts in a standard 19-inch rack panel. The panel contains
an audible alarm as well as normally open/normally closed
dry contacts to send an alarm to a remote-control point.

operator know that the cartridge has played through com-
pletely or has stopped before recuing.

Circle (357) on Reply Card
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Solder pots, contact preservatives

Tower strobe models

Broadcast Communications has introduced the following
products:
* The model SB-2001 Brighter ldea strobe beacon is de-
signed for tower applications where a 20,000 candela strobe
is used for daytime lighting and red flashing incandescent
lights are used for night. The beacon is housed in the upper
half of a 300mm code beacon. The bottom glass fresnel lenses
are red and house the two 620W incandescent lamps. An in-
ternal photocell senses the external light level and changes
from daytime strobe to night red flashing lamps.
®* The model SH-2001 is a self-contained strobe housed in a

We’ve taken apart half a million
videocassettes and saved our
customers 2 million dollars

Before we'll reload a %4” u-matic videocassette we take it completely apart and
rebuild it inside and out. We replace wiper flaps, friction pads, tape guides and
leader — everything that’s needed to make the cassette test as good as new. Only
then will we reload it with new 3 M videotapes or other major brands. If we can’t
rebuild it we won’t reload it. W

information
on advertised
products?

Coarc also loads new cassettes with broadcast quality videotape for Betacart
and 34” cart systems.

f\‘ PRy | I.-l_. iy

Just refer to the reader ser-
NS A W E T vice # beneath each ad. Cir-

Custom Loaded Videocassettes (518) 672-7202 I cle the appropriate number
P.O. Box 2, Route 217, Mellenville, New York 12544 on the Reader Service Card
3/4” RELOADING O PROFESSIONAL VHS & BETA O 1/2” AND 3/4” CART CASSETTES b in the back of this issue

Complete the remaining in-
formation and mail!

BROAGDCAST

enGIneeriNG

Circle (97) on Reply Card

SESCOM, INC.

“the audio source”
FOR ALL OF YOUR AUDIO NEEDS
2100 Ward Drive Henderson,NV 89015 U:S.A.

TRANS, AGN,
TAPE, VIDEQ,

Sterso/M LINE, 05C %K

r Ampl,

REE 32pg Catalog & 50 Audlo/\hdeo Applic. -
=ow. PWR SUPP, EQ,
“ ﬁ EPHDNO MG, S i v = -

CALL TO RECEIVE A COFY OF
OUR POCKET-SIZED CATALOG
CATALOGS & ORDERS: {800)634-3457

Torsi| OTHER BUSINESS: (702)585-3400
='jm TWX(910)397-6996

Circle (99) on Reply Card

P.O. Box 12901, Overland Park, KS 66212
US.A

i -,@‘, B-in/2-out, 12-In/4-put, 16—I4-cml
Yidea & Audio Dist Ampls. TV Audio & Recd Prod Consoles
OPAMP LABS INC (213) 934-3566

1033 N Sycamore Av LOS ANGELES CA, 90038
Circle (98) on Reply Card
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" The only Character Generator

that can display these kinds of figures.

Dubner’s 10-K includes 4 anti-aliased typefaces ~ sequencer; built-in sync generator/encoder/keyer;
and 30 standard fonts for $15,500. Designedto:  5%" floppy disk. | R R A =y
meet the demanding requirements of broadcast, ~ Foralittle more, the 20-K offers all of the
teleproduction, corporate and industrial video 10-K features with.a10 megabyte disk and direct
users, the system also features: 16 million colors; compatibility with our CBG, Texta and DPS-1
embossed and 3-D edges; full screenhelpmenus;  Pamnter System.

playback effects: tumble, fade, wipes and pushes; For more information, call your authorized dealer.

DUBNER COMPUTER SYSTEMS, 6 Forest Avenue, Pararaus; NJ 07652 USA (201) 845-8900 TWX 133-184 OFFICES: District of Columbia (301) 622-6313; Atlanta (404) 493-125!

Chicago (219) 264-0931; Minneapolis (612) 483-2594; Diallas/Fort Worth (817) 921-9411; Los Angeles (818) 999-2303; San Francisco (415) 968-6680. A Grass Valley Group Company

Gircle (101) on Reply Card- -
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You’ll meet your
match with our

EDITING
CONSOLES

No matter what VTR equip-
ment you use, Winsted offers
Editing Consoles to match
your requirements! Our de-
signs are based on consulta-
tions with professional users
like yourself.

You've chosen your VTR
equipment carefully, to meet
your specific needs. Now
choose the Editing Consocles
that fit yourequipment - qual-
ity consoles from Winsted.

For our free full-color
FULL-LINE CATALOG
call us toll free:

800-447-2257

TELEX: 510-601-0887

9801 James Circle
Minneapolis, MN 55431

“Tom Hannatard, Dixielsnd
Praductions, Atlanta, GA

SONEX s a special acoustic foam that absorbs ‘noise four
times better than acoustic tile or carpeting. It makes you
sound like a pro — inexpensively — because your‘voice comes
across clear, clean, and intelligible. Use SONEX for video,
remote conferencing, voice-overs, radio communications,
audio production, or anywhere else you need to sound

crystal clear. Kill background noise beautifully — and save
the true sound — with SONEX. Send for all ‘the facts:

' h - SONEX s manufactured by Hlbruck
AIP a and distributed exclusively to the pro
A dlll sound-market by Alpha Audio;

2049 West Broad Street - Richmond, Virginia 23220+ (8{}4) 358-3852
‘ Acoustic Products for the Audio Industry

Circle (103) on Reply Card
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Caig Laboratories has introduced the following products:
¢ Cramolin products are anti-oxidizing solutions that clean,
preserve and lubricate all metal surfaces including gold.
When the preservative is applied to metal contacts and con-
nectors, it removes resistive oxides and also forms a protec-
tive molecular layer that adheres to the metal surfaces and
maintains electrical conductivity. It can be used on switches,
potentiometers, relays, connectors, batteries, faders, inter-
connecting cables, gold-edge connectors, plugs and jacks.

e Solder pots are manufactured in round or rectangular,
shallow or deep, low or high watt densities and cast-iron steel
or stainless steel materials. Most sizes also are available with
full heat operation, thermostat controls or accurate SCR time
proportional controls.

Circle (359) on Reply Card

Audio automation

BC Engineering has introduced the AC 400. It features four
channels with two controls: one to set the rate of change and
the other to set the amount of gain reduction. The four chan-
nels may be used separately or coupled for stereo. Additional
features include variable rate fades; variable gain reduction;
versatile interface; balanced inputs/outputs; stereo coupling
switches; and crossfade capabilities.

Circle (360) on Reply Card

Jackfield cleaner

Canford Audio has introduced two products to clean jack-
fields. The Canford iackfield burnisher is machined from tool
steel, treated to create a fire-burnishing surface and then
chrome-plated. To clean contacts, insert the burnisher, twist
lightly and remove. There is no need to dismantle equipment.
The jackfield solvent injector cleans switch contacts. It has a
channel drilled lengthwise through the tool with an additional
perpendicular channel at the top. Insert the tool into the jack,
the switch contacts are opened, and by inserting the plastic
tube of a solvent aerosol into the back of the tool, the clean-
ing fluid can be injected directly onto the contacts. When the
tool is removed, the movement of the switch contacts com-
pletes the cleaning process.

Circle (361) on Reply Card

Softlights
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Comprehensive Video Supply has introduced a family of
SOFTOUCH softlights. They provide a flexible, indirect light
source. The fixtures are softlights that reflect the direct rays
of a lamp off a reflective surface. The chip-resistant, non-
yellowing white paint on the reflector reproduces the Kelvin
color temperature of any bulb used. The light's center lamp
support swivels around for easy relamping. The lights are
available in five sizes and two kit configurations.

Circle (362) on Reply Card

Broadcast encoder

Crosspoint Latch has introduced the model 6051 broadcast
quality encoder. It accepts RGB signals from graphics and
character generators and converts them to encoded signals
that can be inserted into video switchers or displays them on
projection TV systems. The encoder gen-locks to any color
signal or blackburst. It does not require any external drives.
It has front-panel horizontal and subcarrier adjustments.

P &—*

£ 8.

£
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Memory controller and control board

Electronics Diversified has introduced the following:
¢ The Litestar Il memory controller allows up to 1,000 dim-
mers to be controlled by 120 control channels. Features in-
clude 100 memories, 10 inhibiting submasters, two electronic
crossfaders and a manual crossfader. Qutput is USITT stan-
dard serial digital, with analog backup. Shows may be linked
to disk drive and color video monitor.
® The Troubadour Plus can control up to 1,000 dimmers with
96 control channels. Up to 100 cues may he stored. Features
include 1,000 dimmer proportional patch, 10 inhibiting sub-
masters, X and Y crossfaders, independent master with
timers, full 2/4-scene manual mode and an RGB color moni-
tor. Qutput is USITT standard serial digital, with 1-channel
analog backup. Information is protected by a 10-year lithium
battery.

Cirele (364) on Reply Card

Perfect Timing-

CLOCKS AND
TIMERS

FROM $174

(213) 322-2136
\ 142 Sierra Street, El Segunde, CA 90245

Circle (104) on Reply Card

Wwww americanradiohistorv com


www.americanradiohistory.com

W/

Prevention is the only
protection
Lightning rods atftract lightning—
that's their function. The only sure
protection is to prevent the
lightning from striking the
structure and damaging the
installations inside. That’'s what
the VERDA Lightning Deterrent
does—it gives you protection
from all tightning-associated
problems by deflecting
lightning. A positive corona is
formed which deters positive
lightning energy. The VERDA
Lightning Deterrent can be
applied in all situations requiring
lightning protection—
Communications systems—
microwaves—two-way radio
—TV—FM—Nurad antennas
—boats—police and fire
stafions—ambulances—
telephones—trucks—
It's round-the-clock
protection against lightning.
This system has been storm-
tested on the highest structure in
the worid.

The
Proven
Lighthing
Deterrent!

Lightning Deterrent Corp.
5321 South Kedzie Avenue
Chicago, lllinois 60632
(312) 434-7912 or
1-800-241-2360 ext. 532

Circte (105) on Reply Card

MTS stereo TV multiplexer and modulator

FM Systems has announced the FMT633 second-generation
MTS stereo TV multiplexer and modulator with a built-in DNR
dynamic noise reduction system. The sterec modulator is
compatible with the BTSC TV stereo transmission system and
provides up to 14dB improvement in audio signal-to-noise
ratio. The modulator accepts stereo or mono signals from
audio baseband sources or demodulated subcarrier and con-
verts them to 4.5MHz or 41.25MHz MTS compatible stereo. A
built-in stereo synthesizer converts monaural TV audio to
synthesized stereo so that all TV channels can be received by
the stereo TV sets. The output is connected intc a cable TV
modulator, providing MTS compatible stereo on cable
systems for all TV channels.

Circle (365) on Reply Card

Automatic voltage regulator

Hipotronics has announced the Peschel automatic voltage

regulator. The regulator uses the patented Peschel variable

transformer and is available in medium to high power. Input

voltage is available from 240V to 13.8kV in ranges of +9% to

—14% or +20%. Output capacity is available from 40A to
2,000A.

Circle (366) on Reply Card
B

NICE CURVES.

One look at the curves of
Orban's 622B Parametric
Equalizer shows you its unusual
flexibility. But they only hint at
the 622B's satisfying musicality
that pleases thousands of users all
over the world. Features include:

132 Broadcast Engineering April 1987
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B 4 bands/channel of powerful parametric EQ
(channels can be cascaded for 8-band
operation); Each band is adjustable for +/6dB
boost/—-40dB cut

B Overlapping bands allow maximum flexibility to
deal with troublesome frequencies

B “Constant-Q"" design emphasizes non-
interaction between EQ parameters

B The perfect choice for corrective notch filtering
or creative shaping

Orban Associates Inc, 645 Bryant St.,
San Francisco, CA 94107 (415) 957-1067 Telex: |7-1480

Circle (116) on Reply Card
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¥ Professional services

VIR JAMES P.C.
CONSULTING ENGINEERS

Applications and Field Engineering
Computerized Freguency Surveys
3137 W. Kentucky Ave.—80219
(303) 937-1900

DENVER, COLORADO
Member AFCCE & NAB

STEIGER, HURRAY &
ASSOCIATES INC.
CONSULTING ENGINEER SERVICES

6816 Westview Drive
Cleveland, OH 44141
(216) 526-7187

EVANS ASSOCIATES

CONSULTING TELECOMMUNICATIONS ENGINEERS
AM-FM-TV-CATV-ITFS-LPTV SATELLITE
216 N. Green Bay Road
Thiensville, Wisconsin 53082
Phone: (414) 242-6000 Member AFCCE

FCC ON-LINE DATABASE

datsworld

Allocation/Terrain Studies
AM e P @ TV @ LPTV & ITFS
P.O. Box 30730
Bethesda, MD 20814
{301) 652-8822 1-800-—-368-5754

D. L. MARKLEY

& Associates, Inc.

CONSULTING ENGINEERS
2401 West Moss Ave.
Peoria, lilinois 51604

{309) 673-7511
Member AFCCE

CHIPS DAVIS
'LEDE DESIGNS, INC.

Acoustics for Stereo

Facility Design
Consultation ,
(415) 459-2888

TEKNIMAX

TELECOMMUNICATIONS

DENNIS R. CIAPURA
PRESIDENT

11385 FORESTVIEW LN,

SAN DIEGO. CA 92133 (619) 695-2429

SMITH and POWSTENKO

Broadcasting and Telecommunications
Consultants

- 2033 M Street N.W., Suite 600

Washington, D. C. 20036
(202) 293-7742

BLAIR BENSON

Engineering Consultant
TV Systems Design and QOperation
23 Park Lane

Norwaik, CT 06854
203-838-9049

LAWRENCE L. MORTON
ASSOCIATES

24671 SUPERIOR LANE
LAKE FOREST, CALIFORNIA 92620

LAWRENCE L MOHTON E.E.

TILEC OMMLESE & TIONS TMGINEIRT

(714 859-6015

JOHN H. BATTISON PE.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV
Antenna Design, Proofs, Fieldwork
890 Clubview Blvd. North
Columbus, Ohio 42085
614/888-3364

Reobert J. Nissen

THE NISSEN GROUP, INC.

Communications Technology Consultants

32 Ridge Drive = Port Washington, New York 11050
(516) 944-5477

BROADCASTING CONSULTANTS
AND ENGINEERS
FCC Applications and Field Engineering
Frequency Searches and Coordination
Towser Erection and Maintenance
¢ Facility Design and Construction
Contact:

® 9 e

KENNETHW. HOEHN wlnc
23400 Michigan Avenue @
Dearborn, M1 48124 (313) 562 6873

SELLMEYER & KRAMER, INC.
CONSULTING ENGINEERS
Steve Kramer, P.E. (214) 548-8244
Jack Sellmeyer, P.E. (214) 542-2056

AM FM TV MDS ITFS LPTV CATV
APPLICATIONS » FIELD ENGINEERING
P.0. Box 841 McKinney, TX 75069

ERIC NEIL ANGEVINE, P.E.

consultant in acoustics

specializing in broadcast studio agoustics

Stillwater, OK 74075
405-372-3949

910 Lakeridge Drive
405-624-6043

| ATT: CHIEF ENGINEERS I

broadcast video maintenance

LUNAR VIDEC LTD.

FAST TURNAROUND ON ENG, EFP, EDIT
SYSTEMS, MONITORS, TEST EQUIP. SONY, JVC,
PANASONIC, TEKTRONIX —UPS & AIR FREIGHT.
PU/DEL DAILY.

CALL
COLLECT

138 E. 26th St, NYC (212) 886-4802

Consultation Services

Lightning - Power Conditioning - Grounding
Over 40 years experience. work gudranteed

Raoy Carpenier
Presrgent

Lightning Eliminatars and Consulants
13007 Lakeland Ad.. Santa Fe Springs, CA 90670
(2131 046-6886 TWX 910-586-1381

3 ST [ videe Tie Lines ™

pATCHrR’NTS In 1 2 Aux 1 2 Mon A B

Custom Paich Bay Labsiing for the Audio/Video Industties
By

PATCH BAY DESIGRATION COMPANY
Div of Glendale Rubber Siamp & Prirting Co . Inc
CHARLIE SCHUFER

P.0. Box 6278, Glendale, CA 91205

4742 San Fernando Road
Glendale, CA 91204

Telephone
(818) 241-5585

ENG SERVICE

VTR

Bili Nelson
Chicf Engineer

Associates, ITnc.

Prompt TURNAROUND on
34" editors, color ENG cameras.
3023 Holiday Drive, S.W, Phone

UNUSED

CALL LETTERS
CALL

dataworld’

1-800—368-5754

FLOOW A7) Iy Yl TIreawitre

@ Ulpha Jower Deaign, Inc.

YUl Watertall Way, Richardson, Texas 75080
214-783-2578
STRLCTURAL ENGINERRS SPECIALIZING (N TOWER DESIGN
REGISTERED TO PRACTICE IN 49 STATES.. THREE DIMEN-
SIONAL COMPUTER ANALYSIS WITH LATEST DESIGN TECH-

Applications and Rulemakings
11243 $plit Rail Lane
Fairfax Station, VA 22039
(703) 764-0543
Member AFCCE

Mailing labels
Full direct-mail service.
STATIONBASE

Box 24092, Tempe, AZ 85282
(602) 437-3461

Huntsville, AL 35805 (205) 533-0571 NOLOGY. .. INSPECTION & REVIEW TOWER MODBIFICATIONS
R.J. GRANDMAISON. P.E. A OUR COMPUTER L EMS
CUNSUI_TING ENG'NEER We supply: AM/FM/TV broadcast-ers on aoarns?osww
computer diskettes (C;?uuga c/waﬂw deMJ{w

PAUL J. MASTORAKIS, CONSULTANT
TV — Systems Design —Installation — Repairs
Freelance Engineer
104 Charmont Drive, Columbia, SC 29223

Wwww americanradiohistorv com
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Advertising rates in Classified Section are $1.50 per
word, each insertion, and must be accompanied by
payment to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge, $35.00.

For ads on which replies are sent to us for forward-
ing (blind ads), there is an additional charge of $35.00
per insertion, to cover department number, processing
of replies, and mailing costs.

Classified columns are not open to advertising of
any products regularly produced by manufacturers
unless used and no longer owned by the manufacturer
or distributor.

IClassifiedl

FOR SALE (CONT.)

TRAINING

ELECTRONICS DEGREE by correspondence. Earn
Associate, then Bachelor's. NHSC accredited. Free
catalog. Write Grantham College of Engineering,
Dept. EE-5, 10570 Humbolt St., Los Alamitos, CA
90720. 8-82-tfn

FCC GENERAL RADIOTELEPHONE operators license
through cassette recorded lessons at home plus one
week seminar in Boston, Washington, Detroit or
Philadelphia. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Preparation,
1201 Ninth, Manhattan Beach, Calif. 90266, Telephone
(213) 379-4461. 8-81-tfn

EQUIPMENT FOR SALE: 85 Sony 3" VCR's —Con-
sisting of: 51 BVU200, 5 BVU100, 8 BVUS50, 19
VO2860A, 3 VO2600; 6 Ikegami HL77 cameras and 6
RCA TK76 cameras; 25 miscellaneous color monitors,
4 CVS520 TBC, 1 Associated environmental chamber,
777 pieces of miscellaneous Kliegl, Colortran and
Century studio lighting equipment. For further infor-
mation contact Rick Melamed ABC-TV (212) 887-4981.

4-87-1t

TEKTRONIX 7623 storage scopes and or several 7A11,
7A14, 7TA16A, 7B53A, 7CT1N, 7D13, 7D14, 7D15 piug-
ins, calibrated, accessories, books, and warrantied.
313-661-0445. 4-87-1t

SAVE BIG BUCKS during our CLOSE-OUT SALE!
Digital-Effects Systems, Broadcast-Cameras, Editing-
Systems, Tektronix-Test-Equipment, Sync. and
Character-Generators, SEG's, Monitors, Tripods, 19"
Racks and Cases and much more. Ask for our Special-
Sales List. Inter-Cine-Video Corp. 312-872-1665. 4-87-1t

RCA TT-5EH AND TT-25BH TV TRANSMITTERS, Com-
plete or parts $20,000. For more information call or
write Dan Jordan, P.C. Box 6348, Evansville, IN 47712
(812) 963-6882. 4-87-11

TEKTRONIX RM529 WFM; Cohu synchgenerator with
Modern Video Company colcrizer; Panasonic WM-
series broadcast microphones: 1323, 1326, 1505, 1520,
1521, 15655, 1600; UAP 5x5 audio D.A. with vu metering.
SounDesign, P.O. Box 921, Beverly Hills 90213
(213/276-2726). 4-87-1t

SERVICES

ONE STOP FOR ALL YOUR PROFESSIONAL AUDIO
REQUIREMENTS. Bottom line oriented. F.T.C. Brewer
Company, P.O. Box 8057, Pensacola, Florida 32506.

7-71-tf

3-D TELEVISION, —true stereographic NEW! LeaVi-
sion tm over/funder (not red/blue). Viewers, consuiting.
lens rental. Info-SASE. DEMO (VHS/BETA)®photo®
viewers-$2995 * $2 S&H. TVLI-BE, CS3030 Linden-
hurst, NY 11757 (516) 957-4393 (212) 245-6119.  9-86-tfn

TRANSMITTER TUBE REBUILDING SINCE 1941:
3CX2500, 4CX5000, 4CX15000 and many others. Write
for details. FREELAND PRCODUCTS CO., Rt. 7, Box
628, Covington, LA 70433. (504) 893-1243 or (800)
624-7626. 6-79-tfn

VITAL SWITCHERS: Buying one used? Need cne refur-

bished? Adjusted? Call an expert, call Charles Kunz,

(305) 556-9638 (work) or (305) 362-3308 {evenings).
3-87-2t

FOR SALE

RCA COLOR TELECINE SYSTEM, New/unused. To in-
clude: TK-66, color camera, TP-66, 16mm telecine pro-
jector, TP-7, 35mm slide projector, TP-55B, camera
multiplexer. Write to: P.O. Box 23555-273, San Diego,
CA92123. 1-86-tfn

SONY BETACAM BVV-iA RECORDER & BVW20
FIELDPLAYER. Recorder has custom carrybag and
audio and timecode mods. Both units in excellent
cond. $4750 ea. Call: 415-383-5994. 2-87-3t

FOR SALE—EQUIPMENT: AFC/Microdyne 4.3 Meter
Conical Horn Satellite Antenna with Motor Drives and
MAPS controller. Call KRIV-TV, (713) 626-2610,
Wendell Wyborny, VP/CE. 4-87-1t

FOR SALE -EQUIPMENT: RCA TCR-100 with TR-60
Master Machine, TCR-100A with SP-100A both
machines refurbished with 200D cartridges, Winder,
Spare Heads, Parts and Central Air System. Call KRIV-
TV, (713) 626-2610, Wendell Wyborny, VPICE.  4-87-1t

FOR SALE—-EQUIPMENT: RCA TR-60 2 Highband
Videotape Machine with Spare Head. Call KRIV-TV,
(713) 626-2610, Wendell Wyborny VP/CE. 4-87-1t

FOR SALE - EQUIPMENT: RCA-TVM-6A 76Hz
Microwave System with two receivers, MACOM PAC
6.2, 7.5 subcarrier additions, Waveguide combiners,
spare low voltage supply, klystrops, and misc. parts.
Call KRIV-TV, (713) 626-2610, Wendell Wyborny VP/CE.

4-87-1t

%" U-MATIC videocassette recorders: Panasonic NV-
9200A. Many excellent features. Ideal for recording,
playback or source recorder in a basic editing system.
Excellent condition. $1,200.00. Call 213-299-1411.
4-87-1t

HELP WANTED

HELP WANTED —TECHNICAL. VACATION RELIEF
ENGINEER - KRIV-TV, Fox Television, Houston, is
seeking a qualified vacation chief engineer. Must have
minimum of 1 year MCR experience. FCC license
preferred but not necessary. Send resume to; KRIV-TV,
P.O. Box 22810, Houston, Tx. 77227, Attn: Mike Chase,
E.O.E. 3-87-2t

COPPER! For all your broadcast needs. #10 ground
radials; 2, 4, 5, 8" strap, flyscreen, counter poise mesh.
317-962-8596. Ask for copper sales. 2-87-6t

32' MOBILE VAN, 4 cameras. 2-1" VTRs, digital ef-
fects, CG, currently doing regional network basketball
& football. Call 317/849-3202. 2-87-3t

ADM 2400 stereo/multichannel television audio pro-
duction board. Twelve of 24 inputs populated, some
Eq'd. New modules available current production.
Talkback/foldbackiecho send, controlfstudio/studio/
director monitoring modules. Redundant PS, internal
patch bay, new 1978. Used price less than half new to-
day. Dave Soiinske, WSYR, Syracuse. 315-472-9797.
3-87-2t
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HELP WANTED - TECHNICAL: ASSISTANT CHIEF
ENGINEER — KRIV-TV, Fox Television, is seeking a
qualified Assistant Chief Engineer. Must have
minimum of 5 years television broadcast experience.
Must have supervisory experience and be familiar with
studio equipment, maintenance and UHF transmitter.
Must also have good communication and budgeting
skills. FCC license and SBE certificate required. Send
resume to: KRIV-TV, P.O. Box 22810, Houston, Tx.
77227, Attn: Wendell Wyborny, VPIGE. 4-87-2t

TVTRANSMITTER AND STUDIO ENGINEER. Skilled in
maintenance of broadcast transmitters and studio
equipment. Equal opportunity employer. Send
Resumes, Chief Engineer, WGBS TV, 420 N. 20th St.,
Phila., Pa. 19130. 4-87-1t

www.americanradiohistorv. com

HELP WANTED (CONT.)

TRANSMITTER SUPERVISOR. 3 years high power
UHF experience required. Studio maintenance ex-
perience preferred. Connecticut's leading indepen-
dent. Pay commensurate with experience. ECE. Call
Charles Allen (203) 575-2020. 3--87-2%

HELP WANTED —TECHNICAL: MASTER CONTROL
OPERATOR —KRIV-TV, Fox Television, Houston, Tx.,
is seeking a qualified Master Control Operator. Must
have minimum 2 years prior MCR experience. FCC
license or SBE certification required. Send resume to
KRIV-TV, P.O. Box 22810, Houston, Tx, 77227, Attn:
Wendell Wyborny, VP/Chief Engineer, EC.E.  3-87-2t

VT EDITOR. International television news agency in
New York. 1" BVU 800°s & convergence exp. Satellite
knowledge a plus. Some maintenance experience or
willingness to learn. Salary history and resume to
Broadcast Engineering, Dept. #677, P.O. Box 12901,
Overland Park, KS 66212. 4-87-1t

SENIOR VIDEO/AUDIO
SYSTEMS ENGINEERS

If you have at least 5 years
experience in video / audio systems
engineering and are a creative
person, WE WANT YOU!

We are expanding our operations into
new modern facilities in scenic Salt
Lake City. These immediate openings
come with a compensation package
that includes excellent benefits.

Setting new standards in the design
and integration of teleproduction
facilities and remote production
vehicles.

WRITE TO:

Dave Taylor

Centro Corporation

369 Billy Mitchell Road

Salt Lake City, Utah 84116
No phone inquiries accepted

Want more
information on
advertised
products? Use the
Reader Service
Card.
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HELP WANTED (CONT.)

HELP WANTED (CONT.)

SERVICE AND QC TECHNICIANS - Studer Revox
seeks experienced Service and Quality Control
Technicians for openings in both the Studer and
Revox divisions. Thorough knowledge of recording
systems is essential; experience with other audio
components and microprocessor control systems
preferred. Openings at Nashville headquarters. Ex-
cellent benefits, salary based on experience. Apply by
written resume’ only to: Doug Beard, Director of
Technical and Marketing Services, Studer Revox
America, 1425 Elm Hill Pike, Nashville, TN 37210. EQOE.

4-87-2¢

MAINTENANCE ENGINEER: Come work in a fast
growing Central Florida market. We're looking for a
self-starter who can approach problems with a profes-
sional engineering attitude. Applicant should have
prior experience in all areas of studio maintenance.
Expert knowledge is needed in ail tape machine for-
mats as well as state of the art microprocessor based
equipment. Salary commensurate with experience.
E.O.E. Send resume to: Barry Edwards, WESH-TV, P.O.
Box 7697, Orlando, FL 32854. 4-87-2t

ASSISTANT ENGINEER, Design campus-wide televi-
sion and audiovisual systems. Develop bid specifica-
tions. Coordinate instaltation of equipment and per-
formance Inspections. Bachelor's degree and two-
year certificate (or Associate Degree) in an accredited
electronic program. Please call (716) 831-3761. An Af-
firmative Action/Equal Opportunity Employer. 4-87-1t

BROADCAST MAINTENANCE ENGINEER: Major NYC
public television station. IBEW, NYC VHF seeks
maintenance personnel experienced in SONY 2000,
Betacart, Ampex APR-2, CMX, GVG, Vitifont and
Tektronix. COMPETITIVE SALARY/EXCELL. BNFTS.!
Send Resumes to: BOX BE 1094, 10 W. 20th St., NYC
10011, Equal Opportunity Employer. 4-87-1t

HELP WANTED: Senior TV Maintenance Engineer for
public broadcasting station in Rochester, NY. Design,
repair and maintenance of television equipment, in-
cluding 1" Ampex VTR, Sony BVU, Ikegami 357
cameras, ACE editor. Minimum five years experience
required, Digital, microwave and transmitter ex-
perience desired. FCC general class license preferred.
Competitive salary and excellent benefit package.
Send resume and salary history to WXX! Personnel
Dept., P.O. Box 21, Rochester, NY 14601 EOE. 4--87-1t

MAINTENANCE ENGINEER. International television
news agency in New York. Sony BVU 800's, 1" C for-
mat Ampex VPRs, computer editors, microwave, fiber
optics. Editing capabilities a plus. Resume & salary to
Broadcast Engineering, Dept. #678, P.O. Box 12901,
Overland Park, KS 66212. 4-87-1t

WANTED TO BUY

HIGHEST PRICES for 112 Phase Monitors, vacuum
capacitors and clean, one kw or greater powered AM
and FM Transmitters. AH duty and transportation paid.
Surplus Equipment Sales, 2 Throncliffe Park Dr., Unit
28, Toronto, Canada M4H 1H2, 416-421-5631.  3-86-tfn

WANTED: Ww-Il German and Japanese radio equip-
ment. Unused US Navy and Signal Corps radio equip-
ment before 1943. Pre-1923 radio equipment and
tubes. August J. Link, Surcom Associates Inc., 305
Wisconsin Ave., Oceanside, CA 92054, (819) 722-6162.

7-86-tf

For fast, accurate service,
please remove the peel off label
used to address your magazine,
and attach it fo the Reader
Service Card, the Address
Change Card or to any
correspondence you send us
regarding your subscription.

L

Reconfirm your involvement in the broadcast industry!
Renew your subscription today.

Overland Park, KS 66212;
(913) 888-4664.
*Minimum order 1,000 copies

Tom Nilsen

CHICAGO, ILLINOIS

/Advertisingsales offices

NORWOOD, AUSTRALIA
Hastwell, Wiltiamson, Rouse Pty. Ltd.
P.O. Box 419

Interested In ordering article
reprints out of this or another
issue?* Reprints can be excellent
learning tools for your technical
staff and great marketing tools for
your sales staff. Call or write
Cynthia Sedler at Intertec
Publishing Corp., P.0O. Box 12901,

Phone: (312) 887-0677
(312} 8B7-0684

15 Spinning Wheel Rd.

Ste. 430

Hinsdale, IL 60521

NEW YORK, NEW YORK
Diane Gottlieb-Klusner
Phone: (212) 702-3404
Josh Gordon

Phone: {212) 702-3405
866 Third Ave.

New York, NY 10022

SANTA MONICA, CALIFORNIA
Herbert A. Schiff

Phone (213) 393-9285

Jason Periman

Phone (213) 458-9987

Chris Woodbury

Phone (213) 451-8695

Schiff & Assaciates

501 Santa Monica Blvd., Ste. 504
Santa Monica, CA 90401

Norwood 5067, Australia
Phone: 332-3322
Telex: AAST113

LONDON, ENGLAND

Nicholas McGeachin

Suite 460, Southbank House

Black Prince Rd.

London SE1 78

Telex: 295555LSPG

Telephones: 01-735-8171
01-587-1578

TOKYO, JAPAN

Haruki Hirayama

EMS, Inc.

Sagami Bldg., 4-2-21, Shinjuku
Shinjuku-ku, Tokyo 160, Japan
(03) 350-5666

Cable: EMSINCPERIOD

Telex: 2322520 EMSINCJ

FUBLISHING CORPONATION

<1987, All rights reserved.
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Page

Number

Abekas Video Systems .. ....... 41

Acoustic Systems ............. 74

ADC Telecommunications, Inc. . 123

ADM Technology, Inc.......... IFC

ADM Technology,Inc........... 70
Alamar Electronics USA,

INC. ..o e 62
Alpha Audio .............. ... 130
Amber Electro DesignInc. .. ... 122
Ampex Corp. (AVSD) ........ 84-85
Ampex Corp. (MTD) ......... 56-57
Arrakis Systems,In¢c. .......... 21
Audio Precision .............. 112
Audio-Technica U.S,, Inc. ....96-97
Barco ........c. i 42
Belar Electronics Laboratory

Inc. ... .. 68
Best Power Technology,

Inc. ... 93
Broadcast Electronics Inc....... 39
Broadcast SupplyWest ........ 46
Broadcast Video Systems

Ltd. ..o 118

BSM Broadcast Systems Inc.....82
BTS Broadcast Television

Systems ......... .. ... 47
COARC. .................. 128
Camera Mart,Inc. ............. 99
Christie ElectricCorp........... 78
ChyronCorp. ......coovviiin.. 59
Cipher DigitalCorp............. 60
Circuit Research Labs, Inc. ..... 13
Clear-Com Intercom

Systems .......... ... ..., 32
Comark ................... 30-31
ComrexCorp...........coovut. 64
Continential Electronics,

Div.ofVarian ............... 32
Current Technology inc. ........ 94
Data Securityinc. ............. 48
Datatek,Inc................... 29
Datuminc. ............ ... . ... 40
DiTechInc. ................. IBC
Dubner Computer Systems ..... 65
Dubner Computer Systems ....129
Dynair Electronicsinc. ......... 63
ESE ..... ... ... ... ... ... 131
Garner Industries ............. 36
Graham-Patten Systems inc. .. .120
Grass Valley Group, Inc.......... 9
Gray Engineering

Laboratories ............... 40
H.M. Dyer Electronics,

InC. ... 118
HarrisCorp................. 50-51
Harrision Systems............. 87
Howe Audio .................. 72
IGM Communications.......... 49
Ikegami Electronics Inc. ...124-125
JamPro Antennasinc........... 28
JVC Company of America ...... 19
Kikusui International ......... 127
Lake The Systems Company . .... 3
Lea Dynatechinc. ............ 104
Leitch Video of America,

Inc. ... 61
Lightning Deterrent Corp....... 132
M C G Eiectronics, Inc. ......... 91
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3M Broadcast & Related
Products................... 83
M/A-ComMaclinc. ............. 27

Matthews Studio Equipment ....68
Midwest Communications

Corp. . v 1
New England Digital ........... 81
Odetics,Inc................... 45
Opamp LabslInc. ............. 128
Orban AssociatesInc. .......... 7
Orban AssociatesInc. ........ 132
Orban Associates Inc. ......... 17
OtariCorp. .................. 119
OtariCorp. ... cvin i 15
Panasonic Broadcast

SystemsCo................. 79
Panasonic Broadcast

SystemsCo................. 77
Panasonic Broadcast

SystemsCo................. 75
PCO, Inc.......... oo, 89
PolariodCorp............... 66-67
Potomac Instruments .. ........ 86
Ramsa/Panasonic............. a5
RankCintel................... 73

Rationa! Broadcast Systems ... .55
Richardson Electronics

INC. i e 71
RoscorCorp. ................ 101
RTS Systems,Inc. ............ 108
Sencore ....... .. i 107
Sescom,inc. ................ 128
Sharp Electronics Corp. :...... 115
Shure Brothersinc. ............ 54
Shure Brothersinc. ............ 11
SolutecLtd. ................. 122
Sony Corp. of America

{Broadcast) .............. 24-25
Sony Corp. of America

(Broadcast) .............. 34-35
SonyMagTape ............... 69
Standard Communications ....111
Standard Tape Laboratory,

InC. v 118
Stantron/unit of Zero

Corp. v 92
Studer Revox America

INC. ... 37
Surcom AssociatesInc. ... .. .. 127
Switchcraftine. .............. 113
TASCAM Div. Teac Corp. of

America .................. 105
Telex Communications,

INC. i e 43
Telex Communications,

nc. ... 38
Telex Communications,

Inc. ... 109
TFT,INC. oo it 121
TOpazZ « vt 90
Total Spectrum

Manufacturing, Inc........... 53
Utah Scientificlne. ............ 33
Videomedia ................. 103
Videotek,Inc. ................ 117
Ward-Beck Systems Ltd. . ... ... BC
WinstedCorp. ............... 130
Yamaha International Corp....... 5
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62 ..... 800/328-1684
16 ..... 617/272-3100
72 ..., 818/843-6715
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32 ..... 800/243-2001
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6 ...... 800/227-4498
116 ....800/227-4498
11 ..., 800/227-4498
91 ..... 415/592-3311
10 ..... 415/592-8311
57 ..... 201/348-7336
56 ..... 201/348-7336
B3 ..... 201/348-7336
74 ... 818/700-1233
48 . .... 800/225-1618
64 ..... 301/589-2662
73

52 ..... 312/297-7720
93 ..... 609/667-7300
51 ..... 800/323-1770
777 .. ... 312/539-7700
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80 ..... 800/843-3338
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58 ..... 312/866-2553
8 ...... 312/866-2553
89 ..... 514/521-5464
14 ..... 201/833-5231
23 ..... 201/833-5231
49

84 ..... 800/243-1357

100 ....415/786-3546

69 ..... 800/821-0019
25 ..... 615/254-5651
109 ....619/722-6162
86 ..... 312/792-2700
79 ..... 213/726-0303
31 ... 612/887-56550
26 ..... 612/887-5550
82 ..... 612/887-56550
40 ..... 408/727-7272
61 ..... 619/279-0111
38 ..... 914/358-8820
22 ..., 800/453-8782
106 ....408/745-1700
90 ..... 602/997-7523

....... 416/438-6550

102 ....800/328-2962
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the journal of broadcast technology

P.0O.Box 12837 = Overland Park, Kansas 66212 « 913-888-4664

ADDRESS CHANGE CARD
AND FREE SUBSCRIPTION FORM

Use the card to the right for new subscriptions or change of address. Plgase
filt in the form completaly. You need té complete this form ONCE A YEAR to
remain on subscription list.

To apply for a BROADCAST ENGINEERING (free) subscription you must
answer all questions. Fill in the form &t tha right compistaly.

For Acddress Change, you mus! include Company Name, or Station Initials,
and complete Stree! Address in shaded box ai right.

TC ENSURE UNINTERRUPTED DELIVERY TO NEW ADDRESS, BE SURE TO
AFFIX LABEL FROM COVER IN SPACE PROVIDED AT RIGHT AND ANSWER
ALL QUESTIONS.

1. Plezse check the ONE type of lacllity or operation that best describes
your busipess ciassification:
Low power TV station ..., ... o ¥ e mmcy et B Y 75273 ) T e
TVstation..............
AM station .. ....
R B T, e e e e T TR R b m ek e i b AT D mm m - 1P ek
AMEFMBIAHON . .. oo Clliiie s 6o te 4k« 3+ L L - 66 e e e )
L R T e e e A 1 AT =Pl T T
TVEFMStation. .., . ...
TV, AM & FM statian . iy g
CATV facility .
Mon-broadcast TV mciuding
closad Glrcult TVICCTV) . . ..o e T
Recordingstudio. .. ... ...c...... .. .. T e s e
Teleproductionfacility ... .. ... .. ... ..,..... .. OBt EDY G s T e
Microwave, relay station
orsatellilécompany .. ... . .o
Governmend . E R T T L S Ay Ty PR
Consultant {engmeering o
management). , : s e e g A g TR T e
Dealer, dlsinhu!or or manufacturar ..................................
Other: Spacify ............ T

J

= el I WV aahy s

2. If you checked 20 through 26 above, which of the following bast describes
your over-the-air station; (Chack nnly one.)
COIINEFEIRL .« o e .. v s T a s Al wh Lo bl s e m T A U T - -
Educaimnak......._.. e g AN A 0 ) S e M- - -
Raligious . . ...... .. .. B R pvas b G EATAT R s A ERnEal  BE - Eam . -
Campus low frequensy. .. . ......... I PN gk, S B :
Community ..o L A =y RS S
Municipallyowned .. . ... . .. . ... Sy SRS A/ gt

3. Check tha category that best describes your tille: [Check only one.)

Company managemsnt—chairman of the board, president, owner,
partner, director, vice prasident, ganeral manager (0ther than in charge of
engineering or station operation management) and olher corporale and
financiaglofficials .. ... ... ... ..... .

Technicel managoment & anginesring = technical directer or manager, chlel
enginear, oiher engingering or technigal titles . .. ... ... ..... .. oa

Operations & station management/production & programming— V¢
operations, operation managerdirsctor, stalion manager, praduction
manager, program manager, news director and olher operations
HUEHEr | bed s 4.5 4. . $weds  TF Tgma- o A sy -

4. IMPORTANT: Check the stalement that besl describes your role in tha
purchase of major communication squipment components
and accessories.
Make final decision 10 buy a specitic make or mode|
Recommend make Ur modal 1o be purchased ... . ..
Have no part In speclfying or buying

5. i none of the loregoing businesses or occupalional categories fits your
sluations, pleass describe specifically your occupsatlon or Interast In
BROADCAST ENGINEERING magazine

You must date and sign in this space...

S N TR e o o S ek o e il G e S ek e s o 5 ey  —— T — S i it S o i o

Doogooi

]
i3

i

ooo

ooo OO

hdas

oo
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O

BROaADCAST.
enGINeerING

the journal of broadcasl technology
P.O. Box 12937, Overland Park, KS 66212

19
20
21

23
24
25
26
27

*IMPORTANT

Do you wish 1o receive of continus recqiving your lree subacnpllon'l
1 Yes O No

v

For address change you MUST affix label from
cover here. Prinl new address bslow and
answer ALL questions.

£\

l Please print or type: I

Name
Title
Stationor Co.
Co. Address

| City State Zip I

mmooOE >

Othar [please specity)

i 0 OtherSpecily S

Required .

Signalure Dale
THANK YOU NOW DETACH AND RETURN THIS PORTION.
SAT
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After that date, please contact manufacturer directly.

BROAGDCAST.

1. IMPORTANT: Do you wish (o recalve/continus to recelve BADADCAST EHBINEERING FREE?
O Yes I Ne

Your signature (s required Oate
Please print or type:

Namg

Title

Organlzation or firm

Streat of bow

City State Zip

Phone{ |

SAVE TIME: Use peel-off address labael for fastar service.

2. Piagss check the DNE type of facilify or oparation that hest describas your husiness classification:

18 O Low Powar TV Station

20 3 TV Station

21 O AM Station

22 [0 FM Station

23 O AM & FM Station

24 [0 TV & AM Suation

25 £l TV & FM Station

26 13 TV, &AM & FM Station

27 00 GATV. Facility

28 [ Non-Broadcast TV Ihcluding
Closed Cirouit TV ICCTV)

29 77 Recarding Studio

30 I Telaproduttion Facility

31 O Microwave, Relay Station or Satallite
Compary

32 O Government

33 O Censufiani (Engineering ol
Managemen] o

34 [ Dealor, Disiributor ar Manufaclurer

L fither

(Please specify)

o A you checksd 20 thraugh 26 sbove, which of tha Rllewing best describes your ever-the-air

station; (Chack anly ona, |
A 07 Commerciai
B O Educativnal

C [J Religious
0 0 Campus Low Frequency

E I Community
F O Municipally Owned

. Check tha catagery that best descrivus your (ite: (Check oniy ons.)

& [0 Company Wanagemant—Chainman of the Board, President, Dwner, Partner, Dlrector, Vics
Prasident, Gemeral Managsr (ofther than in charge of Engineering or Stallon Oparations
Managemsnti and afhee Corpordis ang Financial OMiclals o

B 7 Technical Management & Englnsering~ Teonnical Diector or Manager, Chiel Enginesr,
Diher Engineenng or Technical Tiles

£ O Opsrations & Station Managament/ Prodecllon & Programming—VP Operations, Ooerallon
Manager/Dlrector, Station Manager, Preduciion Marager, Peogram Manager, News
MMrector and ofhe| Operatlons Tilles

It 3 Other: Spocity ____

. IMPORTANT: Check tne stetemant that bost describes your ralg in the purchase of major

comminication squipmant components wnd scoessorles
7 Make tinal dacision 1o buy a specitic make ar modal
13 Recommiend make or made: fo be purchased
[l Have no par in specilying or Buying

SEND ME MORE INFORMATION nbout producis or services | have clrcled.

{2 3 % 8§ § T & § W0 10 12 13 18 95 16 17 18 19 20 20 22 23 24 &5 2 7 & 8 a0 M 32 F

33084 35 3B 37 38 19 A0 81 42 4% 44 45 46 47 48 49 50 5 527 53 S4 55 56 57 S8 59 80 61 62 63 o4

85 66 67 B8 B3 70 71 ¥2 73 74 75 ¥ 77 78 79 B0 Bl &2 83 B4 BS 85 87 88 B3 90 U 92 93 94 I5 96

97 98 99 100 107 102 103 104 105 106 107 108 108 110 111 112 113 114 115 (16 117 118 119 120 12{ 122 123 124 125 126 127 128 FASTER
129 130 131 132 133 134 135 136 137 138 130 140 143 142 143 144 145 148 147 148 149 150 51 152 153 154 155 136 157 158 150 160
161 162 163 164 165 166 (6T 1BR 189 170 171 172 173 174 175 176 177 178 179 180 7181 182 183 184 185 186 1B7 188 1BG 160 191 192 11
193 104 195 196 157 19& 199 20D 201 202 203 204 205 206 207 208 208 210 211 217 243 214 218 218 217 218 219 220 221 229 223 294 ACTION il
725 296 207 228 209 230 231 237 233 234 235 236 237 238 230 240 241 242 243 244 245 246 747 248 249 250 251 250 253 254 255 256
257 D58 759 250 261 962 263 264 265 266 267 268 289 270 271 272 273 274 276 276 277 276 279 280 281 282 283 204 35 286 287 268 b innmiiints i
280 240 291 202 793 284 205 295 297 208 299 300 301 302 303 04 305 306 307 308 309 310 311 22 313 34 395 316 317 318 319 A ave an Immediale in-
321 322 323 324 325 426 307 326 328 330 231 332 333 334 335 336 337 350308 040 347 342 243 344 345 345 347 348 340 350 35 352 terest in the items I've in-
353 354 355 356 357 356 350 380 351 362 383 354 365 366 367 368 369 370 471 a72 373 374 375 376 377 O78 O7TH 380 3! 382 383 354 dicated here. Pleass
385 366 387 388 389 300 301 397 393 394 395 396 397 308 399 400 401 402 400 404 405 406 407 408 400 410 419 412 413 414 415 419 have & sales person call
417 418 410 420 421 422 423 424 425 425 427 A28 429 430 431 432 433 434 435 436 437 435 439 440 447 442 443 444 A4S 448 447 448
440 450 451 452 453 454 455 455 45T 458 459 460 461 AGD 463 464 465 J6R 457 4GB 4BG 470 AT1 472 AT3 AT 475 476 477 478 479 480 me,
481 4B2 4D 484 4BS 486 487 4B§ 4A9 400 491 492 493 494 495 496 497 498 499 500 G0 507 505 504 505 506 SO7 S08 508510 511 512 r
512 514 616 516 317 518 510 520 621 S22 523 524 525 526 477 528 529 530 531 532 633 534 535 536 537 538 530 540 541 340 543 544
545 586 547 545 549 550 551 557 553 554 655 556 557 558 550 S60 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576
577 578 579 560 581 587 583 584 585 586 587 SBR 54U 500 591 507 504 594 505 596 597 508 599 600 601 602 603 604 605 GOR 6O7 HOA
RAT
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| PLACE
FIRST CLASS
POSTAGE

HERE
Which one advertisament in this issue was of most in-
tarasi to you?
Advertiser's Name Circle No.

Comments on this Issue;

BROADCAST

enGIineeriNG

P.O. Box 12802
Overland Park, KS 66212-0902

Il”llI”lllllillllillll!ll”lll]l'lI”Hlllllttlll“
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With the Model 9001 you can create up to
80 alpha numeric labels for simplified studio operation.

stand manner. Among the
many other features of the
Model 9001 are switcher diag-
nostic routines, 4 level control,
salvo operation, and one of

may not be enough to describe

the various departments and

| types of equipment found
inside today’s broadcast facil-

| ity. That's why the Di-Tech

|‘ Model 9001 Serial Con-

When it comes to using a routing major operating modes can be accessed by
| switcher matrix, most engineers agree a single keystroke. Crisp, color screen
’: that names make more sense than displays provide key status infor-
l numbers. But 16 labels just g | o . mation in an easy-to-under-

the most important... the 5
| troller permits as e e e M EI"'"“‘ Fre year warranty... backed
| many as 80 user- A MRS MR '_!_’; g \ \\\ by the Di-Tech name.
| defined names to ——— e St
be in use simultaneously! and a demonstration, call or write us

Complementing this flexible naming today:
system is a powerful set of configuration

“tools” to make the best possible use of M O D E L 9001

each and every control panel. All COLOR CRT SYSTEM CONTROLLER

= 48 Jefryn Boulevard, Deer Park, New York 11729
" dl'teCh inc.  Telephone (516) 667-6300, Telex No. 971806
Circle (2) on Reply Card

- - WWW americanradiohistorv com
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Made to Measure! .

Ward-Beck extended range meters are tailor-made
specifically for the broadcast industry. These instruments measure
audio levels over a sensitivity range of 80 dB with one continuous
detented control. x

The self-powered, 312" rack mounting units include LED
status readouts and offer the choice of VU only (M405F), or dual
VU/PPM (M405D) scales. The unique portable M405, with
rechargeable ni-cad batteries, gives additional convenience and
flexibility for measuring systems levels on a totally floating basis in
those hard-to-get-at places.

The M405 Series . . . traditional Ward-Beck quality,
capefully. made-to-measure! x

X (weas) AT

Ward-Beck Systems Ltd. § | %
841 Progress Avenue, Scarborough,

& Ontario, Canada M1H 2X4.

Tel: (416)438-6550. ' v
Tlx: 065-25399. .

il
a1
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