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Compact, clean and capable

It's hard to believe that so many outstanding features
could be packaged in a compact, desk -top audio
console. But we did it. The new ADM 1600 Series Il
sets new standards for versatility and capability.

If you're thinking the best

The Audio Company

think ADM.

Contact ADM Technology, Inc.

This new console is available with up to 16 discrete
inputs, 4 submaster and 2 master outputs. Along with
a host of optional modules, the 1600 is perfectly
matched to today's production and broadcast
environments. And, like all ADM consoles, it is
manufactured to the highest quality standards and
backed by an exclusive 5 -year warranty.

A

-

Home Office: 16005 Sturgeon
Roseville, Michigan 48066
(313) 778 -8400, TLX 23 -1114

West Central Sales: (817) 467 -2990
West Coast Sales: (415) 664 -2400
East Coast Sales: (313) 778 -8400

Rocky Mountain Sales: (801) 486 -8822
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Pinzone 8200 Satellite Receiver

Performance PLUS Versatility
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BEST IMAGE REJECTION
DUAL CONVERSION
HIGH PERFORMANCE SWITCHABLE AFC
STAND ALONE OR W/SEPARABLE DOWNCONVERTER
MEETS EIA RS-250B STANDARD FOR END -TO -END TELEVISION
RELAYS
NOISE -FREE RECEPTION AT 3 to 5 dB LOWER C/N THAN
CONVENTIONAL L -D RECEIVERS
ONE SWITCH CONTROL ADAPTS CIRCUITRY FOR DIRECT
INTERFACE TO ENCRYPTION DECODERS!
FULL 30 MHz I.F. BANDWIDTH AND 8.4 MHz VIDEO BANDWIDTH PRIOR TO FINAL SUBCARRIER FILTERING
STUDIO QUALITY PERFORMANCE AND RELIABILITY

SIZE

STD 19" RACK MOUNT,

5 112" H

a

14'

4S

AEC.

.w. .uro.

rua
rA rwND
so

cn +.D

vrADflE

MANMAE

ooa

24 CHANNEL FREQUENCY AGILE

DETENTANDMANUALTUNING
AUTOMATIC LNA SELECTION
BUILT-IN 4 GHz COAXIAL SWITCH!
FULL FUNCTION METERING
SIGNAL STRENGTH AND
CENTER TUNING
LNA POWER THROUGH THE COAX OR BNC CONNECTOR
INVERT VIDEO SWITCH
FULL REMOTE CONTROL
CHANNEL AND LNA SELECTION
TWO EASILY CHANGED PLUG -IN SUBCARRIER DEMODS
WITH AUTO -PRIORITY SELECT CIRCUITRY

$2845

V PP 75,.,
Composite 1 V PP 75.
1

POWER:

11vEM

VERSATILITY?
JUST TAKE ONE LOOK!

7.0 dB TRUE DYNAMIC C/N THRESHOLD!
11 dB NOISE FIGURE (12 dB MAX!)

Audio (2) + 4 dBm 600.
Headphone 0.1.5 V HI-Z
115 VAC/230 VAC opt; 20 walls

DV.
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PERFORMANCE?

OUTPUTS: Video (2)
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COMPLETE!
21 -DAY DELIVERY

-

-

COMPLETE TVRO SYSTEMS AVAILABLE.
Delivery in

3

to

5

weeks. Featuring:

3.7 and 5.0 meter PRODELIN dishes.
6.0 and 7.0 meter dishes.

DEXCEL Low Noise Amplifiers and
CABLEWAVE feed lines and coax.

CALL (304) 296-4493 and ask for Basil!

PINZONE COMMUNICATIONS PRODUCTS, INC.
10142 FAIRMOUNT RD.

NEWBURY, OHIO 44065

(304) 296.4493
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illustrates some of the
graphics created on the electronic
videographics system developed at the
TV facilities of the American Broadcasting Company, New York. An article
describing the features and capabilities
of this unique system appears in this
issue. Note: The lower right graphic lists
highlights of this issue, presented on the
ABC system.
THE COVER
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NEXT MONTH we will focus on NAB
'82 /Dallas. The March issue will contain
extensive pre- convention coverage, com-

plete with maps, exhibitor locations, and
exhibitor /product listings. Additional
technical articles will be included as
space permits.

`I want the world.

Consistent .05% corner registration
and full auto-setup of upo b
cameras on computer command."

HITACifi HEARD YOU.
Don't want much, do you?
Dynamic registration not just at dead center but at all four corners.
AUTO
Plus 2- minute auto -setup of all those cameras.
SETUP
You're asking for some smart camera system, networks
of the world and top -drawer video production companies.
Well, Hitachi heard you, and has created an outright genius
the Hitachi SK -110 Camera System.
The computer registration capabilities of this camera system
produce pictures of a
clarity and resolution
previously unheard of.
And you get auto -setup
at the push of just one button, and zero reference,
too, where the computer
sets the green channel and
compares blue and red to
it with absolute precision.
The SK -110 is not only self-correcting, but self-diagnostic
as well. It gives both video screen display and hard copy printout; can be hooked into the CRT for control room monitoring.
There's a high -performance contour corrector;
5 automatic setup modes including quick check;
5 data files; so many other unique features an ad
can't begin to tell you about them.
The ultimate Hitachi SK -110. Contact the
broadcast video division at any of the offices
listed below. Hitachi Denshi America Ltd.,
175 Crossways Park West, Woodbury NY
11797 (516) 921 -7200. Offices also in
Chicago (312)344 -4020; Los Angeles
(213) 538 -4880; Atlanta (404)
451 -9453; Cincinnati (513) 489 -6500;
Dallas (214) 233 -7623; Denver
(303) 344 -3156; Seattle,
(206) 575 -1690; and Washington,
D.C. (301) 459-8262.

-
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All Wireless
Microphones Are
Not Created Equal
This One is a

Telex

Wireless mics aren t new, and sometimes it seems as if all
systems are basically the same. However, Telex and its
Turner and Hy -Gain divisions have combined their 100 years
of cumulative experience in microphone. antenna and rf
development to produce a DUAL DIVERSITY WIRELESS
SYSTEM THAT COSTS AS LITTLE AS SINGLE ANTENNA
INSTALLATIONS. The FM receiver can be operated with
one or two antennas. When two antennas are used, a unique
automatic phase summation network (patent applied for) provides superb dual diversity reception.
The Telex wireless sounds as good as a hard wired mic. offers
plenty of options and is economically priced. If you're interested in a wireless system that is more than equal -write us
today for full specifications.

Quality products for the audio professional

01)
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Everything about our new video animation system is designed to save you
many hours of costly production time. This means you can now use animation
for perhaps the very reason you never used it before ... time.
Now, topical animation can be produced quickly to accompany news,
sports, weather or similar short deadline projects. Then, when you have more
time, use the AniVid System for more entertaining station or advertising
production.
Besides having time on your side, you'll also enjoy
full color, broadcast quality first generation animation on
video tape. Suddenly you have all the advantages of film
animation with the time and cost savings of video tape.
Altogether, it's everything you would want in an
animation system. The AniVid System consists of a
microprocessor based VTR Controller, a three tube
color camera, and a full featured animation stand.
The system accepts any kind of artwork from
pencil tests, cel artwork, three dimensional subjects,
animatics, pixillation, timelapse, titling, still storage and
filmograph to computer generated graphics.
For further information contact Animation Video,
Convergence Corporation, 1641 McGaw, Irvine, CA,
USA, 92714, (714)549 -3146, TWX (910)595 -2573.

/VIDIEMOATION
A DIVISION OF CONVERGENCE CORPORATION
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Test signal

requirements deleted
The commission has deleted its test
signal standards and accompanying
mandatory transmission requirements
for remotely controlled TV stations,
allowing those stations to choose their
own measures for complying with
signal transmission standards. The action came in response to a petition by
the American Broadcasting Companies Inc. ABC proposed changes in
the specific vertical interval test
signals (NITS) for remotely controlled
stations. The commission then proposed to delete the signals and accompanying requirements.

HARRIS HAS THE
RF NETWORK YOU NEED!
You can afford to
buy the quality
that comes from
a

manufacturer
with nearly 80
years of
broadcast
experience.
Harris'
design
capability
and experience is an

investment
that will pay
off handsomely for
your station in years to come.
Harris can supply any type of RF network
needed by AM broadcasters. First we analyze
your special needs. Then we design and build
the equipment for peak performance and reliability at a competitive price.
For more information, contact Harris Corporation, Broadcast Products Division, P.O. Box
4290, Quincy, Illinois 62305 -4290.217- 222 -8200.

HAIRIRIS
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Comments in this proceeding confirmed the FCC's perception that retaining specific VITS requirements
burdened licensees without benefiting
licensees or the public.
Under the new rules a station can
choose the kind, timing and length of
its test signal, as long as it does not
cause harmful interference.

General Radiotelephone
Operator Licenses issued
In January, the commission began

issuing General Radiotelephone
Operator Licenses. The license,
formerly
known
as
the
Radiotelephone Second Class
Operator License, will be issued to individuals who qualify by passing the
required examinations. No change
has been made to the examinations,
which are the same ones that have
been used for the Second Class
License.
Outstanding Radiotelephone First
and Second Class Operator Licenses
remain valid until they expire. Upon
renewal, holders of these licenses will
be issued General Radiotelephone
Operator Licenses.
Emergency shutdown rules adopted
The FCC has adopted rules that permit its Field Operations Bureau to
shutdown temporarily equipment that
interferes with other communications
facilities and threatens the safety of
life or property. This authority applies
to equipment licensed under Part 74
of the rules covering various secondary broadcast services that share frequencies and will be limited to the

rarest and most extreme cir-

cumstances.
At an open meeting last October, the
commission declined to adopt a
Broadcast Bureau proposal that
would have given the commission
authority to order equipment shutdowns in situations where the
licensee could not or would not correct problems that threatened life or
property. However, on circulation
several commissioners expressed confusion concerning the vote taken at
the meeting. As a result, the commission voted to adopt the Broadcast
Bureau's original proposal.
The rule proposal came in the wake
of an interference problem that
threatened space shuttle communications last April. In that case, the commission had enough time to seek the
voluntary cooperation of the users of

interference -causing equipment.

However, the agency is concerned
about situations in which it might be
necessary to act on a moment's notice
to eliminate harmful interference to
vital communications. The chief of
the commission's Field Operations
Bureau will administer the rule under
delegated authority.
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MAGNECORD 3000

for Program Automation
and D.J. Assist

Motion sensing and CMOS logic control this spillproof 10 %2" transport, smoothly and positively. All functions are
totally remote controllable with LED's indicating the operating mode.
For automated programming, an optical infrared sensor permits continuous cycling or rewind -to -start with clear
leaders. Automatic Cue Release (AQR), provides simplicity of cueing and facilitates easy editing.
This powerful two -speed, three -motor transport operates over a wide range of 120/240 line voltages and features the
Magnecord 3000 HSM tape drive, a virtually indestructible polyurethane drive belt and pressure roller. Modular
plug -in boards assure the fast service broadcasters require. And, of course, Magnecords are made in the U.S.A. so
parts are readily available.
With automation in mind, the 3000 represents a new generation of tape transport, but with the same rugged design
and dependability you've come to expect from Magnecord.
Quality Products for the Audio Professional

TELEX

MAGNECORD.

,

TELEX COMMUNICATIONS, INC.
9600 Aldnch Ave So Minneapolis. MN 55420 U.S A.
Europe 22. rue de la Légion- d'Honneur. 93200 St. Dents. France
.
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studioproven
pickups
Don t compromise
true hi -fi phono cartridge
performance to get the ruggedness
required for orofessional use. Shure
offers four cartridges designed to
take the use and abuse to which
professional phono cartridges are
regularly subjected. These cartridges
are designed
specifically for
professional
studio. broadcast. disco
and
mobile
sound
use.

SC39 Series
iS(391.:1), S('39E,1, S('3913)

Three cartridges engineered to
provide undistorted playback on
even the hottest- records, with
enough durability for the most
demanding backcuing and slip -cuing
operations. Features include:
SIDE -GUARD stylus deflector to
prevent accidental damage to the
shank assembly. MASAR'" stylus
tip to minimize noise build -up and
cue -burn on lacquer masters.
often -played records. or 45 s
pressed on sub -standard vinyl:
lever- operated STYLUS GUARD for
unparalleled stylus protection when
not in use. and incredibly flat
frequency response through the
mid -high bands

A proven, durable performer

designed for use on the heaviest and
most rugged tone arms which require
a tracking force of 4 to 5 grams.
Easily visible stylus aids cuing. Rigid
stylus shank stands up to abuse.

SHU i=i E

Shure Brothers Inc 222 Hartrey Ave..
Evanston. IL 60204
In Canada A C Simmonds & Sons Limited
Manufacturer of high fidelity components.
microphones. loudspeakers. sound systems.
and related circuitry.
.
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Videoprint technology used
to capture events

FCC grants MultiVisions direct
access to foreign satellites
The Federal Communications Commission recently gave conditional approval to a petition filed by Visions. a
multipoint distribution service company in Anchorage. AK. requesting

direct access to international

John Cool, chairman of Image Resource,
with a magazine that carried videoprints.

In order to cover the Reagan
assassination attempt last spring, the
April 13 issue of Time magazine carried a videoprint taken off of CBS
newstape. Time was the first major
magazine to use such advanced
technology. The videoprint is the
bridge between the TV news camera
and the printed press.
The Time photo showed James
Brady lying on the pavement. Since
that time, many publications have carried videoprints of major international events.
The July 25 edition of TV Times carried Royal Wedding videoprints taken off of ITV News videotape.
Pacific Communications in Australia used the videoprint system to
capture the wedding pictures from
satellite TV for the Australian
newspapers.
Time -Life in New York and Telidon
in Montreal are using videoprint to
obtain photographic reproductions
from the new teletext electronics
news service.
The videoprint is a photograph of
the material displayed on the
videoscreen, which is generations
above the quality of off -the -screen
photography. Because of its ability to
he used with either computer or TV
signals. the videoprint has applications in electronic news and TV
coverage of sports, as well as the computer graphics and medical fields.

The

Videoprint System was

developed by Image Resource Chairman John Cool and Leon Levinson,
former Technicolor scientist, by combining electronic, photographic and
chemical technologies. This combination solved the problems of color fade
out and raster- lining caused by off -thescreen photography.
For more information regarding the
Image resource Videoprint System.
contact Image Resource Corp.. 2260

Reply Card
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Townsgate Road. Westlake Village.
CA 91361; (805) 496 -3317.
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satellites. The decision. which has not
yet been finalized. will enable Visions
and its affiliated cable operation.
MultiVisions. to streamline the
satellite delivery -reception process
and obtain special programming on a
more cost -effective basis.
By obtaining authorized user status.
MultiVisions Inc. will become the only independent pay TV system in the
United States with direct access to international satellites.
Visions formally filed the authorized user status petition on May 1,
1979, seeking approval to receive
transmissions from Canada's ANIK
satellites. After two years of legal
maneuvers involving several communications companies, the FCC concurred with the favorable opinion of
the US State Department and granted
conditional approval.
When the FCC finalizes petition approval. MultiVisions will have the opportunity to obtain special programming from foreign suppliers, thereby
increasing the standard programming
fare for subscribers.

Busignies Award presented
to Forster
The Radio Club of America, the
pioneer radio communications society of the United States, recently
presented its new Henri Busignies
Memorial Award to William H.
Forster. vice president and product
group manager for Telecommunic:alions and Electronics of International
Telephone and Telegraph Corporation.
The memorial award presented for
substantial contribution to the advancement of electronics for the
benefit of mankind. honors one of' the
Radio Club's most illustrious directors, Dr. Henri Busignies, ITT chief
scientist emeritus. who died recently.
The 1981 award to Forster
recognizes his work in coordinating
international research, personal contributions in radar, TV and communications system design. and for
semiconductor component development.

Does the Revox PR99 remind you of something?
It

should.

maintain,
Germany,
and built to keep on going through years of
demanding use.
No gadgets, no frills. Merely a solid machine equipped with everything a professional needs to get the job done efficiently
-and with high quality results.
What's more, the PR99 now comes in three
versions: all -steel console, transport case
It's inexpensive to buy, easy to
practical, reliable, made in West

with snap -off cover, and rack mount. All
three may be ordered with the new monitor
panel: speaker, amp, volume control, and
track selector.
Other features include: Die -cast chassis
Precision machined headblock Balanced
line in and out switchable for calibrated or
uncalibrated mode Servo -controlled capstan motor Edit mode switch Tape dump
Self -sync Choice of 3.75/7.5 or 7.5/15 ips
Remote control and vari -speed available.
Circle
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In short, the PR99 is so versatile, so dependable, and so downright sensible that
you could almost call it a "volkscorder."
Except, well...the shape isn't quite right.

R E1/OX
Studer Revox America, Inc.
1425 Elm Bill Pike, Nashville,

IN 3721016151 254.565'
Offices. Los Angeles 12131 780.4234
New York 12121 255 -4462
Conada Studer Revox Canada Ltd

10%

FINANCING!
FOR UP TO TWO YEARS.
THE RAMKO RESEARCH
BOTTOMLINE PLAN

That's right. Call us now and we'll give you all the details on
a 10% simple interest, extended period finance plan for any Ramko
Research or Technics professional audio product.
Call us collect at (916) 635 -3600 or get in touch with your
Ramko sales representative - today.
When we say that our products are engineered for your
bottomline, we mean it.
a

Ramko Research, 11355 -A Folsom Blvd., Rancho CordovE, California 95670 (916) 635 -3600
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rid of unwanted noise from
carts and transmission systems.
With dbx Type II Noise
Reduction, you get a full
CT40 dB increase in dynamic range. The
new dbx Model 140 provides two channels of encoding and two channels
of decoding- usable separately or
simultaneously. Provision forJensen output transformers. Active balanced inputs and other good stuff.
See your dbx Pro dealer, or write for complete technical information.
CLEANGet

UP YOU R

A

$590*

\lanu(anun

r',.

,uggr-t,

d

retail price.

Model 140 Type II Noise Reduction System

dbx, Incorporated, Professional Products Division,
71 Chapel St., Newton, Mass. 02195 U.S.A.
Tel. (617) 964 -3210. Telex: 92 -2522. Distributed in
Canada by BSR (Canada) Ltd.. Rexdale, Ontario.

dbx®

Circle (11) on Reply Card
10

Broadcast Engineering

February 1982

www.americanradiohistory.com

business
noteworthy event at the recent
SMPTE convention (coverage of
which was presented in the January
issue of BE), occurred off the exhibit
floor. Visitors to the Digital Video
Systems' hospitality suite were told
of the company's recently acquired
financial backing that has permitted
A

its expansion.

Digital Video Systems
makes changes
Digital Video Systems Inc. has completed the first steps in a major pro-

gram of transition. John Lowry, company president and chief executive officer said that the changes were essential to the planned evolution from a
small company into a corporate
organization able to take advantage of
emerging technological and market
opportunities.
In September the company sold a
sizable block of its privately -owned
shares to an international multibillion
dollar investment group that seeks out
and supports companies committed to
growth. The investment group includes many companies that are well known- international banks, insurance companies and pension funds.
The infusion of new capital has
allowed Digital Video Systems to add
top industry experts in engineering
and marketing to its team and to bring
in professional management expertise
to head various departments. The

company also promoted those
employees who had demonstrated exceptional qualities.
The following people joined the
company or were reassigned: Dr.
Keith Lucas, vice president of Engineering; Philip O. Smith, vice president of Finance; David M. Codling,
sales manager for North America;
James O. Moneyhun, manager of the
company's Los Angeles facility;
Robert W. McAll, manager of Advanced Systems Development; Steven
F. Lawrence, manager of Customer
Service; Joseph S. Gerkes, manager of
Market Development; Harry Glass,
Northeast regional sales manager;
Jack Wood, Southwest regional sales
manager; and David Comstock,
Southeast regional sales manager.
In September the company opened
its Buffalo factory service and
distribution center to improve service
response time. This is being followed
by the establishment of a Los Angeles
facility focusing on the needs of the
Hollywood production community.

COMMAND
PERFORMER

Creative editing made simple with ACE.

Whether you edit fast for the late- breaking news, or
creatively for those difficult assignments, all editing
commands are right at your fingertips with ACE, Ampex
Computerized Editing.
With ACE, you're in control. Choose from three human
interfaces: two traditional keyboards, Dedicated or ASCII,
both with programmable soft keys, or Ampex's unique
TouchScreen' ". You simply touch a particular command
on the CRT screen and edit. It's that simple.
But ACE's human engineering doesn't stop there.
A convenient joystick complements all three editing
controllers for precise human interaction. Finding edit
points is a snap. And ACE's modular design lets you
re- configure your system economically as your needs

editing control you need to orchestrate a wide variety of
editing jobs. Call your Ampex representative, or write
Ampex Corporation, Audio -Video Systems Division,
401 Broadway, Redwood City, CA 94063 (415) 367 -2011.
Sales, spares and service worldwide.

AMPEX

TOOLS FOR TOMORROW
Ampex Corporation

One of The Signal Companies
Circle (12) on Reply Card

change.
Let ACE

expand your creativity. And give you all the
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One of three CBG rooms at ABC. (Front to back), Mark Bernardo, operator, works with David Kelley, production assistant, on
space shuttle graphics while co- author Max Berry looks on.

Real time animation and videographics at ABC
president, B. F. McClain Productions, Asheville, NC, and Max Berry. director of Audio Video Systems
Engineering, American Broadcasting Companies, New York, NY
By Bebe F. McClain,

Whoever said there is nothing new
under the sun certainly had not seen

ABC's

Character/ Background

Generator, usually referred to as the
CBG.

This microcomputer -based color TV
graphics generator, which combines a
character generator with a real time
animation machine, uses a raster format and high speed disc technology to
produce a new level of sophisticated
graphics under the control of TV producers, artists and technicians. To say
that it can replace film animation is
similar to saying that a 7- course
meal replaces a pot pie. Not only can
the operator create text messages,
geometric figures, lines, curves and
complex animation sequences, and
digitize any photograph or art work
into a TV graphic but, using an electronic drawing board. he can integrate
12

Broadcast Engineering

freehand drawing into any picture
and delete unwanted backgrounds
from existing artwork or photos.
In trying to describe just what the
CBG can do, one is tempted to try to
discover what it cannot achieve.
The CBG is definitely a highly
specialized system. It has capability
similar to that of graphic devices
presently on the market and most of
that offered by film, but it has additional scope that is unique. It has
managed to give ABC a special
look -as witnessed by those viewing
the election coverage, the Olympics,
20/20, and promos for news, sports,
and other programs.
With the CBG, the graphic potentialities at ABC are almost endless.
They are constrained only by the imagination of the producer, artist and
operator, and the time that can be
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devoted to the creative task. Even
though capability is constantly being
increased, it would take years to exhaust the possibilities of the present
device.
The ABC production people had
asked the engineering department to
devise an electronic graphics system
to replace mechanical election result
tallying boards. Instead of giving them
the molehill they requested, one of the
authors (Max Berry) gave them a
mountain.
How the CBG evolved
Until 1972, televised election
returns were displayed using solari
boards. Generally, one person per
three machines was needed to control
the motors that changed the numbers
displayed beside the candidate's
name. When you consider that at that

Space, For The Future.

High resolution digital weather satellite data from

.

.

Environmental Satellite Data Inc.

- -

-

It's the data source of the future
clean, crisp pictures
precise color
enhancements
your choice of
regional or national pictures from GOES
east or west* ESD data is wowing

--

--

-

viewers now in Dallas
Kansas City
Toledo
Des Moines
Detroit
Cleveland
and many other markets,
large and small.

ColorGraphics Liveline Display
Over 85% of initial purchasers are
receiving ESD data on ColorGraphics'
displays ... and now we are pleased to

formally announce that ESD has named our
display "The Preferred Terminal" for
broadcast television, and will market it as such!

High Resolution GRAPHICS

SuperRadar by WS!

At one low price, the same display also provides national and regional remote

CoionoJ rrCl (o Iîicf l,JcoIñcr
radar

and exciting full -color GRAPHICS!

5727 Tokay Blvd.

Madison, Wisconsin 53705
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for the 1972 elections using computer -

generated white numbers and
characters that were matted over

ABC News 1964 election headquarters with solari boards.

Videographics
time there were 51 states, with hundreds of races for Senate, House and
gubernatorial offices, you can imagine
the space needed to house these
boards and the personnel required to
mechanically change them. Also,
numerous cameras had to be

employed for effective switching between the boards. The studio had to be
set up three months in advance.
The production staff wanted the
figures to be displayed using a computer. The ABC engineering department responded by devising a system

a

blue slide.
It is interesting that the management insisted that the solari boards be
set up and manned in case the corn puter. plus a back-up unit, failed. The
Varian #1 computer worked like a
dream, only once acting up enough to
press the back -up Varian #2 into service. (Both are still in use at ABC.)
In 1974, the blue slide was replaced
by an electronically generated
background, and in 1976, an Arvin
Still Store was incorporated, adding
oval shapes that had been prerecorded
and stored. These new backgrounds
that framed the candidates' names
proved inflexible. If recorded improperly, the candidate's name was
off center or did not fit. It was obvious
that for the '78 elections, more electronics were needed.
At this point, engineering approached a number of computer companies to design special hardware and
software that produced multicolored
geometric shapes and patterns that
could be generated, modified and
moved in real time.
A proposal from Dubner Computer
Systems was accepted in 1977, and in
1978, the CBG -1 was used on the air.
With a touch of a button, geometric

0 Ïl
Compuvid introduces the greatest
turn on since the invention of television. With the Nite Scan information system, late night viewers
will be "turning on" your station for
news shorts, weather, sports, advertising. etc. o

The Nite Scan character generator
utilizes "field proven" bubble memory technology with expandable
non -volatle memory capacity. When
regular programming is through for
the night, don't let America turn you
off...TURN ON NITE SCAN. o

Computer Video Systems
3678 West 2150 South, Unit 2
Salt Lake City, Utah 84120
(801) 974 -5380/(800) 453 -8822
See us about your titler needs, also.
o
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"VIVE LA PEIRCE-PHELPS!"

TELEFRANCE USA, the French cultural and entertainment
cable programming system, asked us to design and build their new
video production facility in New York City.
We designed a system to fit in their available space.
We chose the precise equipment to meet their budget requirements.
And we had it completed when they needed it.
TELEFRANCE said, "C'est incroyable! Merci!"
Now we'd like to do something
PEIRCE-PHELPS, INC.
special for you.
VIDEO SYSTEMS DIVISION
2000 N. 59th Street. Philadelphia. Pa. 19131
8(X)-523- 4682. In Pennsylvania. call 215 -879 -7171.
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Flickering torch graphic used
Winter Olympics.

in 1980

Videographics
shapes could be generated, moved,

enlarged or shrunk using more than
500 colors. Also, maps could be used
and manipulated in ways never seen
before, including having one state
seem to grow by zooming out from the
map and filling the screen. As Robert
Siegenthaler, executive producer of
News Specials said, "It was a whole
new ball game."
Not satisfied with the quantum leap,
engineering asked the production
staff to present a wish list concerning
the infant generator. They replied
with such requests as shortening the
time interval (18 seconds) between the
actual command for grow -a -state and
when it appeared on the screen. Also,
they wanted a full -blown character
generator to be incorporated, with
more fonts and more size control than
was available on existing units.
ABC Engineering and Dubner
responded with the CBG -2, the present machine that uses 2 -color display
planes that may be merged. The
modification gave the producers what
they wanted, and more.

I

Black and white camera is used to digitize photos and art work used by the CBG.

During the development period,
engineering showed the CBG to
several people at ABC News and
Sports, including Roger Goodman,
director of Production Development,
who saw the possibilities presented by
this amazing machine. By chance, he
was occupied with a major project -the 1980 Winter Olympics. At
that time, the ABC staff had the
creative talent and the opportunity offered by the special event to fully use
the machine that engineering had
placed in their hands. Many of you
will remember seeing the flickering
torch, the international flags that were
instantly called up, and the ski jumping in which the takeoff speed and the
distance jumped were displayed with
immediate computations of where

that entry stood in the competition.
The operators were amazed that the
CBG could store 52 flags that could be
punched up as fast as characters.
Goodman said, "Had we known in
1978 and 1980 what the Dubner (CBG)
would do, we wouldn't have spent the
half million dollars we did on film
graphics. We could have done 90% of
it on the Dubner."

Capability of the CBG
As previously mentioned, the CBG
is a character generator and a real
time animation device in which individual frames can be created and
then played back in real time, up to 60
fields per second, creating the illusion
of movement. Obviously, the more
frames produced, the smoother and
more sophisticated the animation.
The myriad combinations make it
possible to create graphics for almost
any purpose. But what is more significant is the fact that major or minor
changes can be effected at any time
without reconstructing the entire
graphic, as must be done with film
animation.
This capability was clearly demon-

1

One line of the 525 lines of the video image can be isolated for graphic alteration.
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The system's flexibility was shown when
"Kentucky" was misspelled and was corrected in only 40 minutes.

WeathercasterM Forecasting`

News

orts;:

SPECTRA COMPUTER SYSTEM IS

391 CHIPETA WAY- RESEARCH PARK SALT LAKE CITY, UTAH 84108
B01- 581 -5478
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°Actual Raster Photograph

THE S250,000 CART MACHINE.
h

Ray

I.

f:ohfrld. Yrsidhnt. Ramko Rsearch

PhaseMaster, The industry's

most advanced broadcast
reproduction system.
From the beginning of the Phase Master cart machine project more than
two years ago, we were convinced there
was an electronic solution to the problem of stereo phase stability. Consistent
stereo reproduction and machine -tomachine compatability could be
solved. We believed that for many crucial system parameters, performance
could be achieved in a cart system that
would meet or exceed the best reel -toreel machines.
What we didn't realize however, is
that the development of the "ultimate"
cart machine would cost over a quarter
of a million dollars and take thousands
of man -hours to accomplish. We finally
achieved what we were after-no, what
you were after -but not without some
very trying times.

Early on, the coals were clear.
By employing leading -edge technology throughout each area of the tape

system, we felt that the PhaseMaster
could out -perform everything in the audio chain. Right on through the transmitter. The signal -to- noise, distortion
and wow and flutter performance criteria had to rival reel -to -reel specs while
retaining all the conveniences and benefits of the standard plastic tape cart.
The major problems of tape skew and
guidance had to be overcome in order to
deliver a system which would, once
and for all, take care of phase problems.
This problem was judged by us to be
absolutely critical for proper and consistent stereo reproduction. FM now,
and AM just around the corner.
The final goal we set for ourselves
was to design a cart system that offered
automatic machine -to- machine corn patability-an important benefit that to
our knowledge no other reel -to -reel,
cartridge machine or add -on processing

www.americanradiohistory.com

system offers. We believe that it is a
significant factor for the broadcaster to
be able to pickup anyone's cart at random, record it on any PhaseMaster and
then play it back on any PhaseMaster:
the program material being precisely
locked in- phase. Whatever the phasing
of the original source, the signals will
be automatically and faithfully reproduced. Ultimately, tape skew, chatter or
even head misalignments would no
longer be a problem.
Side -to-side stereo shift; holes in the
mono mix or worse yet, reception; audio modulation due to tape chatter from
the cart: major problems that we've
lived with for years. You waste valuable
time trying to get around it, cart manufacturers would like you to believe that
it's solved in their carts, programming
and management don't want to hear
about it, and your audiences reach for

the dial when your station doesn't
sound good because of it.
To have introduced another cart ma-

(ADVERTISEMENT)

chine that didn't solve all these persistent problems would have been negligent. To say the least, another mousetrap. As we've stated, the goals were
clear from the onset, but not the
solution(s).
Our attempts at phase
correction: shortcuts aren't
our way of doing things.
When we first looked at the problem,

there existed only one other means of
phase correction. This is an electromechanical approach which adjusts
head alignment for each cart prior to the
initial recording. Although this is certainly an improvement over what had
existed (nothing), we felt it had many
shortcomings. It can't correct phasing
in real -time, the compatability factor is
not high enough, it's overly complex -

subject to breakdowns, and it adds
valuable, additional time to a producer's already busy schedule of
production.
What about stereo matrix?

Another approach which initially offered some technical promise at the
outset was stereo matrixing. We went
down this road early and discovered
that a matrix system not only added
unwanted electronic noise (something
we were taking great pains to get rid -of)
but it did very little to accomplish our
goal of machine -to- machine compatibility. These fundamental drawbacks
are inherent in this design approach
and we eventually discarded it after
many attempts to make it do things it
just couldn't do.
Cross-correlation and signal

injection: not the answers
either.

After discarding the stereo matrix approach. we researched the viability of
mixing timing signals onto the Left and
Right audio tracks. This was closer to
what we had in mind but detracted
from the end result in that the audio
had to be reprocessed which naturally
degraded the high quality audio we
were aiming for.
The third technique investigated was
a cross correlation scheme that is essentially a form of probability theory with
user adjustments. This also was eventually dismissed because of its inability
to second -guess many complex waveforms and the necessity to readjust for
various types of program material.
Although all of these approaches
have some merit and have since shown
up in the marketplace, the individual
shortcomings were too much of a compromise of the promises to ourselves
that we could do it better. Much better.

The answer! Perfect phase

correction via the

Q- track.

wear-resistance and EMI shielding. A
crystal -controlled D.C. servo motor in-

The elegantly simple and totally
unique answer to the phase- stability
problem came because of persistence
and, at times, downright obstinence to
not accept anything less than what we
set out to achieve: picture perfect phase
accuracy and stability -an ultimate,
real -time correcting solution to the biggest problem the cart system serves up
to every broadcaster.
The phasing (or more accurately,
time base) correction system in the new
PhaseMaster cart machines takes a sample of the upper (Left) audio channel,
encodes it and then records it on the
cue track without interference to any
other information. Upon playback, the
encoded signal is reconstructed and
compared to its mate on the upper track
so that we now have two identical signals to compare with each other. This
has been the key. We are now able to
compare apples to apples. Dissimilar
information normally found in Left and
Right audio is no longer a limiting factor. After these two identical signals are
compared by a clever signature- determining circuit, a control signal is developed. Any time -base differences between these signals are applied via
control signals to timing circuitry in
both the Left and Right audio for correction. The result? Phase correction in
real -time...measured in microseconds.
The heads, the tape or both can be
severely out -of -whack and the Phase Master's phase compensating electronics don't care. The audio can be complex, sinousoidal or recorded only on

sures timing accuracy to within

one track.
You can record your program material on any PhaseMaster Record/Play
machine and rest assured that it will
reproduce exactly like the original
source no matter it be across the hall or
across the world.
Control instrumentation technology
helped us find the solution and we're
now preparing for patent application.

We've set new standards for wow and
flutter: .04 -.07 %. The amplifier's signal to -noise is 65dB utilizing dynamic
noise reduction without companding
or expansion. Frequency Response is
±1.0dB. And, of course, there's balanced I/O's and a +25dBm output
capability.

Compatability with your

chine. That's what we invested on our
bottom line to engineer a system that
you can have for less than $1,400.00.'
Call us collect at (916) 635 -3600 or
contact your Ramko sales rep for more
information and a schedule of when
you can have a free, two week trial of
PhaseMaster -the industry's most ad-

present system.

The new PhaseMaster also offers you
compatability with all your present,
previously recorded carts. An easy
transition can be made at your own
pace without having to rerecord your
station's entire library. To state it simply, PhaseMaster now gives you a professional R/P system without the drawbacks you've grown accustomed to.
Last, but not least, the best mechanical
design you've ever seen.
The deck is a 5/8" casting for stability,
with a stainless steel cover plate for

±0.05% and, practically no heat generation. The speeds are field selectable:
33/4, 71/2, and 15 ips.
Your carts are securely held in position by the edges to prevent distortion,
using spring -loaded rollers. Insertion
and withdrawal is smooth and positive feeling. The machined head stack is
rock stable, and we've included internal illumination for periodic inspections and maintenance. There are no
microswitches to break or jam -and
never any start-up wow because the
motor is started by an optical sensor as
you begin to insert the cart. To keep
damaging heat away from the tape, the
capstan is ceramic. And bearings have a
longer life because the motor doesn't
need to run continuously due to the cart
sensing design and the ability of the
motor to reach full speed by the time
the cart is fully inserted. The pinch
roller is engaged by an adjustable

air- damped solenoid with a teflon
coated plunger for fricton -free, quiet
operation.
On the PhaseMaster R/P machine you
get front panel switch selectable inputs;
integral diagnostics for faster, easier
maintenance; three cue tones are standard. An automatic 4% digit timer is
standard. Left/Right audio plus phase
analysis solid -state meters, motor "out of- speed" and "already played" indicators are standard, too.
With the kind of performance
we didn't compromise.

It's been worth the wait.
We call it the $250,000.00 cart ma-

vanced broadcast reproduction
system.
'PhaseMaster playback machine. Prices subject
to change without notice.

Engineered For Your Bottom Line.

RAMKO

See us at NAB,
© Hamku 1982

booth

1909.

Ramko Research, 11355 -A Folsom Blvd., Rancho Cordova, California 95670 (916) 635 -3600
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dslairkakl!
CBG, Bernardo was able to take the

Operator Mark Bernardo changes discs in the equipment rack of one of ABC's
CBGs.

capital "K" in the word Kentucky,
shrink it down, move the "c" and the
"y" apart and electronically move the
new "k" into its proper place. Then he
was able to create additional portions
of the roof on either side of the apex,
open up the roof line and insert the
new pieces. This process took 40
minutes.
In addition to the more than 200
type fonts available in the CBG, the
operator is able to create any new font
and place it into memory. Not only
can the characters be popped on, but
words also can be written across the
screen as if a hand were writing.
Photos and drawings placed under the
black and white camera are digitized
and appear on the screen. They can
then be colored using combinations
available from the CBG's pallet of col-

10

ors.

Originally, 512 colors were available
as opposed to the 64 on previous
graphic generators used at ABC. Soon
more than 4000 will be available. With
the CBG, up to 64 colors can be used
on one character or item in the picture, whereas only two coud have
been used before. Anyone who has
ever tried to color a face, with its
numerous shades of flesh color, or
tried to create the effect of colors
gradually changing (for example, from

Videographics
strated when CBG operator Mark Bernardo received a drawing from the

Kentucky Derby outlining the clubhouse that framed the words "Kentucky Derby." After digitizing the
drawing, coloring it and composing
the promo spot, he realized that Kentucky had been misspelled as "Ken-

tucy." With other systems, the work
would have been scrapped and the
drawing returned to the artist for correction, because the characters were
stylized (not an available type face)
and fit perfectly in the roof portion of
the drawing.
Using the available programs of the

The Ultimate

PORTABLE RECEIVER
for wireless microphones
S7ó_
=_. _- =óas.r..:.-%aa,s-ti_ I ,,.
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Vega offers the most adva
Model 66 provides operation superior to the highly succexfUÍ Vega .
but in a rugged single unit that is much smaller. (Dimensions: W 5.4" x H 1.3" x ..'
Designed for the professional sound user, the 66's compact size makes it suitable for
mounting to leading portable recorders, both audio and VTR's. The unit operates from
either internal 9V batteries or an existing D.C. voltage source. Contact Vega for complete
specifications on this exciting unit.

i

C Cetec Vega
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THE MOST ADVANCED
CHARACTER GENERATOR
ISN'T JUST A
CHARACTER GENERATOR!
The Dubner CBG is a full functioned character generator
with features you won't find
like diagonal
anywhere else
typing, colored edges and 3 -D,
two-color drop shadows.
But it's also a background
generator) Its background capability allows complete control of
every dot in every line.

-

The CBG has proven its super-

ior performance on many of the
ABC-TV Network's productions,
including Wide World of Sports
and 20/20. You've seen the
CBG's maps and vote boards on
ABC's coverage of the most
recent national elections, and
the colorful flag displays the CBG
created for the Winter Olympics
in Lake Placid.

But that's not the end of the
CBG's possibilities. It was
designed to be expandable without hardware modifications. New
effects and enhancements are

constantly being developed
which can be incorporated into
your CBG by simply changing its
program disk.

"Cut and Paste ": Various images can
be enlarged, reduced, repositioned,
overtayed and recolored to produce
complex graphics.
So, if you're in the market for
an advanced character generator, why not get one that's a
background generator as well,
for about the same price! Check
out the Dubner Character/

Background Generator, today!
Animated logo: Beginning with a single image, a complete, multi -colored
logo design unfolds on the screen.
You can choose from over 500
colors to create pictures of startling complexity and beauty
and recall them in a fraction of
a second!
You can play back a sequence
of pictures at up to 30 frames per- second and
without leaving your studio
produce
animations that rival the most
expensive post-production results.

NEW YORK

-

--

Dubner Computer
Systems, Inc.
Growing Images: On a static background, a new image grows and
zooms forward, overlaying the
original image.

Our machines are getting
smarter all the time!
158 Linwood Plaza
Fort Lee, N,J. 07024

(201)592-6500

(c)1981. Dubner Computer Systems, Inc.
Circle (19) on Reply Card

1111111111111111a-

CHASING
the mom

CHASING
the Cep
DRAGON

DR

Syringe graphic series shows droplets changing into letters spelling the title of

a

20/20 story.

Videographics
purple to red to orange to yellow),
knows that the availability of
thousands of shades is not an extravagance, but a necessity.
Another feature of the CBG is the
capability to isolate any one of the 525
lines. The cursor can be extended to
span any one of the 525 lines, however
the first 40 scan lines are not part of
the usable screen area. Each scan line
is 1024 pixels (picture elements)
across, and any pair of these horizontal dots can be specified and altered.

Producers can now sit with the
operator, view the graphics created
and make alterations with ease. For
example, if the producer thinks that
the characters of one word should be
three lines taller, it can be accomplished with the push of a button.
Straight lines can be made to instantly appear by placing two dots
where you wish the line to begin and
end. A curve will result by adding a
third dot above, below or to the side of
the first two. Any geometric figure

can quickly be created by defining the
corner dots.
Items from two different pieces of
art can be woven together to make one
picture. That in turn can be woven
with parts of a third, etc, until one
graphic is made using pieces from
dozens of sources. With the electronic
drawing board, the operator can take
the stylus provided and trace around
one element of a picture, such as one
face in a crowd scene, and drop out
everything else, leaving only that one

SEVEN
REASONS
TO USE A SCENE MACHINE

Seven interchangeable objective lenses help
make the Scene Machine the most flexible
and efficient projector. From wide angle to
long throw, the Scene Machine system offers

unlimited opportunities for projected effects.
That's why it's the most widely used projector
in the U.S. today.
Write for info or call your fine professional dealer.
Get details on the new 2KW Scene Machine.

*THE GREAT AMERICAN
POB 178 WOODLAND HILLS
TELEPHONE 213/883 -8182
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MARKET
CA

91365 -0178

TWX 910 494 1233

THE GUY WHO SAID
"MONEY ISN'T EVERYTHING"
PROBABLY DIDN'T HAVE
YOUR JOB.
He probably didn't have a Marquee -2000 either.
The Marquee -2000 Video Production
Generator from BEI gives you an impressive
list of standard features for only $26,500.
Call toll free 1- 800 -255 -6226 for more details
on the Marquee -2000.
...FOUR F

EACH fiLtCTYLt
chaeAcrEr

ABCDEFGHIJ
,.

-

ABCI>ARGNIJ

or as two characters, ^
immediately on top of the o

ABCDEFGHIJ

abcde(ghiJklmnopgrstu*.

14"

abodefghlj

-

MULTIFONT DISPLAY Up to tour
fonts from the font library
can be loaded from the disc
and mixed on a character
by character basis.

BESTON
3 LSEIELECTRONICS
DOUBLE- HEIGHT LOGOS Large station
or client logos can be displayed alongside
two rows of text when using the
double- height logo capability.

`I,

FILM & TELEVISION
AWARDS

****

BEfTPIAY

****

"AWAY AT DAWN-

S,/

WAYNE IYTTON

ITALICS Any row of text can be made to
instantly assume a 13- degree slope at the
touch of a key.

PROPORTIONAL SPACING Proportional
spacing, true character overlap and
variable inter -row spacing help produce
captions of correct density and weight.

KEY OUTPUTS R,G.B and keying outputs
are supplied from the Marquee -2000 so
the output may be downstream keyed with
the surrounding or drop shadow edging.

STANDARD FEATURES:

Multi -font display capability
31.25 nanosecond resolution
Internal 150 -page disc memory
Internal character and background color generator
Edging: full surround, drop- shadow or no edging
Proportional spacing with true character overlap
4 speeds of roll and crawl with auto -stop
Automatic row centering
Italics at the stroke of a key

horizontal tab locations
Word flash and underline
Character insert and delete
RS -232 -C input interface
Double logo capability up to 128 scan lines high
Engineer's service diagnostics card
Preview safe area and system status display
Firmware programming
Compact size of mainframe
16

LEASING PLANS
ARE AVAILABLE

WI

P.O. Box 937 - Olathe, Kansas 66061
Toll Free 1- 800 -255 -6226
In Kansas 913 -764 -1900
TWX 910 -749-6401
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Videographics
face. All types of freehand drawing
can be done directly on the screen using the stylus.

Program graphics at ABC
The following are some concrete examples of how the CBG has been used
to create the graphics that have given
ABC its distinctive new look.
20/20

Each

An animated sequence displays oil leaking out of a tanker. Oil leaks slowly out

of the ship's hold while the words
"Fumes & Os" are superimposed on the
tanker. The sequence ends with a small
explosion that starts in the hold and
zooms out to fill the screen, destroying
the tanker.
24

Broadcast Engineering

February 1982

Monday

when

Donna

Bedross, production assistant to Jan
Rifkinson, producer /director of ABC
News' weekly program 20/20, sits
down to plan out the animated
graphics that will be used for the
opening teaser describing what subjects are to be covered that week, she
reminds herself of Rifkinson's advice.
"The overall objective of the graphics
is to make the story clear to the
viewer," he had said. "Try to design it
so that a hearing -impaired person,
who could only see the graphic, could
understand the story." The crisp, bold,
clean look of the 20/20 graphics
reflects this attitude. Bedross has a
better grasp of the capability of the
CBG than most production assistants,
because she used to be a CBG
operator.
In describing the process of evolution for each week's graphics, Bedross
tells how, after being given the list of
the week's stories, she sits down at the
CBG and tries a lot of different things.
Because Rifkinson has a monitor that
allows him to keep tabs on her work,
he often phones her to make comments. She calls on the art department
for existing graphics, uses UPI and
AP photos and drawings, recalls parts
of previous graphics from stored
discs, takes items from books or does
freehand drawings herself and then
fashions portions of the graphics using the CBG programs to obtain a final
sequence.
By Tuesday afternoon, she has
created the five seconds of animation
needed for the introduction of each of
the four stories to be aired, plus any
graphics needed for use in the individual segments.
Sitting at the keyboard reviewing
her ideas with Rifkinson, she can
make changes in any part of the
graphic or she can update any fast changing story right up to air time.
One of her most imaginative CBG
animations was a syringe that, using
plunger pressure, spills droplets one
at a time that change into letters spelling the title of the 20/20 story about illegal drugs.
Another, concerning the danger of
tanker oil spills, was an animated sequence depicting oil slowly leaking
out of the ship's hold while the words

A graphic piano provided an introduction for a story on Liberace. Its keys appeared to move, an effect created by using a series of frames featuring the

piano, darkening various keys, then
playing the sequence back in real time.

A

r

NEI+I)N

SIMON

With the system, names and titles can
be made to zoom out in a straight line, or
in a curve leaving streaks, or in a trail of
smaller images behind, and buildings
can be built on screen.

a fast start, no other studio camera comes
close to the HK-312. It comes air ready. Just
unpack it and it'll give you superior performance
the first time. And, it'll keep working. The HK -312
helped establish Ikegami's reputation for legendary reliability.
The HK -312 is also an extremely stable camera that doesn't require time consuming adjustment. Add the optional Emmy Award winning
computer setup and you can trim your daily
less than a minute.
checkout time even more
Computer setup that has already proven itself at
many leading stations.
The HK -312 includes all the essentials for
superior picture quality and performance. High

For

-to

Northeast: (201) 368-9171

Ikegami Electronics (USA) In(
West Coast: (213) 534 -005(1

resolution. Superb colorimetry.
Plus an excellent signal -to -noise
ratio. And with Ikegami Triax, you
can extend the normal 600 meter
cable length to 1500 meters with
no compromise in picture quality.
One simple demonstration will
show you why so many networks
and leading independents are convinced that the HK-312 is the finest
studio camera. To get started, contact Ikegami.

Ikegami HKsie

37 Brook Avenue. Maywood, NJ 07607: (201) 368 -9171
Southwest: (713) 445 -01001) Southeast: (912) 924 -(X)61
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Protect yourself
against the high cost of static
Electrostatic discharge, in addition to
causing problems like the one above,
can damage delicate electronic
control and logic circuits. It takes so
little voltage that you might not even
feel the spark.
As little as 500 volts can send
erroneous data, alter "memry ", write
incorrect data on a disk, or cause
printers to run wild. throwing paper
into the room. All of which means
expensive service calls and even
more expensive system down time.
Only 500 volts, yet you can easily
generate over 12.000 volts of static
charge just walking across a carpet.
Even on a vinyl floor. 4000 volts is
not uncommon.

The solution is simple
3M Brand Static
Control Floor
Mats can
create an
inexpensive
"island of
protectionaround your

delicate
electronic equipment,
harmlessly draining the
static charge from operators and other personnel.
For as little as the cost of a single
static- related service call, you can say
goodbye to all these problems.
3M Brand Static Control Floor Mats
come in hard mats for easy movement
of castered chairs. and soft mats for
comfortable standing.
For information about how you can
purchase 3M Static Control Floor
Mats, call toll free

1- 800 -328-1300
(In Minnesota, call collect 612- 736. 9625.)
Ask for the Data Recordmg Products Division

"FUMES & 02" were superimposed
on the tanker. It ended with a small
explosion that started in the hold and
zoomed out to fill the screen, destroying the tanker.
CBG graphics can be used as a
matte into which live video is keyed,
as was done with the introduction for
a story on Liberace. A graphic piano
complete with moving keys was used
as a frame in which Liberace was seen
playing on a nightclub stage. To make
the keys appear to move, a series of
frames were created, using the same
graphic piano but darkening various
keys. When played back in real time,
alternating groups of keys appeared to
be depressed.
Names and titles can be made to
zoom out dramatically in a straight
line, or in a curve leaving streaks, or
in a trail of smaller images behind,
and buildings can be built on screen.
Similar to the way in which an interesting magazine cover entices
potential readers to delve into the contents, so do these introductory
graphics that arouse the interest of
viewers, keeping them tuned to 20/20.
Sports

Those watching the 1981 Kentucky
Derby, or the related promotions during the preceding weeks, probably
thought they were seeing film animation when they saw a cartoon horse
and rider gallop across the screen. Actually this animated sequence was
produced by digitizing seven different
black and white drawings of a horse
and rider in seven different galloping

positions, coloring the individual
parts of the image and playing all
seven back in real time, making the
horse seem to gallop across the screen
with the jockey bouncing in the saddle. The CBG allowed the operator to
select the playback speed and the size
of the horse on the screen. This sequence was often matted over the live
image of Churchill Downs.

noMii:
innalt
PENN STATE

1

PITTSBURGH

14

2nd Quarter

3M Hears You...
Graphic scoreboard displays updated
scores.
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seasonal promotion features a
character named Hambo (he was first
used to promote the Hambletonian
Stakes harness race), who saws his way
out of a pumpkin, releasing a bat carrying the ABC logo.
A

INNER VIEW 3:
A closer look at Conrac Monitors
Filter Separator:
Resolution Solution at 3.58 MHz.
Comb

Conrac's Comb Filter Separator delivers the
high resolution needed for today's high performance
camera and taping equipment. It removes color
information from the composite video signal without
the luminance loss in the 3.58 MHz region produced
by notch filters.
Conrac's Comb Filter takes advantage of
spectrum interweaving to separate luminance from
chroma, without reducing luminance bandwidth.
But the best part of Conrac's Comb Filter is
that it gives you this improved picture clarity
without the drawback of con-

ventional comb filters. Because,
unlike conventional comb
filters which exhibit heavy dot
patterns in the luminance path,
Conrac utilizes non-linear
techniques to virtually elimina
these patterns around vertical
and horizontal transitions.

the quality factor. This system provides the capability
of daily test analysis from four different product test
and inspection areas. The net results are improvements in product quality and long term reliability.

Conrac Technology:
Over 30 years of leadership.
Conrac's track record of technical innovations
stretches back nearly three decades; and what we've
learned since then goes into every monitor we make
today. That is important to you because the more
technology we pack into each monitor, the more

performance you will receive from it.
Comb filter separator and computer - controlled

2.:.........
conventional bandpass and
notch luminance /chrominance
separator.

Conrac Quality:

Computer -controlled
for the 80's.

with
Cunrac's Comb Filter luminance/

chrominance separator.

VIDEO

INVERTER

PROCESSOR

quality are just two ways
Conrac technology can save
you time and money.
For the complete inner
view of Conrac technology,
call or write us today Conrac
Division, Conrac Corporation,
600 North Rimsdale Avenue,
Covina, California 91722,
Telephone (213) 966 -3511,
'Ilex: 67-0437.
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implementation of a failure analysis documentation system
has become an essential new tool in
1 ii(;

1. Luminance resolution
using the conventional
notch /filter separator.

COMPOSITE
VIDEO INPUT

i. Luminance resolution
using the comb filter
separator.

1R, D. L.

A DUE F

AUTOMATIC DOT

SUPPRESS LOGIC

3.58 MHz T füiP

Split screen comparison of CRT display,
with and without comb filter

Quality you can take for granted.
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Residual dot patterns virtually
eliminated, using dot suppression technique.

Orbits of the shuttle matted over the
topographical map.

The next event graphic displays the
shuttle and defines the present maneuver.

David Kelley, special events production assistant, holds a map supplied by NASA
depicting all 84 orbits that had to be individually programmed into the CBG for the
space shuttle graphics.

Videographics
One use that ABC Sports makes of
the CBG is for its NCAA scoreboard

show where a computer helps
organize all the team names and all
the scores that are then transmitted to
the CBG. The result is the familiar
graphic scoreboard that displays the
updated scores.
At the Indy 500, the CBG was used
for the time trials. Each of the four
times the car went around the track,
the lap times were instantly compiled
and converted into miles per hour and
added to the graphic display on the

screen.

The seasonal promotion during
Halloween featured a character (affectionately referred to at ABC as Hambo
because he was first used to promote
the Hambletonian Stakes harness
race) that sawed his way out of a
pumpkin, releasing a bat carrying the
ABC logo.

Special events
The two 1981 space shuttles provided opportunity to showcase the ingenuity of the programmers and the

Orbits of space shuttle being programmed using the
spacecraft.
28

Broadcast Engineering

16

different orientations of the

February 1982

www.americanradiohistory.com

efficiency of the CBG.
David Kelley, special events production assistant, recalls how he and Bernardo programmed all 82 orbits of the
space craft. When you consider that a
world map had to be broken up into
three sections, and that the craft had
to be pictured in 16 different positions
to show it traveling across the screen
in its orbit, you end up with 3936 individual frames to be programmed. It
took about 200 hours of programming
to give ABC the capability to pull up
the exact position above the earth of
the orbitor at any moment during the
mission.
ABC was also the only network to
offer complete graphic information
concerning the next event, thanks to
the CBG. A specially designed graphic
displayed the orbitor and defined the
present maneuver while two different
clocks counted down the time until
the next event and showed the mission elapsed time. The CBG can
simultaneously count five clocks up or
down.
According to Siegenthaler, the most
demanding event, graphically, is election coverage. "It's a numbers game
where we must do whatever we can to
show who's winning," he said. "It's
hard to overdo graphics in an election.
The boxes and the colors are used to
channel the eye. Graphics are only
good if they deliver. And, we have to
be able to call up and display information fast. Anything that takes over two
seconds is too long."
The 1980 election coverage by ABC
was a cornucopia of graphics inter-

Think of us
as your
mike expert.
The 635A- Perfect design from the start
The Electro -Voice 635A is probably the
most widely used broadcast microphone
currently available. Yet it was introduced
back in 1967! There are microphone
companies that haven't been around as
long as the 635A! What makes a microphone continue to be the broadcasters'
favorite after 15 years in the field?

encased head capsule for reduced
handling noise and additional protection
from severe mechanical shock.

Despite all the technological advances in the broadcast, recording and
sound reinforcement industries. the
635A continues to be the "audio man's
screwdriver" a microphone tool that can
The 635A was designed to be used
be used anytime. anywhere. for almost
anywhere. Its screw- machined steel case anything. When a product is designed
right to start with, there's no need for it
and mechanically nested parts set stanto become obsolete. All Electro -Voice
dards for durability and ruggedness that
the competition still strives for. It was the professional microphones are designed
first omnidirectional microphone design- with the same goal in mind. That's why
ed to have a shaped, rather than flat. people think of Electro -Voice as their
microphone expert.
frequency response. A rolled off
bass response combined with a slightly rising high end make it perfect for vocal
reproduction. And it was the first microa llbfl company
phone of its type to feature an elastomer
-

Ey Eleclrol/oice

600 Cecil Street. Buchanan. Michigan 49107
In Canada

Electro- Voice. Die of Guiton Industries ICanadal Ltd
345 Herbert St Gananoque. Ontario 1(7G 2V1
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to generate this unusual box.

The digitized images, which could
be moved as characters to any position, also appeared on other boxes
such as the voter poll where bars grew
on the screen.
The growing states that, in 1978, had
required 18 seconds to respond to
command, took less than two seconds.

.?13'..i;11)

-

iJriJ!.f:471

1,580,689

S

1p!°

Extensive use was made of this animation effect, as was the logo used for

promos

the
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6,811,111
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192,851
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Graphic used by ABC during the 1980 election coverage showed percentage of
precincts reporting, the number of votes each candidate had received, and the
percentage split.

Videographics
twined with constantly changing computerized statistics supplied to the
CBG. The most frequently displayed
graphic exhibited the percentage of
precincts reporting, the number of
votes each candidate had received,
and the percentage split. A unique

feature of this graphic was that the
faces of the candidates- Reagan,
Carter and Anderson - appeared next
to their totals. These were not real
photos keyed in but images that were
digitized by the CBG and woven into
the graphic. The CBG alone was used

Reading this ad
may solve
your next audio
problem

100

IN

/-

50\

Solving audio problems is a
daily requirement for the professional. Often, the solution
requires the use of accurate test
instruments, with a high degree
of reliability.
The Spectra Sonics Model 510
Bandpass Filter and the Model
802 Signal Generator are the
answer to your service requirements, permanent or portable.
The battery powered units are
accurate, reliable, compact,
affordable, and easy to use.

vant messages

101t

and diagnostic

messages. One of the two color

The Model 802 may be used for tape
machine calibration. signal to noise
measurement, as well as low and
high level amplifier trouble shooting.

C. 4

the actual

Hardware overview
The CBG -2 system includes an
operator's keyboard, an operator's
black and white monitor, two color
monitors and an equipment rack, but
the keyboard and monitors can be
remote.
The keyboard of the CBG is similar
to that of any character generator, but
with many additional special purpose
buttons. The black and white monitor
displays the status of the CBG, rele-

THE MODEL 802 SIGNAL
GENERATOR
The Model 802 is a signal generator
capable of developing five selectable
frequencies. An adjustable gain
control allows the user any number
of gain settings with impedances of
600 ohms or greater

Olr

and

coverage -the 80 vote. The words of
this animated logo seemed to come
together from hundreds of random
pieces and from the phrase around a
big red check mark.
Even the correspondents were
framed by spectacular graphics, making the entire election coverage more
graphically pleasing.

l5K

THE MODEL 510 BANDPASS FILTER
The Model 510 Is a 20Hz to 20kHz,

bandpass filter with a gam
of 60dB. The 510 may be utilized
with a standard voltmeter to make
unweighted noise measurements on
individual pieces of electronics, or
complete systems. The 510 may also
be used with existing noise analyzers
for unweighted noise measurement.
Battery operation eliminates ground
current flow between instruments,
resulting in consistent and accurate
measurements not previously
available.
( -3dB),

2

The Model 510 Bandpass Filter and
the Model 802 Signal Generator are
audio problem solvers. See them today
at your nearest distributor or contact
Spectra Sonics.
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BARCO's new series Master Control
Monitors:tailored to your needs

CTVM 3 Colour monitors.
In order to satisfy the variety of monitor applications the CTVM 3 series
allows you to choose your colour

monitor corresponding exactly to your
specific wishes regarding screen size,
CRT type, resolution, special facilities,
decoders and mechanical construction.
Screen sizes: 37 cm (15 ") or 51 cm
(20") screen.
- Cathode ray tubes: delta gun shadow
mask CRT or slot mask CRT.
- Resolution (for delta gun): Standard,
semi high or high resolution.
- Versions:
The A version incorporates special
facilities such as pulse cross mode,
notch filter, split screen, RGB
switches, RGBS output, R -Y and B -Y
output.
B version: without special facilities.
- Decoders: with
an optional set of
decoder printed circuit boards plugged in, the CTVM 3 accepts composite
NTSC; PAL or SECAM signals (Comb filter or aperture correction optional
on NTSC version).

Mechanical construction: conversion
from cabinet to rack, VTR bridge, inwall or ceiling mounting is easily
accomplished without dismantling the
monitor through the optional special
mounting kit.
-

As regards to the CRT a choice is
offered between WA (6500 °K illuminant D) and W (9.300°K) phosphors.
Screen size and mechanical construction can be chosen as with the colour

monitors.

TVM 3 monochrome monitors.
The BARCO professional monochrome monitors are measuring instruments for use in broadcasting,
industrial and educational applications where quality and reliability are
most required.
Facilities to be essential including

Gloria Lane, Fairfield, NJ 07006
Phone: (201) 575 -0750
Telex: 133310

colour subcarrier filter, pulse cross,
size switch, remote control, internal/ external sync. offer broadcast -oriented
operating features and controls.

Sole representative for Barco Professional Video Systems Dep. in the
United States.

ROHDE & SCHWARZ
SALES CO. (U.S.A.) INC.
14,

BARC
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Technical aspects of the CBG
The Character /Background Gener(CBG) is a microprocessorbased system designed to allow complete, flexible software control of the
generation and display of broadcast quality color graphics. The accompanying block diagram shows the major
elements of the system.
At the heart of the CBG is the main
microprocessor. It is an Intel
8080 -based 8-bit general purpose
computer. In fact, with its 48k
memory, keyboard, floppy discs, and
black -and -white character display, it
differs little from a typical home computer. The similarity ends there, for
much of the CBG hardware is

ator

specialized.
The simplest element is font
memory. This is a 64kbyte scratch
pad memory critical for using the
system as a character generator. Permanent storage of character data is
on the Hawk disc drive. To speed
message processing, selected fonts
are read from the disc into font
memory. Character data can then be
rapidly transferred into the display
memories as needed.
Considerably more complex are
the two display memories where
video pictures are built. Images are
represented in run -length encoding,
so that a 2 -byte element specifies
both the color and length of a line
segment. This scheme, though
awkward to manage from a software
standpoint, pays dividends in
memory usage. The efficiency of run -

length encoding allows many
32
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reasonably complex images to be
stored in each of the two 64kbyte
display memories.
Color information is specified in a
similar fashion. The run -length element contains only a color number.
This number (zero through 63) indicates which color value in the 64position color palette is to be used.
Each color can have eight different
levels each of red, blue and green -a
total of 512 possible colors. In addition, any color can be specified as being transparent and/or keyed.
The digital RGB levels from each
display memory are sent to the
display controller. The display controller routes the data from either
memory to either or both of the video
outputs. In addition, both planes can
be sent to an output, with one or the
other specified as the foreground.
The background plane will be seen
through any transparent colors on
the foreground.
The equipment has the capability
of rapid image switching. This led to
the early development of simple
animation. The early CBGs, however,
were equipped only with floppy discs
with small capacity and low speed
that frustrated more sophisticated
animation efforts. These restrictions
were mainly swept away with the addition of the 10Mbyte Hawk disc and
its high speed CPU -slice controller.
Images can be read from the disc into
display memory at a rapid enough
rate to allow animations limited only
by the total capacity of the disc, a

limit of several minutes worth of fairly complex images. Display speed is
increased by double -buffering the input in the two display memories:
while the images in one memory are
displayed, the other is filled with the
next set.
The 2901 -based CPU -slice microprocessor that is used to interface
the Hawk disc has enhanced the
CBG's capabilities. As can be seen
from the diagram, it can access both
display memories and the font
memory, and is not limited to disc
transfers. Although it is difficult to
program, its tremendous operating
speed makes the effort worthwhile.
The capabilities of the CBG system
include a built -in digitizer. Any NTSC
video signal can be converted to a
run -length encoded digital image in a
matter of seconds. The software can
then be used to colorize and
manipulate the image into many
other forms. An electronic tablet is
also part of the CBG. This device,
which accurately measures the position of a pointer on a flat surface,
enables the operator to paint on the
TV screen. It can also be used to
draw new pictures, or change old
ones.
The CBG was designed as a

general purpose computer with
specialized hardware added for video
display generation. This hardware
was designed to allow the software
to control the video image in the most
effective manner.

Pick a
number
from ..
9 to 52t
A

You've just chosen
the ideal DC voltage

to phantom -power
these new ATM electret
microphones.
ATM91R
AT8501

Introducing four "universal"
phantom -powered electret
microphones. Designed to work
from external power. internal
regulation automatically handles
any voltage from 9 to 52 VDC
w ithout adapters, switches, or
rewiring. Just plug in and enjoy. With
current drain a mere 0.3 mA at 9 volts
(4 mA at 12 -52V) a 9V battery lasts thousands
of hours. not just the 60 or 70 hours typical of
other mikes.
When your power supply isn't available. or isn't enough,
use ours. The new AT8501 Dual Battery Supply holds two 9V batteries.
One to use, and one in reserve. Instant switchover and test LED eliminates
guesswork. And spares are as near as the closest shopping center. Neat!
But convenience and versatility are just two of the advantages of the new ATM
models. All -new electronics provide plenty of headroom inside tie microphone with
no more than 1% THD even when used in acoustic fields of 141 dB SPL. Which sets
new standards for clean sound even close -up to big brass or inside a powerful drum kit.
And the sound you hear is wide -range and musical. Presence without peaks.
Highs to 20,000 Hz but without a raspy "edge" Yet despite their responsiveness,
these new ATM microphones have the "Road Tough" reliability proved so often on
stage and in the studio.
Before you add another microphone. compare our sound, our convenience. our
reliability, and our cost. Write for literature and list of nearby ATM microphone
specialists. Get great sound. .right from the start! AUDIO- TECHNICA U.S., INC.,
1221 Commerce Drive, Stow, Ohio 44224. (216) 686 -2600.
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keyboard and listening to their exclamations when it all comes together
gives understanding to the words of
Verne Pointer, vice president of
Engineering, when he said, "The

Character /Background Generator
perhaps the most creative
tool that we have placed in the hands
of the artist and operator for a new
and different look on the air since the
introduction of the color slow-motion
recorder in 1967."
ABC Engineering will be the first to
tell you that there were many birth
pains for the CBG. Aside from the
(CBG) is

The voter poll graphic shows bars growing across

the

screen.

Videographics

Graphics showing the "growing states"
capability of the ABC system.

Graphic used as a logo during the
election coverage.

1980

During the 1980 election coverage. even
the ABC correspondents were framed by
graphics.
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monitors is a preview monitor that
displays the cursor and has safe zone
lines while the other color monitor is
an on -air monitor.
The equipment rack, the heart of the
CBG, houses the microprocessor,
memory boards, disc controllers, A/D
and D/A converters, two encoders,
sync generator and power supplies. A
CDC /Hawk Disc Drive is mounted on
the bottom of the rack and has one
fixed platter and one removable platter.
The Control Data Corporation
(CDC) Single Platter Disc holds five to
20 seconds of animation, depending
on the complexity of the pictures. Up
to 9999 text messages can be put on
one of the high speed discs, or up to
500 pictures. Floppy discs can be used
but are not necessary.
Several different programs are used
in the CBG, each of which is named
after the programmer who devised, it.
One program is called "Take it away
Keith." Humorous retorts from the
computer -such as "Huh ?" when an
operator makes an error -are typical.

Reaction to the CBG
The ABC management is pleased
with the results obtained from the use
of the CBG. It has been nine years
since the 1972 elections when it was
agreed to use a computer only if the
mechanical solari boards were kept
on full standby. That skepticism has
now vanished and has been replaced
with support and increased demands
for more electronic graphics.
Today there is no doubt that the production operations people at ABC
delight in this machine. Watching
operators' hands fly across the

1982
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many equipment problems involved
in developing the hardware and the
software there were also people problems. A new type of art work was required from the artists for the most effective digitizing. Producers and production assistants had to be oriented
and convinced to replace old methods
with the CBG. Operators had to be
trained. But it was exciting and interesting -even when ABC had to
send the New York State Police after
one of the Dubner programmers during the Olympics. He had come to
check out the units at Lake Placid.
After he left to drive home one started
acting up; but the police found him
and turned him around.
The TV industry has indicated it is
pleased with the CBG by honoring
ABC with various awards such as the
Gold Medal in the International Film
and TV Festival in New York. Amy
Sacks, director of Promotion and Program Development at ABC Sports,
won this medal for her Hambletonian
Stakes campaign created on the CBG
that introduced the Hambo cartoon
character.
Bill Carter, in his article that appeared in the Baltimore Sun, cornpared ABC's coverage of the space
shuttle with that of the other networks.
"ABC's approach is so much more
visual, so much more innovative, so
much more production oriented.
While others were giving America
views of boring -looking people sitting
at desks in space control in Houston,
ABC was pumping up 3 -color
graphics that included the name for
the next event, when it would take
place and a running clock counting
down to that time. That coverage can't
be dismissed as pyrotechnics. It was
exceptional television. It was better
television."
And what does the future hold for
the CBG? According to Roger Goodman, who is responsible for the
graphic look of ABC News and Sports,
"We haven't even scratched the surface of the capability of this machine
or the ideas of the programmers.
Believe me, it's going to be spectacular."

IE

Imagine, an incredibly versatile disc recorder which can animate,
store stills, and record and playback in real time (30 frames per sec ond) to single frame. Or, at the touch of a button, 24 frames per sec E+
and for film transfer. Add to this full random access, with preview, of
MAKERR up to 500 images on line and the ability to pre -set 64 locations, standard serial digital interface, and a built -in frame by frame editing/
animation previewer. D That's Arvin /Echo's total production tool: The Image Maker. Whether your
requirement is to store still frames, produce exciting animation sequences or preprogrammed
motion loops from 16 frames (or less) to 500 frames, this high band color recorder is capable of
delivering direct or processed video. Rugged, reliable and portable, The Image Maker is the only
real time random access recorder which doesn't break the bank.
D Remember, Arvin/Echo has more video disc recorders operating
in the broadcast field than any other manufacturer. Based on this
unique experience, we have built The Image Maker to meet the
rapidly changing challenges of the professional television industry.
Its potential is limited only by your imagination.
W

5

ARVIN/ECHO

Echo Science Corporation
485 E. Middlefield Road. Mountain View. California 94043
Telephone: 14151 961 -7145. TWA: 1910) 379 -6499
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KRON -TV in San Francisco said it is the first TV station on
the West Coast with an operational digital videographics
system. The system, operated here by staff artist Norman

Leong, provides the station's news and programming departments with tremendous flexibility, speed and creativity in its
videographics, as well as limited animation.

Digital videographics at KRON-TV
By the KRON staff

Since the first image created on our
digital videographics system (from
Aurora Systems) sprang to life on

KRON -TV -s Live on 4 at 4 newscast
slightly more than nine months ago,
our station's artists and producers

have been discovering some of its uses
and have realized that they have only

scratched the surface of its

capabilities.
Our San Francisco NBC affiliate,
locally owned by Chronicle Broadcasting Company, is the first TV station in the country to be equipped
with the sophisticated videographics
and animation system, designed by
Dr. Richard Shoup, president of
Aurora Systems in San Francisco.
The all- digital system includes im-

The color graphics appearing in this article were
designed on the KRON system. Dave Patton,
freelance artist, took photographs of the graphics using a Dunn Instrument Camera.
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age processing electronics, a central
processor, disc storage units, the electronic pen and tablet, two RGB high resolution color monitors (one for the
menu, the other a display canvas), and
an NTSC monitor. The output from
the system is standard NTSC compatible video. KRON's system configuration also features a display unit in the

control

room that allows
simultaneous call -up of stored

graphics for on -air use while other
materials are being created at a design
station in the graphics department.
This videographics system allows
graphic artists, with a minimum of
special training, to create a wide
variety of images and animated effects
in real time. Using only the pen, the artist can paint directly into the video
image, edit and change the picture,
colors and sizes. The system's speed
and flexibility are valuable to KRON,
because the station leads the market in
airtime allotted to live local news. Its
debut coincided with the premiere of
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4 at 4, which brought the station's local news to more than three
hours per day.
According to Mike Ferring, KRON
news director, "The Aurora system
helps us produce sophisticated, last minute graphics for our expanded
newscasts. There's a snap and a sharpness to that straight-on -to- the -screen
computer graphics image that's just
beautiful. When we add animation, it
delivers even more to the newscast
and to the explanation of news
stories."
Freelance artist Dave Patton said,
"Our system allows an artist to create
almost instantaneous graphics for
late -breaking stories. On occasions
when no film or video is available, a
news producer no longer has to settle
for talking heads. The story can often
be demonstrated with animation."

Live on

Development and start-up
The idea for this special system was
first presented to KRON by Ziggy

Superior
reproduction.
And it shows.
Maxell 3/4" U -Matic videocassettes have certain advantages that have
made them the choice of professional
users everywhere. Our specs will support our claims to superiority, but one
picture is worth a thousand specs, so
we invite you to see for yourself the
superior chroma response, high resolution, exceptional picture clarity, image
stability and low chroma noise that our
tapes provide. even in slow motion or
still -frame modes.
Maxell brings you as close to
original picture clarity as you can get.
Every time. And to make sure you also
get the full advantage of our tape. we

house it in our own high -precision
cassette shells that will stand up to the
roughest treatment and repeated playback. The internal mechanism is carefully designed to make tape travel in
both directions smooth and dependable
at any speed. And there's another distinct advantage you get with every Maxell
U -Matic videocassette -- quality control.
There are no stricter standards in the
industry, so you are assured of the same
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The Professional Advantage
Maxell Corporation of America
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Digital videographics
producer. He
introduced the station to Dr. Shoup,
who had developed an early prototype
at Xerox Laboratories. As Ron Near,
production manager said, "We saw

the opportunity to get in on the
ground floor of a new piece of TV
technology. While the basic system
was being designed, our staff artists
were sitting down with the computer
programmers to develop the operational capabilities of the machine."
The system was installed at KRON
under a co- development agreement
enabling Channel 4's production and
engineering personnel to evaluate its
capabilities. After four months of experimentation within the facility, the
system went on -line at KRON.
The system offers great latitude of
artistic styles and almost unlimited
variety of on -air graphics. The main
emphasis has been news graphics, not
only because of the amount of
graphics necessary, but because of the
need for speed. The system's speed
and limited animation have allowed
the station to come up with dynamic,
informative news graphics well before
the competition could.
One of the system's most valuable
applications surrounded the coverage
of the Medfly infestation in the Bay
Area. The system was used to animate
the Medfly life cycle, using a colorful
cross section of a peach. Three flies

Stone, special projects

MEDFLY CYCLE

MEDFLY CYCLE

La!<'2AI

ano

aulr

The Medfly life cycle was animated.

bored into the fruit to deposit their
eggs. Maggots left the fruit, entered
the soil and the adult flies emerged.

Electronically designed maps illustrated the spread of the infestation
and designated the quarantined and
spraying areas with flashing lights.
Animation was also used to depict
the effect of the air traffic controllers'
strike, illustrating the complex traffic
patterns over the Bay Area with aircraft animation. Other uses illustrated
the recent Libyan air incident using a
relief map and exploding planes, the
eruption of Mount Etna in Italy, the
spread of a Napa Valley fire, and the
expansion of California off-shore oil
drilling for a special Target 4 report.
Norman Leong, graphic artist,
whose working day has been revolutionized by the system, had no
previous computer experience. Still,
he found the system easy to learn.
Those who watch him demonstrate
the system are amazed at his speed
and dexterity. He said that the main
problem was that everyone in the station wanted to use it, and there were
limited hours in the day.
Warren Lamm, another graphic artist who has, at least in part, traded

VICTOR DUNCAN

VIDEO

Designed to meet your
equipment needs
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CAMERAS

'

RENTALS
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At Victor Duncan Video out facilities and business
systems nave been designed to meet your needs.
Developed through more than twenty years of pro.
fessiOnal production experience. Our Rental departments offer the very latest video equipment.
And not just cameras and recorders. but the myr.
iad of support and accessories needed to keep
your production on schedule. Our rental techni.
its have extensive field experience. not tust
elf' experience. and can help provide recommendations and alternatives for your equipneeds.

mt

Our knowledgeable sales staff can provide product demonstration and comparison of the most
production equipment available, .n Cooperation with the video engineering department.
our sates consultants can also provide complete
system design and installation services as required for your specifico needs.

Victor Duncan video maintains the finest
service in all three office locations. Simple
tweaking and minor service functions can be
rapidly performed saving you from costly downtime. Our routine. scheduled mainlenanCe on all
your equipment can prevent lOCaliOn breakdowns
and keep your equipment in top shape for each
production.
With three fully staffed offices in Chicago. Dallas
and Detroit. you'll tind Victor Duncan Video your
nmost convenient source for production equipment
the midwest and southwest.
For all your equipment needs, plug the Victor
Duncan system into yours. Its designed to be a
perfect lit. everytime.

See Us At the Lewes Anatole
During NAB.

THE WISE DECISION IN ROAD CASES
Unmatched Quality at Competitive Prices
Full Line Custom, Standard, and Rack Mount Cases
Emergency Delivery Service

Rentals. Sales and Service

VICTOR DUNCAN. INC.

CHICAGO
661N. asana. Chicago. IL 60610 (312)943-7300
DALLAS
2059 Fondrait. Dallas. TX 7520612141369.1166
ÉTROIT
32300 Howard. Madison Hgts.. MI 40071 ní316119.1900
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Announctng...the all new

Philips LDK6

automatic camera.

A revolutionary design... it's a'thinking' camera
that is a generation beyond the smart cameras.

14

to 525

Think about that...
then step into the fut
NAB when the LDK6 j
other world famous

of the
See

Philips..

the LDK6 at the

Exhibit plus new CDL à
switching equipment.

CENTRAL DYNAMICS
CORPORATION
1

900 Corporate Drive, Mahwah, NJ 07430
Circle (33) on Reply Card

201 - 529 -1550

5tí11 The Best Investment

In A Professional
two Channel Tape Machine.
The Otani MX-5050B
There's a very simple, straightforward reason the MX -5050B has become the world's best -selling professional tape recorder: value. If you
were to ignore all of the production
features, dismiss the six year track
record for unsurpassed reliability, you
would still discover that the "B" is the
best performing machine for your
money. When you shop around you'll
find out that it's easy to spend a little
less or a lot more, but very difficult to
justify to yourself that you are getting
more. When you compare other
machines, spec' by spec'. you'll begin to see why there's more value in
putting your money into an Otani.
Spec's of course, don't tell the whole
story. But, it's a damn good place to
start your serious comparisons.
To experience the full potential,
and thus the value of any product
you purposely put it to the test. After a
few hours in the studio or on location,
you can become painfully aware of
the differences between a professional machine and those with a Hi -Fi
heritage. Because Otari's only business is to serve the dedicated audio
professional, you won't find cosmetic
facelifts every couple of years; or,
dredged -up product from another
era that's labeled "Pro." At Otani we
improve each product by subtle engineering refinements that make the
basic product that much better
without fanfare and expensive model
changes that you end up paying for.
And the "B" is the embodiment of this
philosophy. It's been around for three
years (5050 Series. 6 years) and we
plan you'll keep it around a lot
longer. If you're a knowledgeable
audio person who already owns an
Otani you'll know what we're talking
about. If you're not, then it is well
worth your time to review the Performance and Feature facts we've

-

detailed in this ad.

If you re in the
market for a fully professional, super reliable two -track, the time you
spend to acquaint yourself with the
"B" just might mean the difference
between spending your money on a
machine that will do for now -or
deciding to make the investment in a
basic creative tool that will pay you
back handsomely in the years to
come.

Selectable +4 or -10 dBm output.
D.C. servo capstan motor with ±7%
varispeed control.
Selective reproduce for overdubbing.
Four heads: 1/2 track erase, record,
reproduce, track reproduce
plug -in assembly.
Noise-free punch-in/ outs; transport
remote (optional).
Built -in test oscillator
Front panel adjustable bias and
equalization.
Choice of three alignment levels: 185.
250 & 320 nWb %m.
Dump edit and tape lifter defeat:
precision aligned: and indexed
splicing block.
Zero memory return.
101/2" reel capacity; XLR connectors.
Large, illuminated V. U. meters with
adjustable peak- reading L.E.D.

/

indicators.
THE FACTS:

PERFORMANCE.

THE

Overall Signal -to- Noise. 06 dB
unweighted @ 520 nWb /m, 30

Hz

tó 18kHz.
Dynamic Range: 72 dB unweighted:

30

Hz

to

18 kHz.

Headroom: +24 dB. Maximum
output: +28 dBm.
Overall Frequency Response: 30
to 22 kHz ±2.0 dB (15 ips @ +4

Hz

dBm).

Playback Frequency Response: 31.5
Hz to 20 kHz ±2.0 dB (15 ips @ +4
dBm).
Distortion: less than 0.7 %.

1

kHz @

250 nWb m.
Crosstalk: greater than 55 dB, kHz,
adjacent tracks.
Wow and Flutter: less than 0.05%
1

Rewind Time: 90 seconds for 2500
feet.

FACTS: PRICE.

S2,295.00 Suggested Professional Net.
Your nearest Otani qualified professional audio dealer has The New
Workhorse in stock. Check -out for
yourself why you should place your
money on the MX- 5050B. If your dealer
shows you anything but an Otani, tell
him, "No thanks, I'm only interested in
making a sound investment."
Call us for the name of your nearest

dealer

The New Workhorse

&1iQJfl.

OTARI CORPORATION

Davis Drive
Belmont, CA 94002
(415) 592 -8311
2

Dion Corp ioel
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equalization).
NAB IEC selectable equalization.

Independent Mic'Line mixing
(20 dB pad)

(15 ips).

40

FACTS: FEATURES.
Three switchable speed pairs: 15171/2
or 7'2 33.4 ips (automatic
THE
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OUR
FAM

Now you can choose from a whole family
of dbx compressor/limiters to match
budget and application. All
ILY'YOur
feature our Over Easy® compresPLANsion curve for inaudible transition
into
compression. True RMS deter
lion for the most natural sound.
V CAs for precise
low distortion control of audio levels.
* That's the plan. Now join the family.
See your dbx Pro dealer, or write for information.

$210 TO

Patented

$650.

'\lanufacturer's suggested retail price.

Over Easy Compressor/Limiters
"

dbx, Incorporated, Professional Products Division,
71 Chapel St., Newton, Mass. 02195 U.S.A.
Tel. (617) 964 -3210, Telex: 92 -2522. Distributed in
Canada by BSR (Canada) Ltd.. Rexdale, Ontario.

dbx®
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NO OVERLOAD.
NO MATTER WHERE
YOU USE

I.

In- studio or on- location
from a whisper to the
roar of a full -blown rock
concert, nothing can
overload our MD 421.
Nothing.

news map illustrated
attack.

A

pens, paste and scissors for the
Aurora system stylus and menu, said
that the greatest difficulty was communication. "The problem," he said,
"is that many of those in the news
department and elsewhere don't know
what the system can do, so they don't
know how and what to order, when
and when not to ask for something.
Basically, it's a problem of visualization and verbalization. There has to be
an on -going educational process so
that those who understand what the
system can do share that knowledge
with their co- workers.
"The color is one of the neatest
things about it. You can do your artwork and then fine tune the intensity,
the hue and value to get exactly what
you want. You can flip to black and
white to check contrast, and you can
also check to determine how much
green, blue and red are in each individual color to further fine tune."
Lamm said that the system's visual
menu, as opposed to text display or
buttons on the tablet, is an advantage
for first -time users. Other advantages
of the system, perhaps taken for
granted, include the ability of the artist to change designs often. The
2000 -page library disc allows recall
and updating of stored graphics, a
great time saver. The capability of
digitizing by video camera adds to the
system's variety and speed.
One drawback of the system,
however, is the limitation imposed on
animation by a maximum of 32 dis-

ELECTRONIC CORPORATION

West 37th Street. New York. NY 10018
(212) 239-0190

Manufacturing Plant: Bissenoorl/Hannover. West Germany
© 1980, Sennheiser Electronic Corporation N.Y.)
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Digital videographics

SENNHEISER
10

a

A

typical sports g'aphic.

DIGITAL
TEST

GENERATOR

The DTG -1000N features five identical and

independently microprocessor controlled
10 -bit test signal data stores with precision
D/A converters.
Each data store contains 35 computer
generated, standard and new test signals
in EPROMs.
Menu style listing of all available test
signals on local and remote control panels
together with full status indication makes

test signal selection easy.

Internal RS170A sync generator for
genlock and accurate system phasing
maintains zero SCH at all times.
Five standard trigger signals can be
locked to any test signal selection from
data store #5 and retained in memory.
Auto correlation of auxiliary trigger
signals to data store #5.
Power down memory.
Remote control up to 1000 feet for each
data store.

LEITCH
1

l'ro ¡r'.

Oli Is

ur

It'hVlsl)n t.chnology
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Leitch Video of America, Inc.
825K Greenbrier Circle
Chesapeake, VA 23320
Tel: 18041 424 7920 Telex II:

Leitch Video Limited
Progress Avenue
Scarborough, Ontario - M1H 2X1
Tel: (4161 438 -5060 Telex: 065 -25420
705

710 882 4342

Digital videographics
solved frames per animation. If more
than 32 changes, or frames, are required, a second page can be used, but

that

necessitates pre -production

editing. And editing facilities are
often jammed right before news time.

PROP

Leong said that
animation steps
were needed.
Leong was also
pixel size on

at least double the

currently available

concerned about the
the system. The
videographics systems by Quantel and
Ampex have a smaller pixel and,
therefore, smoother edges on curves
and diagonals. Digital smoothing of
edges was a tradeoff with animation,
and Aurora opted to compromise in
order to provide the greatest possible
real time animation. Shoup and other
Aurora designers are continuing to
develop the system, bringing in new
software, expanding its applications
and addressing the limitations of
animation frames and pixel size.

Other applications
In addition to the illustration of

LOW TEST SCORES

.10110.
10.10".
The first 30- second promotional spot
created on the Aurora system was
fashioned after a video game.
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news events, weather maps and
sports, KRON's system has been used
for animated bumpers in children's
programming, on -air promotional
spots, public service show openings,
and an upcoming 1 -hour special on
the life of naturalist John Muir.
A bumper created for the Kid Consumer segment of Just Kidding
featured a full- screen dollar bill that
comes to life. George Washington
rolls his eyes and his bright red tongue
darts in and out. The voice-over is:
"There's nothing funny about money!"
For a fall presentation, Marilyn
Storm, on -air promotion producer,
created an animated NBC peacock. A
full-screen station logo, a boxed 4
shrank to one -third its size, then a
peacock ran out from the left, jumped
on the box, spread his tail feathers,
took on color, and became the famous
NBC peacock with his tail pulsating in
full color. Lamm created five pages of
animation that were transferred to
3/4-inch cassette and edited. The
animation lasted approximately five
seconds until the tail began to pulsate.
The animation on the tail page was
looped and held five seconds more.
Storm later built a 30- second promo
on the system with freelance artist
Dave Patton promoting a Target 4
report titled Public Schools Fight Back.
A video game was created in which a
little schoolhouse is under attack by
invaders, labeled Prop 13, Teacher
Strikes, Student Violence, etc. The
schoolhouse takes a lot of hits. The
system registers the explosions: bricks
fly off and disappear. The
schoolhouse then proceeds to rebuild
itself through Back to Basics Approach
and Tougher Discipline, whereupon it
fires on its enemies, destroying Low
Test Scores and Student Violence. Just
as it is beginning to win its battles, the
schoolhouse is faced with More Trou-
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ble, a bank of invaders on the horizon,
and is left dodging their missiles.
Storm said, "Patton had to build 15
separate pages of animation to accomplish all the action we planned.
They were recorded on 1 -inch tape
directly from the system. Using the
zoom feature, we recorded most of the
pages full-screen first, then took close -

of the invaders and the
schoolhouse. We also recorded some
of the pages at differing speeds of
animation.
"Although we created only 15
discrete pages, recording them both
full- screen and close -up allowed us
many more choices when we got to
editing. This proved especially effective when we had a full-screen shot of
a missile being fired, then took the
close -up of the hit, and vice- versa."
More than 65 edits were used in
building the 30- second promo. Moog
synthesizer sound effects were edited
in after the video was complete. Patton explained the significance of this
first full 30-second animated promo
designed on the system. "I spent two
days from conceptual art to final product for what was a considerable
amount of animation. It would have
taken five times longer and cost
maybe four times as much using film
animation. Another advantage of
creating animation on our system is
that the designer or conceptual person
has hands-on contact. In addition, the
production people are much closer to
the creative process and can change
colors and other elements easily, getting exactly what they want."
Muir recounts the extraordinary life
of John Muir, the legendary mountaineer greatly responsible for protecting the wilderness as national parkland. It was shot on location in
Scotland, Yosemite and San Francisco, recorded exclusively on 1 -inch
tape. The special, which will be syndicated domestically and internationally, will air on KRON -TV in 1982.
Stone recreated Muir's handwriting
on the KRON system to graphically
link and date segments in an authentic
manner. "The method," he said,
"perfectly matched the man as Muir
recorded his life in diaries. After
deciding which events and vignettes
we were going to depict, we took the
phrases as he wrote them and scripted
them onto the screen."
Other uses in Muir were for

ups

background and effects video.
Electronically designed special effects
were created -sometimes in combination with real video scenes -to show
shooting stars in the nighttime sky,
smoke effects, additional fog in a
scene aboard a clipper ship and to

HITACHI
FP21 COLOR CAMERA SYSTEM

2- FP21 -3 Tube Saticon cameras
2 -A10 x 11 BRW 10 -1 lens power zoom F1.6
2- Operation panels with 50' camera cable
2 -5" View Finders
2- I.T.E. Tripod sets H9PH, T6H, D6G
2 -Lens drive kits
2- Battery- charger systems
1- PVM -8200T 8" color monitor

1- Triple 5" mono monitor WV -5203

-M -67 Shure audio mixer
-BPM -1 Burst Phase Meter
1-6114 Crosspoint production switcher
-6006 Sync generator
-528 Tektronic Waveform monitor
1- McMartin amplifier and speaker
3- Modular cases with covers
1
1

1

1

Modular three piece portable studio, packaged in protective cases with front and real hard shell covers.
Single cable interconnect between modules for quick and simple set -up.

$39, 500 COMPLETE

Price includes delivery. set -up and training.
Standard manufacturers' warranty applies.

LERRO

ELECTRICAL CORPORATION
COMMUNICATIONS SYSTEMS DIVISION
3125 North Broad Street, Philadelphia, PA 19132

215 -223 -8200 Ask for John Neri or Ed Zwicker
Full line distributor for all Hitachi video products.
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The title of KRON's special, Muir, was illustrated by re- creating John Muir's own script.

Digital videographics
paint the aurora borealis.
"Clearly, in an historical recounting
such as Muir," Stone said, "we
wanted to avoid anything that appears
electronically created. So what you
see are some modified experimental
uses which we think assist us in telling the story. Hopefully, they are acceptable within our format without
betraying their debt to electronics.
Many of these effects would not have
been attempted prior to digital
videographics due to time and cost
factors."
Engineer Roy Trumbull said that the
KRON videographics systems is only

tool. "Just because you have the
finest tools doesn't mean they'll be put
to effective use," he said. "I feel there
must be a strong commitment to being
visual. Gone are the days of putting
the art department under the staircase
and budgeting for one set of water colors a year. Art deserves a strong voice
in setting the visual impact of a station."
Ferring said that the station's next
step will be to move into direct data
entry for weather presentation, and
then perhaps for other applications.
He said that the staff was looking for
ways of getting more creative

graphics on the air.
Patton said, "The Aurora is a
machine, not an artist. It requires
creativity and imagination on the part
of the user." He said he thought that
the Aurora is revolutionary for TV
graphics -not just because it is an
animation device, but because it is a
short -order animation device. "The
hardware," he said, "isn't extraordinary, but the applications are. In a
high technology business, the way
we've been producing art is from a
previous era. Digital videographics is
allowing art to catch up with the rest
of broadcast technology."
O
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magnetic test tapes
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THROW AW

These dependable tapes are used by
broadcasters, recording studios, equipment manufacturers, governments and
educators throughout the world. Widest
variety...Alignment, Sweep, Pink Noise,
Level Set, Azimuth and Flutter /Speed.
Available on reels, in cartridges and in
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Manual & the Magnetic Tape Reproducer

t

INSTACART GIVES YOU
INSTANT RANDOM ACCESS
TO ANY OF ITS 48

BROADCAST CARTS

.

FOR THE ULTIMATE

Calibrator.

IN FORMAT FLEXIBILITY

Phone for fast delivery or free catalog.
Easily interfaced to your existing automation system -ours

T0

4041

STANDARD TAPE LABORATORY, INC.

Broadcast Engineering

WA

98226

(22061733.4567

IGM CON/VU \ICA

Circle (39) on Reply Card
46

HOME ROAD. BELLINGHAM,

Circle (40) on Reply Card

February 1982

www.americanradiohistory.com

ort new

GET OFF THE BICYCLE AND
GET ON THE BIRD
ONE UP ON THE WORLD IN
SATELLITE RECEPTION.
Micr Iyne's satellite receiving systems expand program
selection and minimix bicycled tapes. Our X -24 B -2 receiver
and nì)torixd 7-meter antenna system will enhance
programming and advertising capabilities by opening the
universe of satellite delivered programming to your market.
Micrudyne's receiving systems are faster than rape and better
than terrestrial. Our X -24 B -2 receiver otters superior
electrical performance with applications in commercial
and public broadcast
television stations, special
events and
teleconferencing. It has the
capability of multiple audio
demodulation, remote
control and automatic
1,00
polarity selection. Our motori:ed 7-muter antenna system
simplifies satellite and program acquisition and complements
the most sophisticated receiving system available. Microdyne
also manufactures a Single Channel Per Carrier (SCPC:)
System for radio broadcast application.

T

VIT

X -7.1

H

For more than a decade, Microdyne has manufactured satellite
communications systems. We are recogni:ed as the leading
manufacturer of satellite receiving systems in the broadcast
industry and our expertise k used for government, military
and corps orate communications.

As a leader in the industry, Microdyne is one up on the world
in technology, manufacturing and service.

SATELLITE SYSTEMS
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MICRODYNE
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7
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Micnklyn,

,tl;t, l'L 32()72-0213
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Electronic animation and videographics
A roundup of some current systems for broadcasters
By Carl Bentz, technical editor, and Bill Rhodes, editorial director

In recent years, there has been an

almost exponential rise in interest in
graphics systems tailored for television. Our September 1978 Buyers'
Guide contained no separate category
listings for this technology. In the
October 1978 issue, we briefly covered
part of this technology and referred to
some accompanying advances oc-

curring in the computer graphics industry.
Since that time we have seen a rapid
growth in videographics at both the
NAB and SMPTE conventions. In
fact, the SMPTE has devoted entire
afternoon technical sessions to this
subject, and the lecture halls were
packed. BE has responded to this ris-

Videographics /animation
directory
The BE September Buyers'
Guide and our product files list a
number of companies making
electronic and mechanical systems available to broadcasters for
creating videographics and ani-

mation systems for television. A
mailing was made to these companies to obtain their latest product data and photos for this
report. Not everyone responded
because of pressures in preparing
for NAB '82 /Dallas.
The Buyers' Guide and file
listings are repeated here along
with a reader service number. If
you would like to have literature
from these companies, even
though we may not have reviewed
their products in this roundup, circle the appropriate numbers on
the reader service card for more
information.

Aurora Imaging Systems
Logica
Lyon Lamb Video Animation
System
MCI /Quantel
MPB Technologies Inc.
McInnis -Skinner &
Associates
Symtec Inc.
Texscan /MSI Corporation
Thomson -CSF
Video Associates Labs
Weathercaster Inc

335
336
337
338
339
340
341

342
343
344
345

Weather display systems
Colorgraphics Weather
Systems Inc.
346
347
Communitronics Ltd
Computer Video Systems
Inc.

348

Information Processing
Systems of California
Inc

349

Logitek Electronic Systems
Inc

Animation equipment
Animation Video, Division of
Convergence Corporation ..320
Arvin /Echo Science

Corporation
Cromemco Inc.
Forox Corporation
Interand Corporation,
Telestrator Division
Logica
Lyon Lamb Video
Animation System
MPB Technologies Inc.
NAC Inc
Symtec Inc.
Texscan /MSI Corporation
Weathercaster Inc
Frank Woolley & Company

321

322
323
324
325
326
327
328
329

.330
331

...332

Electronic graphics systems
333
Ampex Corporation
Animation Video, Division of
334
Convergence Corporation
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McInnis, Skinner &
Associates
Sperry Weather Systems
Technology Service
Corporation, Development
Labs Division
Weathercaster Inc
Weathermation Inc.
Weather Services
Corporation

350
351

352

the Buyers' Guide and to its product
files to cover this technology.
We know that people in the computer graphics industry view broadcasters' rising interest in electronic
graphics /animation as an expansion
market for their existing technology.
Some of these companies plan to be at
NAB '82 /Dallas as new entries into the
field. BE will report their progress and
products in the March and June
issues.
Electronic graphics systems
Preparing this report on current approaches to electronic videographics
and animation systems, we first decided to feature the special system developed at ABC for its needs and to
look at the operations at KRON -TV.
Those systems are reported in other
articles in this issue. We decided to
follow up with a brief review of other
general systems developed for broadcasters as listed in our Buyers' Guide
and product files.
Not everyone responded to our
mailing for latest data and photos on
their companies' electronic videographics /animation systems because
of pressure to prepare for NAB
'82 /Dallas. However, appropriate
product data provided in response to
this request are summarized in the
following limited roundup. More information on these products, and on
those products available from companies found in the accompanying
listing, may be obtained by using the
reader service card and circling the
appropriate numbers.
Roundup scope

353

354
355
356

Another field, that of computer
graphics, is, in many cases, far
ahead of the broadcast applications in the art of electronic
graphics. We have already heard
from some companies that are
looking at the broadcast field as
an expansion market. You can
watch NAB '82 /Dallas for entry of
some of these products and software.

ing interest by adding categories to

Graphics /animation systems fall into two general categories: computer assisted and moving image graphic art
systems. The most prevalent is the
computer- assisted graphic art system,
which, with high speed recall techniques from disc memories, may produce animated sequences easily.
Camera inputs are not required. Control and input data is generated via
keyboards, graphics tablets or via
databases for weather display systems.
Circuitry refinement leaves operator artistic talent as the limiting factor
in electronically assisted videographics generation and animation.
Gone are the man -hours needed for
creating drawings for animated se-

Higher resolu ïb us aìí important rea
,
but did you know that EEV 30mm Advancers
P8400 series Leddiconsgature all these
advantages?

* Integral,variable light bias for minimal
picture smearing under low light

conditions

* Unique anti -microphony mesh
* Direct plug in replacements
- no camera modifications

Please send me my free World
Broadcast Systems Map, Brochure
and full technical details of
Leddicons for my application.

Nance

Position
Company
Address

Application
109A

EEV, INC.
7

Westchester Plaza, Elmsford NY10523, Tel: 914 - 592 -6050, Telex: 646180

In

Canada EEV Canada Ltd., 67 Westmore Drive, Rexdale,Ontario M9V 3Y6, 416- 745-9494,Telex 06- 989363
Europe English Electric Valve Co. Ltd., Chelmsford, Essex CM12QU ,England,Tel.024561777,Telex 851 -99103

In

,

rr

gmeredTr .dem.rkro.LeddeoeC.mer.r,oe.

Circle (42) on Reply Card

Profitable in--house production
starts with the right system.
Designed by MCI.
Time was when you could get by on in -house
production with a couple of beat -up tape recorders
and a turntable. But audiences and advertisers of
today are demanding more. And that means a total
production system that allows you to do everything
from overdubbing and track bouncing to live
multitrack recording. Now the company that has
equipped more award winning studios than any other
has designed a Total Production Package priced
within your budget. You get an 8 -track recorder,
2 -track recorder and a studio quality console with

10 microphone and 5 stereo line inputs. Plus remote
control, an accurate spot timer, 10 programmable
"search and find" memories, variable speed and
dozens of other features designed to make your job
easier and your product better. MCI even offers a
comprehensive user training program in the creative
use and the maintenance of this system.
Contact your nearest MCI dealer today about
the quality design (and current price advantages) of
MCI's new Total Production Package. Your
advertisers will love you for it.
Circle (43) on Reply Card
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Animation roundup

MCI's

North American

dealers

Audio industries Corp.
1419 N. La Brea Ave.
Hollywood, CA 90028

(213) 851.4111

Audiotechniques, Inc.
652 Glenbrook Road
Stamford, CT 06906
(203) 359.2312

Commercial Electronics LTD.
1335 Burrard Street
Vancouver, BC LI Canada V6Z 1Z7

(604) 669 -5525

Control Technology, Inc.
2322 Davie Boulevard
Ft. Lauderdale, FL 33312
(305) 792.7791

MCI, Inc. /Nashville Office

Nashville Commerce Mall
Suite B -9
1717 Elm Hill Pike
Nashville, TN 37210
(615) 366 -0333

Wiliam Audio Corporation
1470 Valle Vista Street
Pekin, IL 61554
(309) 346 -3161

Pacific Recorder and
Engineering Corporation
11100 Roselle Street
San Diego, CA 92121
(714) 453-3255

Pro Audio General Store, Inc.
1378 N.W. 100th Avenue
Coral Springs, FL 33065
(305) 752 -0330

Pro Audio Systems
11057 8th Avenue N.E.
Seattle, WA 98125
(206) 367.6800

Recording Studio Equipment Co.
18917 N.E. 5th Avenue
North Miami Beach, FL 33160
(305) 949 -8918

Southwest Professional Audio
1500 Summit Street
Austin, TX 78741
(512) 443 -4567

Robert Abel and Associates
Robert Abel and Associates use
computer created and digitized video
within the realm of its own software.
The company's "review" system
allows generated graphics to be combined with live action or other
generated materials. Its efforts seen
recently on sportswear commercials,
the Abel equipment includes a
modified version of the Evans and

Sutherland Picture System.

A

graphics tablet with a DEC computer
complement the system hardware
with a picture memory of 64Kwords.
Circle (299) on Reply Card

Ampex Corporation
The Ampex Video Art System
(AVA) places the artist in charge of
more than 200 color choices, pre drawn shapes and stored images
ready for recolor or reorientation. Cut
and paste modes augment a picture
storage /retrieval capability that allows
sequential playback of the artist's
creative process. All functions are
controlled from the drawing tablet, including titling, brush selection and
paint medium, as well as "menu"
choice selection.
Circle (300) on Reply Card

Studiotech Corporation
7033 Trans -Canada Highway
Suite 208
St. Laurent, Quebec
Canada H4T 1S2
(514) 336-5142

Studioworks
1018 Central Avenue
Charlotte, NC 28204

(704) 375 -1053

TeleTech Electronics LTD.
920 Dennison Street

quences. Minute changes needed on a
frame -by -frame basis for apparent motion may be made quickly. Color
changes and images fitting a producer's storyboard are created at the
touch of buttons, in a fraction of the
time once needed. Applications include newscasts and weather presentations, as well as documentary or
other productions. This group of more
sophisticated systems are reviewed
briefly as follows. The moving image
group is covered in an accompanying
article.

-

Unit

11

Markham, Ontario
Canada L3R 1C1
(416) 495 -5646
For names and addresses of

international dealers, contact MCI

\
1400 W. Commercial Blvd.
Fort Lauderdale, FL 33309 USA
Telephone (305) 491-0825

Aurora Imaging Systems
The Aurora Model 100 Digital
Videographics System offers image
resolution to 512H x 486V pixels. One
of six display stations may operate at a
time with a design station in use. Picture storage per system disc may include more than 100 typical pictures.
Up to three additional disc drives are
each capable of at least 200 images.
Two to five seconds retrieval time is

typical. Animation sequences,
selected brush shapes, vast color
selections, auto -generated geometric
shapes and titling are possible. Inputs
range from the keyboard to the
graphics tablet to any video source.
Circle (301) on Reply Card

Colorgraphics Weather Systems Inc.
The Colorgraphics equipment pack-

ages are intended for, but not limited
to, weather related displays. Three different configurations are available.
Winchester -type hard disc storage is
used for up to 100 graphics, satellite
or radar pictures for sequential
presentation. More than 4000 color
choices for land, water, grids,
graphics and overlays are possible
with the 400 x 256 pixel limits, cur-

rently being upgraded. Inputs are
from a keyboard, disc, weather
teletype service and graphics tablet.
"SupeRadar" dial -up services from
Weather Services International (WSI)
give nationwide data. Ten different
character fonts are included as well as
a font generator.
Circle (302) on Reply Card

Computer Graphics Lab
Computer Graphics Lab Inc., a
department of NYIT, offers the Images System. The system has a stated
resolution of 32,768 x 32,768. Six
painting modes provide various brush
and paint styles. Dimensional, filtered
and mirror images may be mixed with
titling from the keyboard. A standard
graphics tablet or inputs from a video
scanning unit may also be used. The
CPU, framestore and 8Mbyte system
disc storage couple with 10Mbytes of
removable storage.
Circle (303) on Reply Card

Cromemco Inc.
The Cromemco Inc. graphics
system Model Z2H /GS is a specialized
system developed from the company's
Z -2H computer for broadcast use. The
system has two floppy disc drives and
an additional 11Mbytes hard disc
capacity. 754 x 482 pixel resolution
images include graphics tablet inputs
and text materials via keyboard. Selection of color from 4096 choices, creation of artwork and control of
record /recall of images may be made
with the graphics pens. Two image
planes allow almost instant recall of
stored materials for animation purposes.
Circle (304) on Reply Card

Dubner Computer Systems Inc.
See "Real Time Animation and
Videographics at ABC" on page 12 for
information on the Dubner equipment.
Circle (305) on Reply Card

Echo Sciences
The Echo Sciences Image Maker
uses 256 tracks per disc of floppy
storage. Combining the advantages of
the EFS -1A Frame -Stor and the SloMo-1 systems, the Image Maker uses
video from other sources with editing
February 1982
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Animation roundup
and speed control for animation.
Resolution is source -dependent.

Interand Corporation

From

Interand

Telestrator

comes

the
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MediGraphics Inc.

resolution includes
mirroring, overlays, autogenerated
shapes and airbrush techniques. Floppy discs store 40 pictures typically
with titling described as equivalent to
dry transfer techniques. A second
Logica system, Icon, increases resolution to 1024 pixels horizontally.
Icon includes a keyboard with the
tablet for control functions as well as
totally positionable generated characters.
768 x 574 pixel

MPB Technologies Inc.
MPB offers the Vista 80 Graphics
System with animation by rapid successions of stills from individual element building techniques. A camera
compose accessory is available for artwork on this 2- channel system. One
channel with backgrounds may have

Circle (308) on Reply Card

the second channel of motion

Broadcast Engineering

1-e
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Pro -Forma systems.
Graphic symbols or artwork may be
added to other video. Also, animation
may be created with an electronic
stylus on the unit's monitor display
screen. Information storage for the
Pro-Forma systems is on audiotape.
Pro -Forma A handles up to 64 colors
and a 12- symbol generator. Character
generation is added with a 3M unit.
Logica
Logica Ltd. and Logica Inc., manufacturers of teletext related equipment, also offer the Flair System for
graphics and animation use. From 256
colors and selected brush images a

I

= =±`-,ç !i =

Circle (306) on Reply Card

Circle (307) on Reply Card

Associates

.

MPB Technologies Inc.

Information Processing
Systems (IPS)
The IPS CGS -1000 Color Graphics
System is intended to be an add -on to
the IPS Weather Satellite Recorder.
Non -weather users may still use any
seven backgrounds and seven overlay
colors from 4095 choices. The
graphics computer handles 88Kbytes
of memory. Included in the system are
a bit -pad tablet, a colorizer and a
t imebase corrector. Handwritten
notes and typed characters enhance illustrations.

&

Circle (309) on Reply Card

superimposed on it. Available either
in a desktop or rack -mount system format, discettes provide storage of up to
985 pages of 180 characters. Two
94- symbol fonts may be used on each

of the two channels independently.
Circle (310) on Reply Card

February 1982
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Associates

Newscan works with a palette of 4096
colors, up to 256 at a time with 640H x
480V pixel detail. The Weather graphics system may display charts,
maps or graphics programmed into
the system as well as materials
entered via the graphics tablet. Interconnection to the FAA "604" weather
circuit also provides an input. A keyboard allows control of this automated newsroom unit and its optional
news and election reporting databases.
Circle (311) on Reply Card

Consistent Quality.
Select your routing switcher and

distribution amplifiers as if your
reputation depended on their stability
... because it does.
As you enter and re -enter your
distribution system to produce a tape
you discover the value of a truly
transparent plant
one that stays

...

transparent even when interchanging
modules or re- configuring inputs and
outputs.

...

Consider Dynair
we've built
distribution systems for 24 years and
REALLY know the importance of
consistent quality. We use over 40
pages to detail the facts about our
System 21 video, audio, time code,
tally and data switchers and their
companion Series 5300 amplifiers.
May we send them to you?

DYNAIR
5275 Market Street, San Diego, California 92114
Telephone: 714/263 -7711; TWX: 910/335 -2040
Circle (44) on Reply Card
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Animation roundup
MediGraphics Inc.
MediGraphics markets the Patran -H
Computer Graphics System. It can instantly produce solid color construction, perspective and x -ray views of
three dimensional objects. Simple line
drawings take on form with animation.

Weather sensor inputs to the forecasting computer provide on-demand
weather displays. A keyboard allows
alphanumeric character generation.
From the sketchpad, custom images
are transformed to the screen in a color palette of 80 hues. Floppy and /or
rigid disc storage systems are optional
if data recall and animation effects are
needed.

Circle (312) on Reply Card

Circle (313) on Reply Card

Spectra Computer Systems
Computer resolution of the Spectra

Symtec Inc.
The Professional Graphics System
PGS III from Symtec boasts a 412H x

CT -1000 System is 512 x 512 lines.

480V pixel resolution image with up
to 16 colors on any one line from a
palette of 4096 choices. Typical configuration is for use with an Apple

computer. Overlay text materials may
be scrolled, rolled or moved with optional light pen system. Graphic
generation on the screen with the HiRes Light Pen or from an Apple
graphics tablet may be processed and
compressed for transmission via
telephone line if desired. Super and
subscripts, scientific notations as well
as custom or foreign fonts are easily
generated.
Circle (314) on Reply Card

Technology Service
Corporation (TSC)
TSC Weather Radar may display information from dial -up remote or live
radar systems. Two color backgrounds combine with a 16- picture
storage, time lapse storm motion
analysis, 16 sector 2:1 zoom feature
and selectively flashing precipitation
levels for weather presentations.
Display centering of a specific locale
is possible as is a radar sweep line.
Circle (315) on Reply Card
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directlyonalways
Electra Voices
axis of the tweeter, the
00 must have
Greg Silsby talks Sentry
uniform polar
engineer has
able
about the Sentry100to sponse.The
hear exactly the
sound 30° off-axis
studio monitor same
does directly front

When I first described to
Electro-Voice engineers
what knew the Sentry100
had to be, felt like a "kid
in a candy store:' told
them that size was
critical. Because broadcast
environment working space
is often limited, the Sentry 100
had to fit in a standard 19" rack,
and it had to fit from the front, not
the back. But the mounting hardware had to be optional so that
broadcasters who didn't want it
wouldn't have to pay for it.
The Sentry 100 also had to be
both efficient and accurate. It had
to be able to be driven to sound
pressure levels a rock'n roll D.J.
could be happy with by the low
output available from a console's
internal monitor amplifier.
The Sentry100 also had to have a tweeter
that wouldn't go up in smoke the first time
someone accidentally shifted into fast forward
with the tape heads engaged and the monitor
amp on. This meant high- frequency power
handling capability on the order of five times
that of conventional high- frequency drivers.
Plus it had to have a 3 -dB -down point of 45 Hz,
and response that extended to 18,000 Hz with
no more than a 3 -dB variation.
Since it's just not practical for the engineer
I

I

I

to

to be

in
as he
of the system.
wanted the Sentry100 equipped
with a high- frequency control that
offered boost as well as cut, and
it had to be mounted on the front

of the loudspeaker where it not
only could be seen but was accessible with the grille on or off.
also didn't feel broadcasters
should have to pay for form at the
expense of function.The Sentry100
had to be attractive, but another
furniture-styled cabinet with a
fancy polyester or die -cut foam grille wasn't the
answer to the broadcast industry's real needs.
And for a close told E -V's engineers that a
studio had to be able to purchase the Sentry
100 for essentially the same money as the
current best-selling monitor system.
I'm happy to report that we've achieved all
our objectives.
I

I

.____

=]

Market Development Manager. Professional Markets

g1lty1 company
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Circle (316) on Reply Card

I

600 Cecil Street. Buchanan. Michigan 49107
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Texscan/MSI
The Zgrass System from Tex scan /MSI presents a continuously
variable palette of 256 colors. Resolution to 320 x 204 2 -bit per pixel
displays may include a character font
of upper and lower case. Brush stroke
effects, repeated patterns and rotated
images enhance closed image color
filling, geometric patterns and expansion or shrinking of display screen
segments. Brownout and power loss
protection are provided.

Circle (45) on Reply Card
February 1982

Thomson -CSF Broadcasting Inc.
Thomson-CSF products include the
Vidifont IVA and Vidifont Graphics V
systems. With the Vidifont IVA
system, graphics composition is possible with a camera compose accessory.
On the Graphics V, up to eight keyboards in operation simultaneously
may control separate tasks. Complete
character generator functions from
the keyboard combine with a font
compose module for composition
from artwork or electronic synthesis,
all in 4096 color choices. Design is
possible from the keyboard or a freehand controlled bit-pad and stylus.
Clear, fill, cut and paste instructions
aid design before storage to double
density floppy discs. Resolution in
NTSC operation to 1088H x 483V pixels resolution in the character plane.
Two character and two background
planes may be independently stacked.
Circle (317) on Reply Card

OUR SWITCHER
SPECS SPEAK FOR
THEMSELVES
Following is a summary of test data compiled from the final test
measurements made on a 50 -input by 50- output audio /video
switching matrix sold to Capital Cities' Houston outlet KTRK-TV.
We invite comparison of these test results with our published
specs and with the published specs of routing switchers
manufactured by others.

50 x 50 KIRK MATRIX

KIRK TEST DATA BREAKDOWN
Worst

Mean

95th
Percentile

Published
Spec

VIDEO

-63

Crosstalk @ 3.58 MHz
Diff Gain
Diff Phase
Diff Delay

.042
.056

65
.05
.08

1.0

.05

.89
.02

.05

0.12°
± 1°
±. 2

-79

-84.6

-80

-75

.017

1

Freq Response

Hum 8t Noise
Gain Uniformity, All Paths
Input Return Loss
Output Return Loss

-60

.05
0.

7 I.

1

.95

0.

dB

1%

1

.006

.017

±.O7

46
45

51.2
48.8

46
46

40
40

-80

-84.7
-91.8

-90

dB
dB
dB
dB
dB

AUDIO
Crosstalk @ 20 KHz
Hum 8i Noise
THD 30 Hz - 20 KHz
@
O dBm
@ +24 dBm
Gain Uniformity, All Paths
Common Mode Rejection

-88

-8

I

.01
. 13

.015

.24

0. I
80

.044
88.3

.09
83

.017

1

.

17

-75
-85

dB
dBm

0.1%
0.5%
0.2 dB
70 dB

Our routing switcher specs are the best in the industry-we test each matrix for conformity
and we beat our own specs by comfortable margins.
TRY THAT ON YOUR GRASCOMFERNSAMDYNATEK SWITCHER!

v'UT/7H SC/EfTIF/C
171E

R01'71.\ï; ..'VIT('HER PEOPLE

2276 SOUTH 2700 WEST, SALT LAKE CITY, UTAH 84119
PHONE (801) 973ó840
TWX: 910 -925-4037

Circle (48) on Reply Card

Moving image systems

graphics

VAS series from Lyon Lamb. Both

systems involve use of an animation stand and a video camera
connected to an editing /recording
unit. Control of the animation
stand and the recording equipment may be through a computer based controller. Electronic
graphics systems produce finished products more quickly.
However, animation equipment
not using electronic generation
still finds use where art to video is
needed with lower initial costs.
Besides lower equipment costs,
artist -created material overcomes
the occasional complaint of finite
pixel sizes of graphics generators.
Several manufacturers market
systems, some involving a microprocessor animation controller.
Of these, single frame accuracy,
as well as multiple frame sequences, may be created with the
AniVid system from Animation
Video, a division of the Convergence Corporation, and the

companies provide x -y directional
control and 360° rotation of the
table. Video into the controller
may be from a 3 -tube camera or
any other video source. AniVid indicates various mounting arrangements for different cameras. The
VAS IV broadcast system bro-

Moving

image

Animation roundup

chure specifies an

Ikegami

camera. SMPTE time code is used
with AniVid, while vertical interval
frame code (VIFC) is the reference
for VAS IV. Interfacing to a variety
of editing 3/4-inch U -Matic or
1 -inch Type C recorders
is possible. The AniVid system includes a

computer -controlled "InteLens"
for image size determination. The
VAS IV system uses VAS -CS
4 -axis computerized motion control to change image dimensions.
Although either system may be
used for any level of video animation quality, Lyon Lamb's VAS

series includes three other models
for less exacting requirements.

font styles of varying heights, including Cyrillic, data processing,

script and Spanish characters.
3M

Circle (318) on Reply Card

Adding the 3M Camera Compose
Accessory to the D -8800 System
allows custom font creation. High
speed playback from floppy discette
storage offers animation effects from
three to 20 pages per second. Eight
colors may be selected for use with

Spectra Computer Systems

Weathermation

Weathermation offers the Environmental Satellite Data Inc., GOES
image service. Satellite data, scaled into a TV raster of 240V x 360H
elements, allows up to 16 display

Texscan/MSl

The Forox Corporation also produces an animation stand, as was

incidated in the product listing.
A novel approach to flow motion and repetitive movement is
featured in the Frank Woolley &
Company Inc. Motionmaster
and
Polarmotion
system
materials. The system uses a
specially designed light box
animation stand. A rotating light
polarizer illuminates a transparency placed on the viewing surface. The transparency lincludes
coloring and polarizing films for a
variety of motion effects (swirl,
flame, bands, wheels and others).
The camera views the transparency with the resulting inexpensively
created marque-effects or flowing
motions for instructive or promotional sequences. The company's
materials have been used on the
Sesame Street production of the
Children's Television Workshop,
among others.

levels per element with color and
luminance effects to designate various
meterological conditions. The NOAA

Geostationary Operational Environmental Satellite data provides
visible and infrared imaging of the
Western hemisphere approximately
each half-hour with additional imaging from the polar- orbiting TIROS
satellites.
Circle (319) on Reply Card

Thomson -CSF
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Look into a JVC 3/á TapeHandler. Now.

JVC has taken a close look at 3 4 Video Cassette Recording with an eye for what you've been looking for. Stability.
Reliability. Gentle tape handling. Economy. The result is a full line of recorderieditors, full- function recorders, cost efficient players, and microprocessor -based remote control units with utmost versatility, broad interfacing capability.
Take a look inside one of JVC's Tape Handlers...lhe CR -82000 Recorder,Editor
the CR-6600U full- function Recorder
with assemble- editing capability, or the
CP-5500U Player with on -air quality...and

you'll be amazed at what you don't see.
No pulleys. No belts. No idlers.
Instead. a 7-motor direct drive system
that keeps tape tension constant for smooth
and reliable tape transport, reliable tape
shuttling. A simplified tape threading mech-

anism for gentle tape handling. Brushless
DC motors that directly drive the capstan.
head drum, and reels to give stability and

rUS JVC Corp. Dept.
41

BE 2/82
Slater Drive. Elmwood Park. NJ 07407
Please have a representative call
don t want to talk yet. Just Send literature
I

lull remote control unit with shuttle search
function
Get .: 't le details Send In the coupon.
phone toll -free 800- 821 -7300, Ext. 7005
n 800-892-7655. Ext. 7005).

Name
Title

Your choice.

Company
City

State

Zip

Phone

JV

NOW.

reliability.
To go with them, there's a choice of
compact control units: the easy -to- operate
RM -88U Editing Controller for precise
timing of machine functions. the low -cost
RM-82U Editing Controller and the RM -70U

US JVC CORP

'980 OIS

Circle (47) on Reply Card
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Tailoring test equipment to your needs
By Gary A. Breed, chief engineer, WCBU- FM/WTVP -TV, Peoria, IL

At first glance, choosing test equipment for a radio station does not seem
to be one of the most exciting management decisions to be made, but after
some thought it seems to be a matter

for serious consideration. On the
assumption that you want the complement of test equipment for your station, there are a number of factors to
keep in mind:

COMMAND
PERFORMANCE
Total concept in

modular design
to excel in
engineering
flexibility.

the capability of engineering personnel;
the type of equipment to be maintained;
the desired level of system performance;
future plans; and
financial considerations.
These items are in order of importance. Note that money is last on the
list, but not because money is unimportant. Money matters should have
been resolved when the other items on
the list were established. (The most
important item, the engineer's ability,
is discussed in "Abolishing the First
Phone: What Does it Mean to You ?"
later in this article.
Test equipment, an essential part of
a station's facilities, should have its
cost included when the technical
aspects of a station's goals are considered. Too often, test equipment is
overlooked and provides several thousand dollars of unexpected costs later
on. More often, test equipment is the
area in which costs are cut. A great
deal of frustration is brought to the
engineers who do not have the right
tools and to everyone else, when
maintenance and performance are
lacking. A good engineer needs good
equipment. Sophisticated equipment
needs to be maintained in the proper
manner. Top performance needs to be
constantly evaluated, and any future
plans should include all of the equipment necessary to carry them out.
Test equipment must not be shortchanged or left to chance.

Test equipment selection
Consider several examples of the
needs of some typical stations, from
the smallest to the largest, in terms of
their engineering requirements and
priorities, and the way test equipment
selection is made at each.

SEE US AT

NAB BOOTH 2006
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uAn
AUDIO LABS, INC.
1905 RIVERSIDE DRIVE, GLENDALE, CA 91201

(213) 841 -0970
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A small station in a small town:

The budget is carefully drawn. Profits are adequate, but not excessive.
The owner /manager runs nearly every
aspect of the station, except engineering, about which he may know little.
His primary concern about engineering is that he meets FCC requirements
and does not have too much equipment broken at the same time. After
employing a few combo jocks and

When it comes to
solving your audio expansion,
equalizing and control problems, Shure offers a
full line of equipment designed to handle your
toughest assignments. Here's a sampling:

Need tone controls?
The M63 Audio Master° adds tone controls to
any mixer (such as the Shure M67, M267, M68,
M268, SE30). A must for broadcast operations
over phone lines.
Bass and treble tone controls
Adjustable high- and low -pass filters

Got feedback problems?
The M610 Feedback Controller is specially
designed to control feedback in PA systems. Also
excellent in post -production rooms for eliminating
unwanted background noise from broadcasts,
tapes.
Octave filters centered at 10 key frequencies

Want "audio sweetening "?
The SR107 Audio Equalizer provides "audio
sweetening" in post -production rooms for audio
and video tapes, and room equalization for hotel,
restaurant, church public address systems
perfect where rack space is at a premium.
'frying to boost a low- amplitude signal?
The M64 Stereo Preamplifier boosts low -level
signals in broadcast, recording, editing, and signal
routing applications.
Accepts phono or tape input
Low cost, very versatile

-

Write for our FREE Circuitry Catalog to get the
full story on Shure's lineup of professional circuitry

equipment.
I

)

I

SHURE

The Sound of the Professionals
Shure Brothers Inc., Dept. 67
222 Hartrey Ave.. Evanston. IL 60204
In Canada: A. C. Simmonds & Sons Limited
Manufacturer of high fidelity components. microphones. loudspeakers. sound systems and related circuitry.
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Test equipment

NOW!

CONTINENTAL'S

50 KW FM

"engineers," he is convinced that is not
the way to handle his situation. He arranges for the top technician at the
local 2 -way shop to come in part time
to keep his station going. He hires a
consulting engineer to do the annual
audio proof.

This station has chosen the simplest
route for test equipment: None. A
number of stations choose to leave all
engineering responsibility, including
test equipment, to outside contracts

and consulting engineers. This
removes the worry from the station

Abolishing the First Phone:
What does it mean to you?
Many stations are experiencing
a situation parallel to choosing
test equipment: the selection of
an engineer. Because the FCC

abolished the First

Class

Radiotelephone

License, and
removed the requirement that any

High performance. Offers you
high fidelity, dynamic balance, good
stereo separation, extremely low noise
and distortion; excellent frequency
stability. Easy installation. Low power
consumption. Proven exciter. Available with fully automatic exciter and
combiner control.
Write for brochure on 817R -1

Continental Electronics Mfg. Co.
Box 270879
Dallas. Texas 75227

Circle (50) on Reply Card

higher -class licensee be required
to work on equipment, the broadcaster has one less criteria to
judge a prospective engineer.
Regardless of the pros and cons
of the FCC ruling, and regardless
of the argument that there were
too many crash course memory
methods of obtaining the First
Phone, having the ticket was one
of several basic criteria that a
manager could use to establish
the capability of an engineering
applicant.
It seems appropriate to review
the other criteria that one can use
to judge the capability of an
engineer. An applicant with a work
record presents no problem.

References speak for him.
However, an entry -level position
may be filled by a person with little or no on- the -job experience,
and no past broadcast employers'
references. The following aspects
should be considered.
1)

References:

Personal

character references are valuable
in assessing the applicants'
honesty in representation of
themselves. Although there may
be little judgment of technical
ability, references are useful in
creating a picture of the person as
a whole.

The Zeppelin r Wind Screen insures perfect sound recording in
all conditions where wind or air
movement is present. Its aerodynamic design screens the microphone from wind but allows
sound in. Although extremely
lightweight, the Zeppelin is virtually indestructible and can be
boom mounted or hand held
with the Independent Suspension
Shock Mount. There are Zeppelins available to house Senn heiser 816 and 416, AKG CK -8
and CK -9 and other similar microphones. Zeppelins and ISS
Mounts are all- American made.
1430 N. C6hwng6 Blvd., Hollywood, CA 90028
Telephone: (2131 4663361 1213) 9655500
Tw2 I22141l24 C.N.:4o16[MT

2) Education: In these days of
rapidly moving technology, the
self- taught engineer is becoming
scarce. In an engineering or
technical school curriculum, it
takes at least two years to learn
the basics of electrical theory.
Most 2 -year technical school or
junior college graduates have sufficient course work to equip them
with the raw knowledge of electronics. Someone with two years
or more completed toward an
electrical engineering degree has
been through the basics of electronics, math, physics and
chemistry, providing a sound
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foundation. That education needs
to be followed with specific training, because education in specific
broadcast technical aspects is virtually nonexistent. Few schools
offer such a program. Although
education is a good indicator of
ability, there are Ph.Ds who do not
know which end of a screwdriver
to use. Don't rely solely on an applicant's education.
3) Experience: If there is any
broadcast -related experience in
an applicant's resume, you can
assume that the person knows
what equipment looks like and
how it functions in an operational
sense. Non-broadcast experience
needs to be considered in its relation to technical work, problem solving, mechanical ability and in-

dependent

responsibility.

A

previous employer can give additional information on character,
and perhaps a feeling for the
potential of the applicant as an
engineer.
4)

Personal

interview:

A

manager can make a judgment on
the character and honesty of a job
applicant, but it takes an engineer
to feel out the raw talent and
basic knowledge that an applicant
has, and whether it is a good bet
that he or she will make a good
broadcast engineer. It is worth
providing lunch and mileage
money to a trusted engineer, or
having a consulting engineer conduct a telephone interview and
give his opinion.
In one important way, the abolition of the First Class License
makes the job easier...the candidates need not be limited to
those who have the license. The
FCC now places the ultimate
responsibility for all aspects of
broadcast operation on licensee,

including technical operation.
Broadcasters should be careful
and knowledgeable in their
method of hiring engineers,
whose responsibilities will include
a number of technical functions
that must be maintained in accordance with the FCC Rules and
Regulations.

Editing starts with CMX
If you think you can't grow from absolute simplicity to
total performance look at the world standard for editing.
Editing starts with the CMX
340X because it performs
exactly the same simple
functions competitors' limited
systems do. Two machine cuts
editing, for instance, requires
the same number of keystrokes.
But for you that's only the
beginning. The expandability
of the 340X will not restrict
its simplicity at any point in
your growth.

CMX 340X keys are grouped conveniently.
color coded, dedicated and easy to reach.
That's one reason it's as easy to operate as

most limited capacity editors.

Editing never ends
with CMX because
the 340X is the most
expandable and

restrict its
expandability at
any point in your
MOTION MEM
growth.
Slow Motion
for Training an
Editing starts
Sports Products
(Mr Option)
with CMX because
every 340X system
installation
includes basic
training in operation and
maintenance. CMX has the
world's largest staff of
editing system specialists to
keep you going. These
experts are available to install
and train you on new features
as they become available.
Editing never ends with CMX
because our staff editors
provide complete 340X training
that never stops. This
training is supported by
advanced seminars,
newsletters, an editors'
advisory panel. plus worldwide
experience in post -production
that only the editors at CMX
have.

Editing starts
GISMO

Provi des

with CMX because it
did. CMX built the

both posit ion and
sophisticated editing
first simple,
speed con trol for
system in the world.
practical.
visual
ecise
ng
editi
All the new
computer techniques in post assisted
production developed
editing
over its five -year
system
history have been added to the
over ten years ago.
earliest 340X systems. The
Along with our
simplicity of the 340X does not
original customers we
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come and gone. CMX

continues to be the
world standard for
editing. We have the
ten -year track record
to support you now
and in the future.
Editing never ends with CMX
because your initial investment
is protected from absolute
simplicity to total performance.
Before you invest in post production. look at the
difference

total
investment
in

between
com-

petitors'
limited

PICTURE EDITING
Time. Code

manipulations
not necessary

systems
and CMX.
The 340X has replaced many
other systems: and every CMX
user has stayed with us when
he expanded his system.
Editing never stops with CMX
when editing starts with CMX.

Cuta
show "live"
revise it
ecessary

Orrox Corporation 3303 Scott Blvd.. Santa Clara, CA 95050 (408) 988 -2000 Telex
910 338 -0554 Chicago (312) 325-8488 'Los Angeles (213) 980 -7927 /New York (212) 371 -1122
International Representatives: Magna Techtronics. Australia; Totsu. Japan /Sight and Sound.
Hong Kong TeknoMerica. Mexico City 'Arvid. Argentina F.W.O. Bauch. United Kingdom/
Thomson. France'GTC. W. Germany Video Promotion. Belgium /Communications Consultants.
South Africa
-

have continued to
grow and to lead.
While others have

cmX

oRRoDS

Test equipment
management.

providing that

There are also well -known units
available from Fluke, Dana, Keith ley, Hewlett- Packard, Data Precision and Sencore.
an oscilloscope with 5MHz bandwidth, preferably dual -trace, for
AM, FM baseband, audio, and digital work. Good units are available at reasonable prices from Tektronix, B &K, Philips, Hitachi, Heath kit, Non -Linear Systems and Leader.
a bench power supply, with 2A capacity and 0 -36V output. Negative
voltage output is desirable, as is
a separate 5V regulated output.
Many of the companies already
mentioned for other equipment
make power supplies. They are also
easily home-built using readily
available parts.
an inexpensive logic probe or dip
clip for digital IC troubleshooting.
Add Global Specialties to the growing list of test equipment manufacturers as an additional source.
a frequency counter, good to the
highest frequency in use at your
station: 108MHz for FM, 175 or
500MHz for RPU equipment and
950MHz for an STL. Accuracy
should be good and calibration
should be easy. The frequency

a

trustworthy, competent engineer is
contracted. This arrangement works
well for many stations. A major disadvantage is the possibility of being left
high and dry if the outside services are
ended and a temporary fill-in has little
or no test equipment.

market or a
smaller facility in a medium market:
Finances are sufficient to provide a
decent salary for a combo man, or a
competent part- timer, or even a full A successful small

time engineer. They want to have a
good quality sound and reliable equipment, but cannot justify going to the
nth degree.
To support an engineer with the
minimum in -house test equipment
setup that will work well the following
are necessary:
a good analog multimeter. The
Simpson 260 is almost a generic
term for a VOM, but other quality
units are available from B &K,
Triplett, VIZ and Heathkit.
a digital multimeter. Modern equipment needs more accuracy for many
jobs than a VOM allows. The above
VOM manufacturers make DVMs.

counter will pay for itself when
used for monthly frequency measurements instead of an outside
service. A receiver capable of tuning one of the WWV frequencies can
be used to calibrate the frequency
counter on a periodic basis. Because it is not needed for any other
purpose (except perhaps AM harmonic checks), it can be borrowed,
or maybe an inexpensive older receiver can be used. Avoid the small
hand -held units; they often give up
sensitivity or calibration stability
in exchange for small size.
audio proof-of-performance test
equipment including an audio generator, a distortion analyzer and
a calibrated attenuator (gain set).
These units are available as separate units or as self-contained
units combining all the test functions. Audio test generators with
ultra -low distortion can be obtained
from Hewlett- Packard, Tektronix,
Genrad and Heathkit. Some models
have built -in attenuators. Output
levels should be at least + 10dBm,
and the attenuator should provide
outputs from -80dBm to the maximum. If your digital multimeter
has a decibel scale, the attenuator

INDIVIDUALLY POWERED

AUDIO D.A.'S
AND D.A. PACKAGES
NADY SYSTEMS

Model M76 D.A.

The vrIord is out!
gnly a

w years on
dy wireless
mic's are a ready the only
choice of the top Pop and
rock entertainérs. Now
the expanded Nady line
is rapidly becoming the
choice in wireless in video
and film production.
What's the secret?
Nady Systems` U.S.
Patent #4,215,431- he
biggest breakthrough in
wireless mic performance
iiever. Sure, others claim
to be the best, but only
ady Systems delivers he
t proof so obviously in any
AB comparison. Discover
for yourself Nady Systems' full line of,supe for
wireless mic's and wireless

LAfter
the marke

Typical 24 hr. installation time for package of
24 D.A.'s includes patchfieldsand test /monitor
panels
.

EASIER TO INSTALL EASIER TO USE
EASIER TO PAY FOR
FARRTRONICS MANUFACTURES QUALITY INTERCOM SYSTEMS, AUDIO PATCHFIELDS, DISTRIBUTION AMPLIFIERS AND AUDIO CONSOLES.

Ask

for our customer list.
r

151 BENTLEY

1, MARKHAM, ONTARIO, CANADA
L3R 3X9, (416) 495-6720

ST., UNIT

Write for our free folder of Product Data
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intercom systems. Discover
yourself matchless performance
that is surprisingly affordable.

Nally Li7,Noise circuitry is covered by U.S. Patent 4,215,431.
SYSTEMS, INC. 1145 65th ST. OAKLAND, CA 94608

P.Y
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1710A

either dBm or watts; push a button and
reject hum and high frequency noise with
built -in 18dB /octave filters (30kHz,
80kHz and 400Hz).

WHICH ONE IS BEST FOR ME?
For most applications, the 1700B will
do a big job for very few dollars. With the
1701A you get ultra -low residual distortion
spec's, higher output level and integral,

)OB

THREE GREAT WAYS
TO CLEAN UP
YOUR ACT.

selectable meter detection circuits. Both
models are great for R and D, engineering
maintenance or Q.C. The 1710A was specifically designed for the broadcast and recording industry. It's the only distortion analyzer
available with balanced and floating outputs
and RFI shielding.
The 1700 Series Distortion Measurement
Test Systems. Fully guaranteed for two
years, parts and labor.
They're designed to be three great ways to
clean up anyone's act.

i

The Sound Technology 1700 Series S SOUND

Introducing three fast, accurate and
easy -to -use Distortion Measurement Test
Systems. All three deliver precise information for the audio professional. All
three offer a multitude of features that
make them indispensable tools for the
engineer /technician.
Every system in the 17(X) Series combines
a flexible, ultra -low distortion sine -wave
signal generator, a high resolution
automatic- measuring Till) analyzer,
optional !MD analyzer and an accurate
A.C. level meter in one instrument. Not only
will a 17(X) analyzer clean up your act, it'll
clean up your bench too.

Dell Avenue, Campbell, CA 95008
(408) 378-6540 Telex: 357445

THE FEATURES
Fully automatic nulling circuitry that
measures distortion as low as .0009 %.
In less than five seconds.
A simultaneously tuned, balanced and
floating oscillator that's capable of 10Hz to
110kHz. With three digit pushbutton
frequency selection that's both repeatable
and fast. And, adjustable from -90 to
+26dBIn with three precision attenuators in
10dB, 1dB and .1dB steps (with ± 1dB
vernier).
You can measure signal -to-noise ratios
with a 100dß dynamic range; floating
sources from 30µN to 300 V; power in
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TECHNOLOGY

14(X)

Please send me more information on how the
Sound Technology 17(s) Series can help me
¡clean up my act.
I

,

¡NAME
¡COMPANY
¡ADDRESS

¡CITY

STATE

¡'LIP

PHONE

S SOUND
IT TECHNOLOGY
I
I

L
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Test equipment
need not be of precise accuracy
for proof measurements. Distortion
analyzers are available from H -P,
Tektronix and Krohn -Hite. Combined test packages can be purchased from Tektronix, Potomac Instruments, Sound Technology and
Amber. Watch for proper 150/600 S2
outputs and inputs (there are
some units on the market designed mainly for hifi equipment
servicing.) If size and weight are
not of concern, this is a place to
save money by getting used, older
equipment from a good manufac-

turer.
alignment test tapes and cartridges.
NAB test tapes or those from Standard Tape Laboratory (STL) are
widely accepted standards. Test
tapes produced by tape equipment
manufacturers are also acceptable.
a test record, with frequency response. standard levels, vertical
and lateral modes and dynamic
tracking test bands. The NAB test
record is most common, but there
are others that are usable.
This list of test equipment will allow
an engineer to perform most routine
maintenance, repair, and performance measurements needed at any

station. It is a complete in -house
engineering shop. Of course, individual needs may vary. For example, if a consulting engineer does the
annual audio proof, skip the audio test
equipment and substitute a low -cost

audio

generator for routine

troubleshooting. Also, specific applications may require some special
test equipment. Stations with heavy
use of RPU equipment may need watt-

meters and

a

high- frequency

oscilloscope. Directional stations may
require RF impedance measuring
equipment to keep tabs on the common point.

function test sets with sweep,
multiburst and automatic test
operations;
pink noise generator;
audio spectrum analyzer;
head flux (magnetic) meter;
sensitive ac voltmeters; and a
tape tension gauge.
RF test equipment
spectrum analyzer;

impedance bridges for AM and
VHF, with appropriate detectors,
signal generators and accessories;
oscilloscope, dual trace, triggered
sweep, with 100MHz bandwidth;

directional couplers, wattmeters
2 -way maintenance;
VHF FM deviation meter;
signal generators with outputs
available in microvolts for receiver
testing; and
specific custom test equipment
from manufacturers.
for FM and RPU or

Major markets, top medium market
stations and others that allow no
compromises in quality, reliability
and performance: Some of the additional equipment that a station needs
to have when the best is the only acceptable way of doing business in all
departments is listed as follows.
Audio test equipment
wow and flutter meter;

intermodulation

distortion

analyzer;
audio sweep generator or multi-

Other equipment
WWV receiver for test equipment
calibration;
precision voltage sources and
other test equipment for the calibration of other test equipment;

REGISTER TODAY FOR THE

SECOND ANNUAL WOSU BROADCAST
ENGINEERING CONFERENCE
Sponsored by Ohio State University
and
BRO8D 8$TG magazine
July 20 through July 22

Speakers to include
Bill Rhodes, Editorial Director, Broadcast Engineering magazine
Don Markley, Consulting Engineer
John Reiser, FCC
Irby Tallant, FCC
Dick Cassidy, V.P. Engineering, NPR
Walley Johnson, Director ABES

Here's a partial list of topics and papers to

be covered:

Antenna Fundamentals
Basic DA's
DA Maintenance
DA Proofs
Antennas, FM and TV

Broadcast Engineering

For more details and information
on room rates, call or write:

John Battison
Director of Engineering
Ohio State University /WOSU
2400 Olentangy River Road
Columbus, Ohio 43210
Phone: 614 -422-9678
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Here's another fine message about SHOK- STOP'"

Thermodyne is the only case
you can repair in the field.

Let's face it, not everyone is going to handle
your equipment with the same loving care you do.
To them it's just another suitcase.
SHOK -STOP cases are designed to protect your
equipment but occasionally you may lose a latch or
hinge to someone's moment of carelessness. Don't
panic. Your equipment will still be safe and secure
and you can replace the hardware in just seconds.
To find out more about the incomparable SHOKSTOP case and our unique field repair kit, send us
the quick response coupon or call us today at

- - --

-QUICK RESPONSE

Send me your latest catalogs and price sheet. I'm
interested in cases for

Call me.
items

I

need

a

price and delivery quote tor these

Send to
THERMODYNE INTERNATIONAL LIMITED
20850 S Alameda Long Beach. CA 90810

(213) 603 -1976.

1THERMODYNE
INTERNATIONAL LTD
iK.,.e
.wi .

..K, ö

r

,m,.K,,^c

,

Superio.ty

:.w,,,..
,
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Test equipment
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MMPERED
That unique combination of
20- minute Burp Charger and
camera mounted, slide -lock,
super ni -cad battery.

pulse generator for digital troubleshooting;
FM field-strength meter; and
telephone line test sets for remote
lines.
There are many small test sets, fixtures and special tools that are needed
to keep specific pieces of equipment
in top condition. Even the smallest
stations will want a few of these items,
such as head height gauges, tape
strobe or turntable strobe discs and
stylus tracking force gauges.
Some basic questions
To summarize, the process that
precedes the final decision as to what
test equipment is required to handle

NR18TiE

ELECTRIC CORD

2)665 Manhattan Place, Torrance, CA 90501
(2 13) 320 -0808,

TWX 910- 349.6260, (800) 421 -2955
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NEW FM AND TV

FIELD STRENGTH METER
FIM -71
-

-

Accurate
Direct Reading Volts or dB
45 MHz to
Peak or Averaging Detector
225 MHz
Continuous Tuning
(switch selectable)
Wide or Narrow IF Bandwidth (switch
selectable)
20 dB or 60 dB Meter Range (switch selectable)
AM or FM Demodulator (switch selectable)
Calibrated
Dipole Antenna, Mounted on Case for Near -Ground Measurements or Removable for TASO Measurements
140 dB
Measurement Range (1 µV to 10 V)
4'/: -Inch, Mirrored
Scale, Taut -Band Meter
Front Panel Speaker
Recorder Output
Rugged, Portable
Package
Calibrated
Signal Generator,
45 MHz to 225 MHz
Battery or External
Power
Use as Signal
Source /Selective Voltmeter for Insertion
Loss Measurements of
Filters, etc.
Measures
Ok
FM Harmonics to -80 dB

-

CONTACT US FOR DETAILS.

PTOMAC lySTRUMENTS
Circle (59) on Reply Card
66

Broadcast Engineering

February 1982

932 PHILADELPHIA AVE.
20910
(30 )589- 2662G,MD.

the needs of a specific station, we
must return to the list of concerns at
the beginning of this article.
One, does the amount and type of
test equipment fit the needs of the
engineering staff? Will a good
engineer have equipment matching
his capabilities, making him efficient,
or will he be left wanting now and
then? Will a combo man have a bench
full of stuff he does not know how to
use?
Two, do station programming and
production needs require sophisticated equipment, or is the station
equipped with more basic facilities?
An investment in higher technology
will require a parallel investment in
personnel and supporting test equipment to keep it working as it should.
Three, does the station require the
best performance to keep pace in a
highly competitive situation, or is it a
single- station market with no real
competition? Does the station's financial situation match the desires for
competitive performance and the effort and investment needed to achieve
that performance?
Four, will the station be changing
courses in the future? Is it management's intention to add features to the
station operation such as remote
capability, news 2 -way systems,
automation systems, additional pro-

duction facilities or equipment
replacement? Money might be saved
by equipping the engineering test
bench ahead of schedule, considering
inflation.
Five, have the dollars required to
purchase necessary test equipment
been considered in all of the station's
plans?
If you plan carefully, the right test
equipment will be available to the
engineering staff, making them worth
more to the station because of their increased efficiency in keeping station
equipment at the required level of performance and reliability.

DoIIiÿ

Plug
Better Sound
Into Your
Picture
The Dolby" Cat. No. 221 or 255
module allows you to plug the
benefits of a Dolby A-type noise
reduction directly into your Sony"
BVH- 1000/1100 or Ampex`
VPR -2 1" VTR* Operation is fully
automatic. And at long last the
audio performance of your VTR
will rival that of professional audio
tape recorders.

Dolby A -type noise reduction has
been accepted for years throughout the world for high -quality tape
recording and other audio transmission and storage media. It
provides 10 dB of noise reduction
from 30 Hz upwards, increasing
to 15 dB at 9 kHz and above,
without the audible side effects
(such as noise modulation and

with more conventional techniques. Dolby noise reduction can
also lead to lower distortion, as it
permits more conservative
recording levels to reduce the risk
of tape saturaticn.
Today wide audio bandwidth and
low noise are becoming commonplace in many parts of the television origination /transmission
chain. Contact Ls to find out how
Dolby noise reduction can prevent the VTR audio track from
being one of the weak links.
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Dolby

Dolby Laboratories Inc.
731 Sansome St.

*Outboard Dolby noise reduction
units are available for use with
virtually any othe- video or audio
www.americanradiohistory.com

San Francisco,
California 94111
415 -392 -0300

346 Clapham Road
London SW9 9AP
England
01- 720 -1111

Transmitter plant efficiency
By Donald L. Markley, facilities editor, D. L. Markley & Associates Inc., Consulting Engineers, Peoria, IL

Even the most sheltered observers
should have realized by now that the
cost of energy resembles a song by
Johnny Cash; it is 'high and rising." It
does not seem likely that any significant technological breakthrough will
cause a drastic reduction in the power
bill for those who use copious
amounts of electricity. This category
would include most high -powered
facilities, particularly those that
operate high power TV stations.
Much has been written about
routine ways in which energy con-

tep
-

-

sumption can be reduced at a broadcast plant. These steps primarily involve using good common sense and
reasonable maintenance techniques.
For example, it is not a good energy
conservation measure to allow tower
lights to stay on 24 hours a day, simply
because a photocell is inoperative. In
a similar manner, if it is desired to
maintain the heat inside the transmitting building during the winter
months, the transmitter exhaust air
should be used to the maximum practical extent for this heating function.

It makes no sense whatsoever to draw
in outside air to cool a transmitter,
which is then exhausted and at the
same time to have a heating system in

the operating building.
An additional waste of energy that
is often overlooked is an inoperative
antenna heater controller. Often the
antenna heaters are turned on when
the weather appears threatening and
are left in the full "on" mode until
about two days after the last cloud has
disappeared from the area. A controller can be purchased for a
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low price.
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Plant efficiency

reasonable price and will minimize
the amount of energy used and maximize the protection to your antenna
system. A controller should be used
that senses both precipitation and
temperature. These units provide
more reliability than depending upon
an operator who may be miles away
from the antenna site.

unattended. Also, a large percentage
of transmitting buildings do not have
any water inside the building. Silicon
diodes do not have the demand for heat
dissipation that mercury vapor rectifier tubes possessed. A modern air cooled transmitter can be expected to
function at temperatures well below
freezing without deterioration of performance. Therefore, the question of
building heat should be given some
consideration. It may be desirable to

Transmitter building heat
transmitting facilities are

Many

TRANSMITTER NEED
IMPROVEMENTS?

T.V.

Townsend can modify, update, or retrofit any make, anywhere. For example,
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Custom Engineering for
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4. Modernized General Electric VHF transmitters.
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in

ticipated power demands. This

over 70 transmitters of different manu-

facture.

-

your budget is short of purchasing a new transmitter, you can be sure we can help you improve
the performance and reliability of your existing
transmitter. Contact Howard McClure, V.P./
Marketing, for details on our custom engineering
program.
If
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leave the heater turned off except during periods of maintenance. In any
case, thermostats should be reduced
to their lowest setting while the
building is unattended. Locations in
which water -cooled transmitters are
used, whether liquid or vapor type,
must be carefully protected from
freeze-up in the winter. Complex
heating systems are necessary with
safeguards and backup systems to ensure that freezing does not occur.
However, this is a different problem
than that of simply maintaining efficiency, and one that is more properly
covered in discussions of transmitter
plant design.
The largest energy consumer at
most transmitting facilities is the
transmitter itself. Depending upon the
type of facility and the power level
used, this may or may not be a profound realization. For example, a
250W transmitter will draw little
power from the line and certainly will
not justify any great amount of expenditure in an effort to reduce the
power bill. For example, with AM and
FM stations, the only reasonable tactic when buying a new transmitter is
to evaluate the transmitter's an-
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evaluation becomes more critical as
the power level increases.

AM transmitters
For AM stations the most important
factor is the anticipated power demand from the mains when the
transmitter is operating under
modulation. The power demand at
zero modulation is only of academic
interest, as this is far from the normal
operating mode for AM transmitters.
Yet 100% modulation under tone
results in a greater energy demand
than when the transmitter is operating
with normal modulation. However,
the tone -modulated power demand
will be much closer to the operating
power demand of the transmitter
when heavily modulated with pro-

gram material. Therefore. this
specification is the one that would be
of most concern.
Actual efficiency of the final
amplifier stage in the transmitter is
also only of interest to engineering.
Management is not concerned with
rather mundane things such as the
size of the power bill and the coverage
of some far away city. For this reason,
managers normally expect to see the
transmitter operating at the maximum
allowable power and would prefer to
see the power bill disappear complete-

Allow yourself to be
introduced to the most
flexible and sophisticated
character generator in the
industry. The Flexicaster's proven
flexibility and performance makes it
the only choice for system operators
with foresight. Others will give you a
choice of fixed stock formats with
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ly. In an existing facility, not much

can be done about the energy consumption of the transmitter itself
other than to keep it carefully tuned to
see that the overall efficiency is optimum.
When replacing an AM or FM
transmitter at the higher power levels.
it is wise to evaluate the power consumption of the equipment itself; not
the final amplifier efficiency but the
overall power demand of the equipment when operated at the rated
power output. Once the transmitter is
in place. no significant changes can be
made to its efficiency. It should be
realized that the manufacturer's attempt in the design stages of a piece of
equipment is to cause it to operate as
efficiently as possible. It is highly
unlikely that a field modification by
other than factory design personnel
will cause any significant efficiency
increase without resulting in unwanted side effects. Beware of the
"shadetree" engineer who has a
wonderful idea for adjusting the
screen grid on your final amplifier to
improve overall efficiency. Changes
outside of the design area are more
likely to result in such unwanted
phenomena as shortened transmitter
life and decreased overall bandwidth.
If you are not a design engineer, do
not try to change the design of an accepted product. Modifications of the
transmitter may cause it to lose its
type acceptance as specified in the
FCC Rules and Regulations.
FM transmitters
FM transmitters carry only a single
power demand rating. FM transmit-

ters draw the same amount of energy
from the line whether or not they are
modulated. The total power resides
either in a carrier or in a carrier and
sidebands as the transmitter is
modulated. That is why the plate current meter on a FM transmitter does
not vary under modulation (if properly tuned). Again. the FM transmitters
are normally designed for the optimum compromise between efficiency and bandwidth. Any significant
changes in the final amplifier section
to improve overall system efficiency
are not advised.
The largest consumers of energy are
TV transmitters, and in particular
UHF TV transmitters. VHF transmitters still use vacuum tube technology
in tetrode amplifiers. Most modern
transmitters are only using tube -type
amplifiers at the high -power levels
with the low -power stages being transistorized and, in some cases, broad banded. The area of UHF TV
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transmitters is where the greatest
variation exists.
UHF transmitters
All high -power UHF

transmitters

use klystron amplifiers. These vary in
that they may be of either 4- or
5-cavity design with either internal or
external cavities and may be cooled
either by liquid or vapor. This paper
will not attempt to argue the advantages of one type of klystron over the
other.
The earliest klystron amplifiers
were external cavity types and were
liquid and air-cooled. A big change in
the industry occurred when internal
cavity klystrons were introduced at
the 30kW and then 55kW power levels. These klystrons came pre -tuned
for the low, middle or high UHF channels. Some tuning was available externally in that the cavities could be adjusted for operation on the desired
channel. However, coupling between
cavities was not readily adjustable in
an integral or internal cavity klystron
system. External cavity klystrons offered the advantage of slightly greater
adjustability in that both the tuning
and coupling between cavities was adjustable in the field to optimize the
performance on a given channel.
However, this advantage of greater
range of adjustment is accompanied
by much more lengthy setup time to
prepare the klystron for use. It cannot
be disputed that the integral klystron
is easier to place in service when it arrives at a transmitting facility. In a
similar fashion, it cannot be disputed
that the external klystron can be adjusted more critically for use on a particular channel in the field. However,
the point of efficiency does vary
somewhat.
In the use of integral cavity
klystrons, an anode pulser was
developed that switched the anode
voltage to change the beam current
during sync pulses. Effectively. the
pulser switched the klystron between
two different operating conditions in
an attempt to conserve energy during
those periods when less than maximum power output was required.
This savings in energy also brought a
new problem. It was necessary to include more pre-correction circuits in
the transmitter exciter to reduce in-

cidental phase modulation distortion
caused by switching the klystron. This
efficiency battle has continued between the internal and external
klystron manufacturers to this date. It
must be realized that efficiency
should not be the sole criteria for
evaluating klystron amplifiers. The ac-
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tuai quality of the transmitted signal
should still be given primary consideration. Techniques to improve efficiency should only be used when
minimal degradation of the output
signal is maintained.
Transmitter manufacturers have
done an outstanding job over the years
of improving exciter quality and the
efficiency of the klystron amplifiers
themselves. The advent of SAW filters
and micro -electronics have combined
to produce TV transmitters that have
specifications approaching those
advertised for video distribution
amplifiers in the not -too -distant past.
It is not unusual to look at the output
of a 55kW transmitter and see dif-

ferential

phase

and

gain

measurements that previously were
thought to be acceptable at the output
of the studio -to- transmitter link.
However, beautiful exciters do not
reduce the power bill.
Recent improvements
Some areas of recent development
have caused improvement in klystron
efficiency. Others appear to have
great promise for the near future.
Varian has developed a transformer
for the output of klystron amplifiers
that improves the efficiency of the
klystron by optimizing the impedance
match at the output coupling. Tests
using the variable output coupler have
demonstrated efficiencies as high as
59% while maintaining transmitter

output characteristics within FCC
minimum standards. This was done
by using a considerable amount of
correction for differential phase and
gain errors in the exciter itself. On the
other hand, other klystron manufacturers have been experimenting with
anode pulsers on external cavity
klystrons with some improved efficiency noted.
Perhaps the development that
shows greatest promise for UHF TV
transmitter efficiency improvement is
the grid -modulated klystron. It appears that the industry may be coming
full cycle and returning to TV
transmitters that are modulated in the
final amplifier section. Considerable
work has been performed by Philips
and Valvo to produce a klystron that is
modulated by a grid electrode.
Preliminary indications with this
device indicate that amplifier efficiencies in the mid 70s should be realized
in the near future. This is obviously a
significant improvement over the low
40s of recent years. Although grid
modulation of the klystron will require some additional RF filtering
following the final amplifier, the
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1 -time cost
of this RF plumbing
should be more than offset by the savings in the power bill.
Amplifier efficiency improvement
results in energy savings both directly
and indirectly. The direct savings is in
the obvious reduction of beam power
supplied to the klystron amplifier. The
indirect savings results from the
reduction in the amount of waste heat
that has to be carried from the
transmitter in the form of hot water or
steam. The reduction in the heat that
must be dissipated permits smaller
blowers and smaller pumps with a
resulting reduction in the overall
power bill. Also, the reduction in the
beam power requirement permits
smaller power supplies with a lower
initial cost for the transmitting system

itself.
In purchasing a new transmitter,
the engineer should give careful study
to the actual power demands of the
equipment and the possibility of
future changes to the equipment that
might cause overall efficiency to be
improved. Except in those cases in
which the effective radiated power of
the FM or TV station is at the maximum permitted value, no great savings can be accomplished by changing
the transmission line size or type.
Although it is possible by such
changes to decrease the transmitter
power output for a given effective
radiated power, human nature dictates that management will ask to
have the effective radiated power increased to the maximum allowed by

the transmitter output capability. This
author has never been asked by a
licensee to design a more efficient
plant while maintaining the same effective radiated power. Instead, the request has always been to get that one
or two additional kilowatts of ERP
with the hope that such a fractional increase might finally fill in the hole that
the manager discovered 10 years ago
in some distant suburb.
In existing transmitting facilities,
energy conservation can best be accomplished by good maintenance and
by maintaining the transmitting
equipment in the best possible condition. The greatest improvement in
plant efficiency can be effected at
those times that new equipment is being purchased. However. it must be
remembered that energy efficiency is
not the sole criteria. The transmitter
that will barely pass the proof is going
to be a continuing headache for years
to come, and the station manager will
forget about the low power bill if the
signal does not look or sound good or
if his transmitting plant fails to be
reliable.
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KW AM

Pulse width modulation
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efficient
kW package; efficiency
and reliability of a tube -powered
final; clear, crisp sound of trans formerless modulation; ready for AM
stereo. Switch -mod system allows
maximum modulation level at all
power levels while providing cost effective operation.
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Equipment and service
from a dealer's viewpoint

Write for brochure on 314R-1:
Continental Electronics Mfg. Co.
Box 270879 Dallas. TX 75227
(214) 381-7161

By Bebe F. McClain, president, B. F. McClain Productions, Asheville, NC
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MILESAIRTM
This entirely new range of quality
headsets has been designed to
meet the need for a custom
headset suitable for a variety of
communication situations. The
ability to custom order allows for
a very wide range of earphone
receiver impedances, resulting in
a high quality, versatile, lightweight, robust and fully
repairable headset.
Write or call today for more
information.

Miles Air Products Ltd.
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Bob Cooper (left), sales manager, and Dan Mulhern, vice president of Cramer Video
Inc., look over the company's equipment inventory, much of which is now sold into
the broadcast market.

In

Many broadcasters who formerly
bought much of their equipment
directly from manufacturers have
recently joined those traditionally
preferring to buy from dealers. These
dealers provide a wide array of equipment and all types of services including modifications and advice.
As specifications of so-called industrial video equipment approach
that of broadcast gear, many broadcasters are turning to dealers servicing the industrial market with the
newer, high quality industrial equipment. In many cases, they are finding
that the line between industrial equipment and broadcast equipment has
not only grown faint but has, in
essence, disappeared.
The following comments were
drawn from an interview with Bob
Cooper, sales manager, and Dan
Mulhern, vice president, Cramer
Video Inc., Needham, MA. The company, serving both the industrial and
broadcast markets, has a good vantage
point from which to observe definite
trends effecting the future of broadcasting. The main areas discussed
were cameras, test equipment, processing equipment, audio equipment
and editors.

Cameras
The use

of moderately
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priced

cameras in the $20,000 to $40,000
range in broadcasting is not new. In
the past, small market stations had to
use these cameras. What is new is the
use by large market stations and the

fact that they are using the cameras in
fairly good numbers. There are two
basic reasons for these trends.

First, the requirements for

ENG/EFP cameras has outgrown the
news crew. From news to programming, including magazine format pro-

duction, employees want their station
to provide ENG gear to shoot location
footage. The large stations did not bat
an eye at spending up to $70,000 for a
good ENG camera when they knew
that eight to 10 of these would satisfy
the needs of the news department. But
now they are concerned because they
need four times as many cameras to
supply the various departments.
Second, these cameras are being
placed in the hands of younger, less
experienced crews that are more artistically oriented, without the
engineering background to run the
complicated ENG equipment. Furthermore, they are not particularly interested in learning how.
These new cameras were designed
for the high end industrial and educational market, which is populated by
the same type of people. These
cameras have more automatic cir-
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tRiudioTap?
for professionals

Equipment
cuits, so that setup is a matter of turning on the power switch with nothing
more complex than pushing a white
balance button. Many of the cameras
selling for $10,000 to $20,000 today
are technical spin -offs of those 5-yearold designs with the added benefit of
having found, in the interim, a
cheaper way to make a camera with
similar quality.

Test equipment

REEL TO REEL TAPE
Ampex, 3M. All grades.
On reels or hubs.

CASSETTES, C- 10 -C -90
With Agfa. TDK tape.
LEADER & SPLICING TAPE
EMPTY REELS & BOXES
All

widths. sizes.

Competitive!
Shipped from Stock!
Ask for our recording supplies catalog.

Poly

312/298 -5300

Corp.

233 Rand Rd.

Des Plaines. IL

6001
15

Circle (96) on Reply Card
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1

KW FM

The fact that these cameras make
use of the automatic circuits to offer
easy setup means that many pieces of
sophisticated test equipment no
longer have to accompany the crew
into the field. The argument for making the cameras simpler to accom-

modate the

technically less

knowledgeable personnel also argues
that they would not know how to use
the field test equipment. The most
sophisticated pieces of test equipment
going into the field today are the portable battery operated units such as

small

waveform monitors

and

oscilloscopes. These are used to check
gross camera operating parameters
and levels to make sure that the signal
is there.
In terms of overall test equipment.
we are seeing a drop off in field use.
However, the studio use of test equipment is being maintained.

Processing equipment
Because the automatic circuitry is
used and superfluous test equipment
is not dragged into the field,
sometimes the resulting video needs

some manipulation -such as correcting an improper white balance setting.
In some cases where a scope was
not used, the tape ends up with the
levels too low because the iris was not

calibrated.
Processing equipment includes a
time base corrector, color corrector,

audio equalizers and special
parametrics to get rid of unwanted
background noise. It has become increasingly more important to have
good processing equipment.
Another use for this equipment is
for the mixing of formats. Today,
much 3/4 -inch footage is cut into recordings from 1 -inch equipment.
When those 3/4 -inch scenes are
bumped up to 1 -inch, they often need
compensation.
For these reasons we have seen a
sales upsurge in the area of processing

equipment.
Audio
The audio that we are selling into
the broadcast field tends to be of fairly
good quality. There is definitely a
preference for the rugged design. A
good example is the AKG
microphones that can stand a great
deal of punishment. You can drive
nails with them. Also many of them
are field repairable. The AKGs have a
field replaceable element.
We also see a greater degree of the
portable battery- operated audio mixing equipment. Many people are using
standard U -matic video equipment
that has only two sound tracks. If one
is given over to time code (as it nor-

HighPerformance 1.25kW trans-

mitter uses field -proven exciter;
delivers clean, crisp signal; has automatic filament voltage regulation,
power control; is suitable for unattended operation; is solid -state
except for one tube in final amplifier;
provides efficient, cost -effective
operation.
Write for brochure on 814R -2
Continental Electronics Mfg. Co.

Box 270879 Dallas.
(2141381-7161

TX

75227
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Dan Mulhern, vice president of Cramer Video, at the SMPTE convention, inspects
new low priced industrial /broadcast camera.
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a

mally is), that only leaves one audio
program channel.
We used to be able to put program
audio or closed microphone on one
track and wild sound on the other and
then mix them when we got back to
the station. This is not possible
anymore. Even in the so-called broadcast, or BVU type portable U- matic,
people are finding that the third track
designed for the time code is not adequate for the task for a number of
reasons. Many are opting to put their
time code information on one of the
higher quality audio tracks, usually
channel 2 if they are into the CMX
system. This leaves only a single audio
track to do the live mix. That requires
some good audio monitoring if you
are going to dump the field mix onto
that single track of audio and then
process it when you get back. It's
either that or live with the audio mix
that you do live in the field.

Editors

much more feasible and efficient.
We also find broadcasters preferring the subjective simplicity of
systems such as the CMX Edge that
does not intimidate the less experienced or part -time editor. Many more
people are wanting access to the
editors at the stations, and there is little time for extensive technical training. The turnover rate is also
something that the stations have to
contend with, so they prefer editing
equipment that is not too complicated

NOW...from ECHOIab

A

sophisticated, computer-controlled

PRODUCTION SWITCHER

1.-

Editors are as important as
everything else because we have gone
to great pains in other areas to select
items that are easy to use and fairly inexpensive. Yet with editors we are
creating programs that are more

sophisticated than the slapped

together news shots cut half an hour
before airtime and reduced from a
5- minute piece down to a 20- second
spot. The editorial process for these
special programs is much more complex. Often there are requirements to
intercut field footage with studio
footage, to do split edits, to sweeten
the audio, and to add music under or
voice over. These are things that cuts only type systems -such as the Sony
440, the JVC RM -88 and the Panasonic
equivalents can not handle. We see
people using the simplicity of the
front end equipment and bringing the
necessary sophistication to the production process in the post production area. To do that, a lot of
the broadcasters are turning to editors
like the CMX Edge, which can
guarantee them absolute color frame
accuracy.
Broadcasters are making use of both
internal and external transitional effects such as lap dissolves, wipes and
keys, which are cumbersome, if not
impossible, to do with standard editor
controllers.
We find that broadcasters want the
capability of such things as an edit
decision list and an edit event bulk
memory storage to prepare several different versions of the same basic program for evaluation and possible
subsequent recutting. These new
editors make that sort of manipulation

or customized. And, of course, they
are purchasing more editors because
of increased production demands.
The bottom line, as far as the dealer
is concerned, is that many of these
items that were originally intended for
the high end user and the educational
community have found definite cost
effective applications in broadcasting.
Thus, more broadcasters are seeking
out the video dealer to inquire about
applications of this new equipment
for television.
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The SE /3 is a new-generation, pro-

grammable Switcher /Special Effects
Generator that offers extremely sophisticated control, editing and effects
capabilities at an astonishingly low
price. The secret of both price and
performance lies in a powerful microcomputer that replaces most of the
digital logic found in other switchers,
and in an innovative, transition -centered approach to the system architecture. Providing full computer control of all switching and effects, the
SE /3 has 12 inputs, full BC crosstalk
and distortion specifications and an
RS -449 port for editing. Two-and -ahalf separate pattern
generators and

Till,

three mix /effects amplifiers can simultaneously air five different sources
and three wipe patterns without lockouts. It provides for the programming, storage (of up to 200 shots)
and instant re- creation of any desired
sequence of patterns, pictures and
transitions.
A contact -closure editing interface is
available for initiating any pre-programmed event. The slim -profile control panel (only 13/4" deep) can be
installed remotely from the main
chassis for maximum flexibility. Yet
the SE /3 costs only $14,000.
Send

for complete details.

ok
An ECHOIab Signature Instrument

ECHOIab, Inc.
175 Bedford Road
Burlington, MA 01803 (617) 273 -1512
Circle (98) on Reply Card
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Waveguide improves transmission line efficiency
By Richard E. Fiore, president, Comark Communications Inc., Southwick, MA

The typical approach for selecting a
transmission line system for broadcast installations is to choose the most
appropriate coaxial line size. Today,
when every unnecessary kilowatt
used is money wasted, it is important
that the optimum transmission line is
tailored to meet the needs of the
system to obtain maximum efficiency.
Calculations show that For UHF TV
frequencies, which fall within 80% to
95% of the high frequency cut -off
range of an applicable waveguide size,
optimum attenuation characteristics
can be obtained, while avoiding extraneous moding problems. This is
particularly true of long, straight sections of waveguide such as a vertical
tower run. Because there are no
waveguide bends, twists or other

because some tower manufacturers
make a fuss over the use of
waveguide. Others make no fuss at all.
From a practical standpoint on a new
tower installation, the difference in initial cost of waveguide vs. (83/16 -inch
and 9 -inch) copper coaxial line will
more than pay for any beefing up of
the tower structure in the short term.
and the greater efficiency of operation
will delight the station owner in the
long run.
An excellent example is born out by
the use of WR 1400 waveguide for a
vertical tower run designed for Channel 63. At the centerband frequency of
Channel 63 (767MHz), the attenuation
factors of the line sizes in question
are:

modes is
optimum
occur in
because

Theoretical

asymmetrical components, the
possibility of higher order
virtually 'nonexistent. Also,
impedance characteristics
this frequency spectrum

83/16 -inch

DIA -7512 coax

WR 1150 waveguide
WR 1400 waveguide

waveguide impedance variation

becomes less susceptible to normal
manufacturing tolerances.
A careful examination of technical
aspects and economics of using
waveguide instead of coaxial line will
reveal that the only undesirable
feature of waveguide on tall tower
structures is that of additional wind
loading. Just how much of a problem
this really represents is debatable.

dB /100'
.113
.112
.06

Various manufacturers' waveguide
materials including Comark's WR
1500 and WR 1400 waveguides, ex-

hibit

optimum

attenuation

characteristics, as shown in Table I.
For minimum wind loading considerations of those shown, WR 1400
should be the waveguide size
used. By custom designing the

Table

waveguide run to the desired channel,
maximum power transfer can be
achieved with considerable monetary
savings.
If the financial reduction associated
with using waveguide is not convincing enough, consider that a pro-

perly designed and installed
waveguide system will provide

trouble- and maintenance -free operation for many years at a lower purchase price than another type of
transmission line of comparable
power capability.
Based on percent efficiency, 83/,einch DIA coax and WR 1150 are
essentially equal. However, WR 1500
waveguide computes to be 12% more
efficient. For each 100kW of power
generated on the ground level, 12kW
more will be delivered to the antenna.
The long term savings associated with
this improvement in efficiency
amounts to more than $7500 per year
based on national average energy
costs (1980 power costs) and a 36%
plant efficiency factor.
Waveguide exhibits the unique
feature of decreasing attenuation with

increasing operating frequency.

Operating bandwidth is defined as a
function of low frequency cut -off
where:
Aco

=

2 a

(inches)

Cross Section

11,803
fcolMH7,) Aco"

I.

wwoolen

'ha

nciies

The operating bandwidth of any given
size waveguide is defined as:
Operating Frequency
Optimum
Dimensions

80

Theoretical
Attenuation

Low

High

Maximum

Minimum

WR 1600
a
16"
b = 8"

470M Hz

650MHz

.07dB/100'

.05dB/100'

WR 1500
a = 15"
b = 7.5"

580MHz

750MHz

.06d B/100'

.05dB /100'

WR 1400
a = 14"
b = 7"

690MHz

800MHz

06dB /100'

.05dB /100'
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f1

=

f2 =

Lowest frequency of operation
Highest frequency of operation

Plotting attenuation vs. operating
frequency for any size waveguide that
will operate between the frequencies
of 470MHz to 800MHz. it is shown
that for frequencies defined by
f, = 1.50 Aco and f2 = 1.90 -co,
then the attenuation characteristic
will be minimum and not vary by
more than .01dB /100' between the
limits of f, and f2. Table I lists the optimum size waveguide for minimum
attenuation of frequencies contained
in the UHF TV broadcast band.

Ac power distribution for optimum performance
By J. B.

Pickard. AM products development manager. Harris Broadcast Products, Quincy.

For many years, engineers have
recommended that 3 -phase power
distribution systems should be closed
delta or WYE configurations providing better radio and TV transmitter
performance by helping prevent line
unbalance. Operation with substantial
voltage unbalance from line to line
results in higher than normal signal to -noise ratio in the transmitter output
signal, increased 3 -phase transformer
heating, and hot 3-phase motors.
Even a device as simple as a 3-phase
motor should be operated from a
power line in which the voltage is
balanced within 1 %. It takes only a
3.5% line unbalance to produce a 25%
increase above normal temperature. A
5% unbalance will cause destructive
temperature rises of 50% greater than
normal.
Similar characteristics can be expected in the windings of a 3 -phase
power transformer inside a transmitter. Transformers and motors can be
designed with extra safety features
where thermal rise is limited to acceptable levels. However, in this case,
other transmitter parameters cannot
be made acceptable at a reasonable
cost.
The most difficult parameter to
meet with power line unbalance is
transmitter noise performance. Most
large transmitters use 6 -phase or
12 -phase high voltage power supplies.
The energy storage capacitors are expensive to install and large stored
energies make destructive faults inevitable. A good design will have sufficient energy storage capacitors to
meet the specified signal -to -noise
ratio, but not much more. When the
equipment is then operated from an
unbalanced line, the power supply ripple frequency will be twice the line
frequency instead of six to 12 times. It
becomes obvious that it would take
three times as much energy storage to
achieve the original performance goal.
How does a line unbalance occur?
Rarely would a large commercial
power producer generate unbalanced
voltage, so we must look elsewhere in
the system. Large single phase power
users on a power circuit can cause
uneven distribution of the line currents in the system. Uneven currents
through balanced impedances will
result in line-to -line voltage unbalance.
Another likely source of this problem can come from unbalanced impedances in the power distribution

system. Unbalanced impedance will
always be seen when an open delta
3 -phase distribution system is used.
Transformer design textbooks clearly
show that voltage regulation of an unbalanced system is poor.
Figure 1 shows open and closed
delta systems. The closed delta impedance looking into each terminal
(A, B and C) is exactly the same. That
is not the case in the open delta configuration. Depending on the impedances of the transformers in the
open delta circuit, line voltage unbalance sufficient to impair satisfactory operation of the overall transmitter may result.
The only advantage of the open
delta is lower cost, and this is partially

offset by the fact that two

transformers capable of .577 the total
KVA are required instead of three .333
KVA transformers. Some broadcasters have experienced difficulties
with open delta systems. However,
when a third transformer was added
to close the delta, the problems disappeared.
Another problem that can occur
with an open delta system is caused
by lightning and switching transients.
When lightning strikes or heavy loads
are switched on a power distribution
system, high voltage transients are
propagated throughout the system.
Unbalanced impedances will enhance
these transients and can cause
transmitter damage, particularly to
solid state rectifiers.
Many transmitters are located at the
end of a long transmission line that is

highly susceptible to transient

phenomena. Devices such as metal oxide varistors are inexpensive and effective in reducing overvoltage spikes.
These units are limited in the amount
of energy that can be dissipated, but
will handle very large currents if
designed properly. You cannot take a

IL

direct lightning hit and still operate,
but not many things will. Installation
of a third transformer and transient
protection devices, in some cases,
have eliminated the difficulty of transients.
The WYE connected system is also
considered a symmetrical form of
3 -phase power distribution. All impedances are balanced as seen from
each terminal (see Figure 2). It is important when using a WYE connected
system that the fourth wire (neutral) is
connected to the mid -point of the
system as shown in the diagram.
When this connection is made, it provides a path for the zero sequence currents as well as any harmonic currents that are generated due to the rectification of the secondary voltages.
Many transformers are supplied
with all of the primary terminals
available so that either a delta or WYE
connection can be made. Table I
shows the different line -to -line
voltages that are available with this
configuration.
In summary, both symmetrical
power distribution systems are
satisfactory because of their balanced
impedances. Use either a closed delta
or a 4 -wire WYE system for maximum
transmitter performance. Never use
an open delta system just to cut
costs -it could cost you dearly in the
ong run.
I. Typical line voltages
with Delta or WYE.

Table

Delta connected

connected
transformer

WYE

transformer
210

364
380'

220'
230
240'

400
415*

250

433

'Typical voltages
of the world.

in

some areas

A

A

NEUTRA;

c

e

CLOSED DELTA

c

e

OPEN DELTA

Figure 1. 3 -phase delta distribution transformers.

Figure 2. 3 -phase WYE distribution transformer.
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Spec Book Supplement
By Carl Bentz

Editor's note: The following remarks are provided for updating your Spec Book. This entire
page may simply be removed from this issue and added to your copy of the Spec Book.
AUDIO PROCESSOR

TIME BASE CORRECTOR /SYNCHRONIZER

The IMPS processor is a product of Processing Plus. (Page 21)

The CVS516, CVS520 and CVS digital frame synchronizer are
more properly the HVS516, HVS520 and HVS630, products of
Harris Video Systems, a division of the Harris Corporation.
(Pages 86, 87)

The Auto Gain Adjuster is a product of Comtes. (Page 22)

'Oman Associates Inc., Professional Audio Division, 645 Bryant
St., San Francisco, CA 94107 should be included with other

manufacturers. (Page 26) The Pro-Audio group provides
equalizers, reverberation systems, sibilance controllers and stereo
synthesis equipment.

STL EQUIPMENT

1
AUDIOTAPE RECORDERS

Farinon Video is a division of the Harris Corporation. The
correct address is 1680 Bayport Ave., San Carlos, CA 94070.

'The Learning Industries, 180 McCormick Ave., Costa Mesa, CA
92626 also produces STL equipment.

The MCI JH-24-16 is a 16- channel system. (Page 32)
The Otari 5050B equipment is available in two channels. The
MTR -10 line includes a 4- channel model. MTR -10 -4. MTR

mastering recorder series includes a production -oriented model
90 for 2 -inch. 16- or 24- channel. (Page 33)

EDITING CONTROLLER

'The Studer name applies to the A8OVU equipment as well as
A800-8-1 and A8ORC -1. Revox produces the 877 and PR99 series
equipment. (Page 33) Studer also produces the 867.2/2- B67
Series. (Page 34)

1

The Edge is a product of the CMX /Orrox Corporation. Editing
accuracy of the system is s 0 frames. The Edge does not
accomplish assemble edits. A printer EDL output is optional.
The CMX-340X system from CMX /Orrox Corporation may control
up to 32 devices, any eight of which are active at one time (1
record, 7 play). With an event storage of 999 events, the CMX 340X does not perform assemble edits.

SERVICE AND PARTS CENTERS
The following advertisers' service centers should be added to the listing. (Page 124)

Western Regional Office
1919 West Magnolia Blvd.
Burbank, CA 91605

Beaveronics Inc.
8 Haven Ave.

Port Washington, NY 11050
516-883-4414

Tascam/Teac Corporation
of America
7733 Telegraph Road
Montebello, CA 90640

213. 849 -2188

CHARACTER GENERATOR
The following information should be added:

Total Spectrum Manufacturing Inc.
20

Virginia Ave.

West Nyack, NY 10994
914-358-8820

Manufacturer

US JVC Corporation

Font Dependent
Font Dependent
Programmable
45nsec
Yes

US JVC Corporation
1011 W. Artesia Blvd.

Page Format
Character Format
Inter -row Spacing
Character Resolution
Proportional Spacing
Character Overlap
Character Manipulation

Compton, CA 90220

Italicizing

Yes

Yes

Surround Edging
Drop Shadow
Edge Luminance -Color
Color Pallette
Background Coloring
Character Coloring
Display Flashing
Tabulate Positions
Auto Centering
Roll Speeds
Roll Window
Crawl Speeds
Subtitling
Resident Fonts

Yes
Yes

Yes
Yes

Selectable
Color Bars. Black. White
By Page. Row, Partial Row
Colors or See -through

Selectable
to 4096 Choices
from 1TVL by 90nsec
to 16 Quads of 3
Infinite Control
Unlimited H and V
Line and Page
7. Pause, 2 Directions
Selectable
7, Pause, 2 Directions
Auto Lower Thirds
to 48 Fonts

Thomson -CSF Broadcast
Vidifont IVA
Graphics V

Model

213 -726 -0303

Tascam /Teac Service
539 W. Golf Road
Arlington Heights, IL 60005

Slater Drive
Glenwood, NJ 07407
41

201-794-3900

312-640-6181

Tascam/Teac Service
63 Bergen Turnpike
Little Ferry, NJ 07643

US JVC Corporation
2250 Lively Blvd.
Elk Grove Village, IL 60007
312- 364 -9300

808 -845-4512

Temtron Electronics Ltd.
Main St.
East Rockaway. NY 11518
516. 599.6400
800 -645.2300 Toll Free
15

Tennaplex Systems Ltd.
34 Bentley Ave.
Ottawa, Ontario
Canada K2E 618
613-226-5870

Thomson -CSF Broadcast Inc.
37 Brownhouse Road
Stamford. CT 06902
Product Support Department
203 -327 -7700

Individually

H

and V

Individually

H

and V

213-537-6020

201.641 -5600

Tascam/Teac Service
2706 -A Kilihou St.
Honolulu, Hawaii 96819

Yes

48nsec
Yes
Yes

US JVC Corporation
407 Garden Oaks Blvd.
Houston, TX 77018

713.694.0666

Utah Scientific
2276 S. 2700 West
Salt Lake City, UT 84119
801 -973-6840
800-453-8782 Toll Free

Videomedia Inc.
250 N. Wolfe Road
Sunnyvale. CA 94086

......

Internal Page Memory
Disc Memory Storage
Disc Drives
Worst Case Access
Edit Channel
Output Channels
ColorizerlKeyer
Separate Keyboard
Font Compose Input

Rates
Tabs
Line and Page
8 and Pause
Selectable
8 and Pause
Auto Lower Thirds
Multiple
3
4

Page
Floppy
2nd Optional per Unit
0 3 sec
Yes, 2 Outputs
Dual Available
Additional Unit
Multiple, Delegated
Yes as Option
1

Multiple Plane
Dual Density Floppy
2nd Optional per Unit
0.5 sec Average

Yes

Multiple
Per Channel
To 8 Simultaneously
Yes

people

Perfect Timing,
MASTER

Larry Finley has been named to the board of directors of
Orrox Corporation (ASE -ORR). Finley is recognized as
one of the world's leading authorities in the home
videotape and disc industry, in both systems and software. In that regard, Finley was the founder of ITA, the
International Tape/Disc Association.

CLOCK SYSTEMS

Modulation Associates Inc. has announced the appointment of Alan Lee Zimmerman to its board of directors.
Zimmerman is a specialist in corporate law. In 1980, he
was appointed by the California State Bar Board of
Governors to the Bar's Business Law Executive Committee.

Marcom has announced that Doug Howland has joined
its staff as sales manager of the Southern California sales
area, based in the Woodland Hills office.
Hitachi Denshi America Ltd. has announced that

Richard Alexander has been appointed product /marketing services manager for the company's GP /FP
series cameras, as well as its new VHS portable VCR.
Before his appointment, Alexander served as sales
manager for Adcom Communications.

If seeing the same time on all your clocks
is important, select ES 192 - Line Frequency

David Parmelee has been named director of sales and
marketing for Electronics, Missiles & Communications
Inc. (EMCEE). In his new position, Parmelee will direct
sales and marketing activities as well as coordinate advertising and convention work for the high technology TV
company.

If a guaranteed accuracy of three seconds
per month is what you want, choose ES

Convergence Corporation recently announced that
Julian Hansen has been named vice president of
Engineering. Hansen's duties include directing all
engineering activities, including technical guidance in
new product development. Hansen, who joined Convergence in April 1980, was promoted to vice president
from the position of director of Engineering.

Or National Bureau of Standards accuracy!
ES 190 is synchronized to Radio Station

timebase, for only $325.

160 -S1.050.
How about one second
160/1

per month?

ES

-$1.225.

WWV to provide a Master with unquestioned
accuracy. $1,225 with receiver and antenna.

For a Time /Temperature Master, ask for ES
196 -$766.

William R. Fitzgerald has been promoted to vice
president /Programs for the Satellite Communications
Division of Harris Corporation. Fitzgerald will be responsible for coordinating telecommunications projects for
customers such as Argentina's telephone company,
"Entel'; Martin Marietta Corporation; Atlantic Richfield
Company; and users of private satellite networks. He was
director of programs before his promotion.

ESE Master Clock Systems are simple
to Install. All Masters have a Serial
Time Code output, able to drive twenty
slave displays without buffering. Slaves
range in size from .3" LED to 2" gas
discharge displays, priced from S158 to
S449.

IF YOU ALREADY HAVE A SYSTEM AND
WANT TO EXPAND IT, get the ES 167 Serial
Time Code Generator ($146). then add any
number of our low cost slaves.

One Pass Inc. has announced the vice presidential appointments of Larry Kingen and Tom Werner. Kingen
presently is director of Sales and Marketing and Werner
is in charge of Engineering, Research and Development.
Both will continue with those responsibilties.

Many, many options and accessories are
available. Ask us about them. Our brochure
tells the whole story, but not for long. We
keep adding new products.

Gary Youngs has been named product manager for the
Broadcast Division of Sony Video Products Company.
Youngs will be responsible for the marketing and
development of Sony's editing systems, timebase correctors and time code products for the broadcast industry.
Moseley Associates Inc. has announced the appointment
of David O. Fairley as director of Engineering. Fairley
was principal founder and vice president of Farinon
Video Corporation, and was chief engineer heading
development of their video product line.

Write, Wire or Call: (213) 322 -2136
142 SIERRA STREETEL SEGUNDO. CALIFORNIA 90245

\
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professional
services
Why
VIR JAMES P.C.

STEIGER, MURRAY &
ASSOCIATES INC.

CONSULTING RADIO ENGINEERS
Applications and Field Engineering
Computerized Frequency Surveys
4940 E. 39th Ave.
Phone: (Area Code 303) 393-0468
DENVER. COLORADO 80207

Member AFCCE

&

Broadcast Technical Consultants
ANTENNA SYSTEM SPECIALISTS
6816 Westview Drive
Cleveland, OH 44141

NAB

(216) 526.7187

HOOVER

R. L.

RALPH

E. EVANS ASSOCIATES
CONSULTING COMMUNICATIONS ENGINEERS
216 N. Green Bay Road
Suite 208
Thiensville. WI 53082
Phone: (414) 242 -6000 Member AFCCE

Only $32.00 per insertion.

Consulting Telecommunications
Engineer
11704 Seven Locks Road
Potomac, Maryland 20854

Frequency discounts

301.983.0054

available.

INCORPORATED
AUDIO /VIDEO BROADCAST
CONSULTANTS

fttny Eitytt:CL :3

150 Wesley Hd.,
Greve Coeur, IL. 61611,
309 -698 -3160.

Broadcasting and Telecommunications
Consultants

2000

N

1702) 878 8313

LAWRENCE

L.

MORTON. E.E.

And Associates
Consulting Telecommunications Enginee's
AM. FM, TV and Low-Power TV

Applications and Field Engineering
Computerized Frequency Searches
1747 South Douglass Road, Suite D
Anaheim, California 92806

Street, N.W.

Washington,

D. C. 20036
(202) 293 -7742

Z

(714) 634-1662

(702) 384.7811
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EQUIPMENT FOR SALE (CONT.)

Advertising rates in Classified Section are 60 cents
per word, each insertion, and must be accompanied
by cash to insure publication.
Each initial or abbreviation counts a full word.
Minimum classified charge, $10.00.
For ads on which replies are sent to us for forward.
ing (blind ads), there is an additional charge of $5.00
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.

TRAINING
ELECTRONICS DEGREE by correspondence. Earn
A.S.E.T., then B.S.E.T. Free catalog. Grantham College
of Engineering, 2550 South La Cienega, Los Angeles,
California 90034.
1-82-tf n
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

881-tf n

(213) 379-4461.

SERVICES
ONE STOP FOR ALL YOUR PROFESSIONAL AUDIO
REQUIREMENTS. Bottom line oriented. F.T.C. Brewer
Company, P.O. Box 8057, Pensacola, Florida 32506.
741 -tf

TAPE HEAD RE- LAPPING worn Audio heads recontoured for original performance $25.00 per stack.
(Ampex 350, 440) We quote on others. Morrison Company, 819 Coventry Road. Kensington, CA 94707 (415)

12813t

525 -9409.

-

HELIAX -STYROFLEX. Large stock- bargain prices
tested and certified. Write for price and stock lists.
Sierra Western Electric, Box 23872, Oakland, Calif.
94623. Telephone (415)832-3527.
1.73 -tf

VIF INTERNATIONAL will remanufacture your Ampex
or Scully (Ashland/Bodine) direct drive capstan motor
for $200. Average turn around time -2 -3 weeks. for
details write P.O. Box 1555, Mtn. View, CA 94042, or
phone (408) 739.9740.
1824t
TRANSMITTER TUBES REPROCESSED -Save 40 to
50%. 3CX2500, 4CX5000, 4CX15000 and many others.
Write for details. FREELAND PRODUCTS CO., 3233
Conti St. N.O., La. 70119. (504) 822- 9222.
6- 79-tfn
BROADCAST CRYSTALS: for AM, FM or TV transmitters, frequency change, repair or replacement of oven
types. Also vacuum types for RCA, Gates, Collins.
CCA, etc. transmitters. High quality products,
reasonable prices and better delivery! Don't be
without a spare crystal. Frequency change for FM and
AM nomitors. Over 30 years in this business. Eidson
Electronic Co., Box 3751. Temple, Texas 76501. Phone
(817) 773-3901.
481 -0 n

COLLINS G7CPS -3E dual polarized high power 3 bay
on 104.1. Used 2 years. Wideband, excellent for
multistation use. Call 617-266 -1111.
2.82 -1t

FOR SALE TWO RCA TK44-B's. Good condition with
lens & pedestals. $45K or best offer. Call (312)
282-2t
280.2200.

CHYRON IV CHARACTER GENERATOR: Top condition, complete with colorizer, encoder and sync
generator. Will consider lease with option to buy. (213)
361.4017.
282.1 t

RCA BC-7 DUALISTEREO Console With BCM.2 Auxiliary Mixer. $2150.00. Walt Lowery (919) 435-9400.
182 -2t

REMOTE VIDEO VAN -1977 Ford High Cub Van, tow
mileage, very plush, 2 air conditioners, isolated power,
removeable tracks, can be set up In many configura.
tions, can accommodate cameras, Tape, etc. Also
monitors and test equipment available. (213) 361-4017.
2-82-1t
ENG UNIT -794 WHEEL DRIVE Ford Bronco. Excellent
condition. Equipment includes Tektronix 650 color
mon. 528 waveform mon. Eight channel audio system
and complete power. All mounted and wired. $16,000.
Also available with camera and tape machine as complete unit, call for price. Contact John Buchan Mobile
Systems, 408. 734-0834.
282 -2t

AM FIELD STRENGTH METER: Potomac Instruments
model FIM-21, mint condition, recent factory calibration. Call (215)356.4700.
282 -lt
UHF TV EXCITER: RCA MI.560382 -B1 Visual Exciter
and BTE.1OC FM Exciter. Tuned to CH .43. With books,
spare crystals and parts. Excellent condition. Call Rex
Rickly at 2168458043.
282-2t
USED EQUIPMENT BARGAINS: RCA TT -10AL 11kW
Transmitter; RCA TT -35 CHW w /driver chain & Diplexer
just removed from service; GE Film chain; CVS 5048
TBC; Envirozone Air Filters; Chyron III Character
Generator; 12 to 15 Fonts; GN 1400 Production Switcher W /D.S. Key; 3 Gates Criterion 80 Stereo PB and 1
Stereo RecIPB carts. Call Ray LaRue, Quality Media
Corp., (800) 241 -7878. In GA (404) 324 -1271.
1-82-1t

REMOTE PRODUCTION CRUISER: Beautiful Crown
chassis, carpeted, full AC, camera platform on roof
1600 mi. on diesel & drive train, good tires and brakes,
includes (5) GE PE -350 Cameras, working well, 3-10:1 &
2.18:1 Lenses, motorized reels & TV-81 cables, Grass
Valley Sync & line gear, new color prog. monitors,
12X6 prod sw'r w /effects, 8X2 GE Audio, well designed

professionally built. $130,000. Call Ray LaRue,
Quality Media Corp., (800) 241 -7878. In GA (404)

EQUIPMENT FOR SALE
USED FIDELIPAC CARTRIDGES, $35.00 per 100.
$250.00 per 1000. CART MART. Box 50003, Fort Worth.
TX, 76105.
981.61

Single Edge. RALTEC, 25884B
Highland, Cleveland, OH 44143.
1281 -121
RAZOR

86
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USED BROADCAST TELEVISION EQUIPMENT. Hundreds of pieces wanted and for sale. Please call
System Associates to receive our free flyer of equipment listings. (213)641.2042.
18281

AM AND FM TRANSMITTERS to 5kW wanted. Any
condition considered. (805) 684 -7686. 832 County Dr.,
Ojai, CA 93023.
1-82-2t

FILM CHAIN SYSTEM includes 10,000
capacity 16mm projector; 2 broadcast cameras; 2
slide projectors; waveform monitor; monitor; etc. Must
sell, $6500 -worth much more. Frank Didik, Box 133,
Rego Park, N.Y. 11374. (212)8438839.
182 -2t
MARCONI

WANTED TO SELL. FIGHT INFLATION! Your
engineering and parts with our circuit boards result in
economical circuits from line -amps to phono
preamps. Build single circuit or entire mixer. Boards
also fit in Collins IC Series module cans. Write for
listing and prices. Barrett Electronics, Box 488, Havre,
Montana 59501.
1281 -3t

WANTED TO BUY
INSTANT CASH FOR BROADCAST EQUIPMENT:
Urgently need Transmitters, AM-FM TV; Microwave;
Towers; WX Radar; Color Studio Equipment. Ray
LaRue or Bill Kitchen, Quality Media Corp., (800)
182.1 t
241.7878. In GA (404) 324 -1271.
$500 REWARD FOR UHF TRANSMITTERS: For information which leads to our purchase of any UHF TV
Transmitter. Call Ray LaRue or Bill Kitchen (800)
241.7878. In GA (404) 324-1271.
1-82.1t

REQUIRED URGENTLY. Used 10kW AM transmitter
preferably Collins (Rdckwell) 820 E or Continental 316

Write or call collect. Winston Foster, c/o Radio
Caribbean Ltd., P.O. Box 121, Castries, St. Lucia, W.I.
Telephone (809) 455-3026.
182.21
F.

&

1-82.1t

WANTED: Pre -1928 radio equipment and tubes.
August J. Link, Surcom Associates, 305 Wisconsin
3-76-t1
Ave., Oceanside, CA 92054, (714) 722.6162.

EFP PRODUCTION VAN: Like new (2) Hitachi SK -70
Cameras; JVC %" Editing pkg; port
VCR; CVS
504B TBC w /noise reduction; 3M -1114 sw'r; 3M-D3000
c. gen; complete 8 -in. audio; patching- monitoring;
custom platform and AC Generator in service now, excellent condition. Call Ray LaRue, Quality Media
Corp., ( 800) 241-7878. In GA (404) 324.1271.
1-82-1t

HIGHEST PRICES PAID for 112 Phase Monitors and
for clean, 12 year old or less, 1 KW and 10 KW AM
Transmitters. All duty and transportation paid.
Surplus Equipment Sales, 2 Thorncliffe Park Dr., Unit
28, Toronto, Canada M4H 1H2, 416.421.5631.
2.79Ifn

324 -1271.

i"

VTR's: RCA TR -70, Cavec (full, SS Rec Amps, DOC,
$22,000; RCA TR-60 updated, wITBC ex-condx, low
hours, $9,000; RCA TR -22 Hi -Band. $7,000; Ampex
1200B Amtec, Colortec, Auto Chroma, Vel Comp.
RCO, DOC, $22,000; IVC 870, $500; Sony BVH 1000A,
750 hours, BVT 1000, SMPTE Bds $39,000. Call Bill Kitchen, Quality Media Corp., (800) 241 -7878. In GA call
(404) 324.1271.
1.82.1
1

MISCELLANEOUS FOR SALE
VIDEO T- SHIRTS. TV DESIGNED, preshrunk T- Shirts.
Our four designs are; "ENG" and Reg. Chan.
"GLITCH", "RESOLUTION" and chart, and "VIDEO
PEOPLE DO IT IN SYNC ". $8.50 each and $2 handling.
Send check and size to: AaRLO ENTERPRISES, 109
M IN NA ST., SUITE 254, SAN FRANCISCO, CA 94105.
881 -t f n

EQUIPMENT FOR SALE (CONT.)

Your equipment
for-sale ad
gets quick
results.
Advertise
in BE's

classifieds.
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INSTANT CASH FOR TV EQUIPMENT: Urgently need
transmitters, antennas, towers, cameras, vtrs, color
studio equipment. Call toll free 800 -241.7878. Bill Kitchen, Quality Media Corporation (in Georgia call
6- 79-tfn

404-324-1271).

WANTED: Radio Transcriptions 16" E.T.'s any Eddy
Arnold or other Country 15" or 12" Transcriptions. Will
consider others. Interested in Radio Station Libraries
to purchase, all speeds of records. Boyd Robeson,
2425 W. Maple, Wichita, Kansas 67213, (316)942 -3673,
722.7765 Ev.
980-tfn
WANTED: USED RECORDING EQUIPMENT of all ages
and varieties. Mics, outboard, etc. Dan Alexander,
(415)441-8936.
1-82-6t

HELP WANTED

-

TELEVISION HELP WANTED TECHNICAL: $40,000
+ FIRST YEAR GUARANTEED. Our company has
grown so quickly in the past 5 years, we are in
desperate need of a very special person who knows
broadcast equipment intimately and has aggressive
sales ability. We are diversifying into other areas and
need someone to take over the equipment sales division. Responsibilities include sales of new and used
broadcast equipment and further development of
equipment sales division as business demands. We
are a first rate company and believe in paying top
dollar for the right person. Call Bill Kitchen, Quality
Media Corp., (800) 241.7878.
9-80-TFN

HELP WANTED (CONT.)

Field Service
Engineers
The Grass Valley Group, Inc., a
leading manufacturer of television
broadcast equipment, is looking for
people who want challenging professional positions. Openings exist in
California and New Jersey.
These challenging positions combine
chances for U.S. travel plus marketing
and engineering career opportunities.

Individuals with experience designing
and /or maintaining television broadcast systems are required to provide
after -sales support for our wide
variety of complex systems.
Interested and qualified candidates
are invited to send a resume in conf idence to Sylvia Smith, The Grass
Valley Group, Inc., P.O. Box 1114,
Grass Valley, CA 95945. An Equal

Opportunity Employer

M /F /H.

The Grass Valley Group, Inc.
A

Tekttunix Company

6111111

HELP WANTED (CONT.)
ENGINEERS, TV Systems Engineers, Electronic
Technicians, Technical Supervisors, Maintenance. Immediate openings. Experienced. Full time. Full
benefits, plus Pension. Excellent salary plus commissions. Send resume to Technical Operations, Inc., P.O.
Box 840, New Hyde Park, N.Y. 11040, or call Personnel
9 80-tfn
Mgr. (516)352-2238.

MAINTENANCE ENGINEER WANTED: Modern Videotape Production Facility is seeking a maintenance
engineer. If you would like working in Colorado and
qualify in the maintenance of Ampex 1" Type C
videotape, CMX Editing Systems. Vital Squeezoom,
and Hitachi Cameras contact Jerry Ebbers, Chief
Engineer, Telemation Productions, Inc., 7700 East Iliff.
Suite H, Denver, CO 80231, (303) 751-6000.
1 .82.21

ENGINEERING
AND TECHNICAL SALES

POSITIONS
We specialize in the placement of

Technical Engineers with Television
Stations, Cable TV, Satellite Programmers & Networks, Pay TV,
Manufacturers, Industrial TV, CCTV,
Production Houses & Dealers. Also,
technical sales with Manufacturers &
Dealers. All levels, positions & locations nationwide. Employers pay all
fees confidential, professional. Over
$3,000,000.00 in Salaried Positions
Placed. Employee & Employer
inquiries invited,
-

PHONE RESUME

-

KEY SYSTEMS
"it 106 new bridge center, ktngston, pa. 18704

For

Better
Results

TRANSMITTER TECHNICIANS -Voice of
America has career opportunities available
for qualified transmitter technicians at
VOA stations near Delano, California;
Greenville, North Carolina; and Bethany,
Ohio. Duties include operations /maintenance of high power VOA transmitters and
related facilities on shift basis. Applicants
must have 3.5 years recent "hands -on" ex
perience in technical operation of broad.
cast, TV, or military fixed -station transmitters. U.S. citizenship required. Starting
salary $20,467. Full federal fringe benefits
apply. Qualified candidates should send
standard Federal application form SF -171
(available at U.S. Post Offices) to International Communication Agency, MGT /PDE,
Washington, D.C. 20547. AN EQUAL OPPORTUNITY EMPLOYER.
10 -81 -3t

r

INTERNATIONAL SALES ENGINEERS
You can profit from the rapidly growing
overseas sales of AM, FM and TV Transmitters manufactured by Singer Broadcast Products, and the related sale of RF
accessories and studio equipment represented internationally by the Broadcast Division of Singer Products Company, Inc. We are looking for a Sales
Engineer with a mimimum of 5 years
experience selling radio and TV equipment. Fluency in Spanish helpful, as this
job involves travel 25% of the time. We
are located in the heart of residential
Nassau County, close to major parkways and airports, and only 45 minutes
from Manhattan. Please send resume
with salary history, in confidence, to the

Personnel Director.

SINGER PRODUCTS
TFL

.5t6,683 3000

ENGINEERING SUPERVISOR -WFUM -TV HAS an
opening on its technical staff. Duties include supervising a small group of technicians; maintaining TV
equipment; and training others in good engineering
practices. Competitive salary, excellent benefits. The
University of Michigan is a non- discriminatory /affirmalive action employer. Send resume to: WFUM -TV, The
University of Michigan -Flint, Flint, Michigan 48503,
Attn: Guy Beverlin, Chief Engineer.
2-82-21

Use BE
classified ads

SONY
BVH -500
We have one Brand new
for immediate delivery
$37,600

Reader

-andOne used w/AC adapter,
Charger & Batteries

Service

$25,000

Use

Card

s

;OrnPANr iNCOAPOaA'ED
875 MERRICK AVENUE WESTBURY NEW YORK 11590

Alan Kornlsh 17171287 -9635

IIII

VIDEO TAPE EDITOR
Rapidly growing major Production and
Post -production facility looking for
CMX Editor with a minimum of 1 year
experience. Salary commensurate with
experience. Excellent benefits, and a
Corporate commitment to continue as
the top State of the Art Facility. Send
resume to: National Video Center and
Recording Studios. Inc.. 460 W. 42 St..
N.Y., N.Y. 10036 Att: Kathleen.

HELP WANTED (CONT.)

FOR DETAILS. CALL PAUL WILSON
212-586.3690. Out of NYS call Toll Free 800 -223.0622.

AMERICA'S #1 VIDEO SOURCE

MPCS VIDEO INDUSTRIES, INC.

Use BE

classified ads

MPCS VIDEO CENTER BUILDING
514 WEST 57 STREET, NEW YORK, N.Y. 10019
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HELP WANTED (CONT.)

HELP WANTED (CONT.)

HELP WANTED (CONT.)

TV MAINTENANCE TECH. ENGINEER: Experience
with IVC 9000's. Ampex Quads, CMX Systems. Analog
electronic animation equipment valuable. Career opportunity for someone with broad experience in
maintenance planning and supervision. Salary commensurate with experience. Write in confidence to
Dolphin Productions, Inc., 140 East 80 Street, New
York, N.Y. 10021.
2 -82 -3t

ENGINEERS WANTED FOR NEW YORK POST production facility. Requirements: ability to maintain state of- the -art broadcast equipment including quads and

SYSTEM DESIGN ENGINEER -CCTV. Must be able to
specify, design, supervise installation and debug top
quality industrial CCTV systems. Experience required.
SYSTEM ENGINEER -AUDIO VISUAL and PROFESSIONAL AUDIO. Hands on experience with audio)
visual equipment a must. Digital knowledge helpful
but not required. Responsibilities include complete
job oversee and client interface. Both positions provide paid health, life insurance, vacation, etc. Please
call collect 201- 288-6130, Stylist Systems, Teterboro,
N.J.
9.81 -If n

MAJOR PRODUCTION FACILITY IN FLORIDA, is offering top salaries to experienced Maintenance Engineers. Work in a modern new facility with state-of-theart equipment. Contact: Robert Hemsky, Chief Engineer, (1.305.920.0800), 2040 Sherman Street, Hollywood, Florida 33020.
282-3t
VIDEO SALES -NEW YORK BASED DISTRIBUTOR of
professional video products seeks outside salesman
for New York City Metro Area. Position requires good
working knowledge of professional equipment. Will
consider technical type with ability to sell. Send
resume to: Adcom Communications Inc., 555 West
2 -82 -1t
57th Street, New York, New York 10019.

MAINTENANCE ENGINEER FOR GROWING post-production facility. Experienced only; familiar with 1 ", 2"
and r /." videotape recorders. CMX editing and switch ers helpful. Send resume to Greg Reis, Edit /Chicago
Video, 160 E. Grand Ave., Chicago, IL 60611. (312)
280-2200.

2-82-2t

ASSISTANT CHIEF ENGINEER: Responsibilities Include operation /training of the Maintenance Department, overseas equipment installation and repair. The
qualified applicant should possess general class
radio /telephone license. Prior transmitter and studio
maintenance experience is preferred. We are a group owned network affiliated VHF station. Send resume
and salary requirements to: Personnel, KLTV -TV, P.O.
Box 957. Tyler, Texas 75710. Equal Opportunity
Employer.
2 -82 -2t

videotape machines; editing equipment; film
chains, including the Bosch FDL-60; switchers; digital
effects; computerized graphics; and audio consoles.
Must have 4 -5 years engineering experience, formal
education in electronic or electrical engineering.
TECHNICIANS WANTED TO TRAIN AS ENGINEERS in
same facility. Requirements: ability to maintain %"
VCR's; maintenance and repair of monitors; and ability to do circuit construction and wiring. QUALIFIED
APPLICANTS SEND RESUME and salary requirements to: J S L Video Services, Inc., Engineering
Department, 25 West 45th Street, New York, New York
1"

10036.

THE UNIVERSITY OF TEXAS HEALTH SCIENCE
CENTER at San Antonio has an immediate opening
for a Television & Electronic Control Technician. Candidates must be highly skilled in repair & maintenance
of video tape recorders and color camera equipment.
Should have 3 years experience in a television station
or industrial television operation. Please send resume
indicating salary history to: Personnel Office,
U.T.H.S.C.S.A., 7703 Floyd Curl, S.A., TX 78284. Equal
Opportunity /Affirmative Action Employer.
282 -1t

CHIEF VIDEO ENGINEER New York's largest nonprofit media equipment access center is seeking a
self- motivated person to manage and upgrade
maintenance/repair department. Facilities include; TV
studio w/IKEGAMI cameras and chroma key; 16mm
sound mix; W video edit system wJTBC, CG, and
switcher; Film to video transfer; and W ENG units. 2 -3
years experience wlabove and some systems design
experience; ability to supervise full and part time
technicians; strong organizational skills. Excellent opportunity for person committed to growth of independent film and TV production. Salary negotiable; excellent benefits; equal opportunity /affirmative action
employer. Send resume or phone: David Sasser (212)
673-9361.

Necesita Director Técnico: La revista RADIO Y
TELEVISION necesita un
Director Técnico que tenga la
habilidad de escribir y leer
fluentemente el inglés y
español para traducir terminología técnica. También
debe tener amplios conocimientos sobre equipo de
radiodifusión y teledifusión.
Enviar las solicitudes conjuntamente con antecedentes
profesionales y requisitos de
salario a: Publisher, Radio y
Televisión, P.O. Box 12901,
Se

Overland Park, Kansas
66212.
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Broadcast Engineering

February 1982
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ENGINEER (TV): 1st class FCC license plus experience desired. Send resume to: WXXI Personnel
Department, P.O. Box 21, Rochester, New York 14601.

282 -1t

EOE.
U

OF ALASKA CENTER FOR INSTRUCTIONAL TELE.

COMMUNICATIONS- OPERATIONS MANAGER: Responsible for daily operation of Learn /Alaska Instructional TV and audio conferencing networks; develop
and maintain system for monitoring, evaluation and
maintenance of technical performance of the two network receiving sites statewide; coordinate dept. activities with other units and functions; administer
budgets. Applicants must have experience in the
supervision of personnel, budget development, and
administration; demonstrated knowledge of TV and
audio systems and their operations. Extensive experience in broadcast or cable TV and audio conferencing is desired (ops. mgr. level). PRODUCER1DIREC.
TOR Write, produce, direct & edit instructional and
public service film, TV, audio & photo programs and
materials. Must have extensive knowledge of production techniques, treatment, script & storyboard formats. TV camera operation, audio & editing operations. production facilites mgmt. procedures and experience in media productions for rural audiences.
Submit resume to Personnel Director, Community Colleges Rural Education & Extension, 2221 East Northern Lights Blvd.-Rm. 135, Anchorage, AK 99504.
AA/EEO. Resumes must be received by Feb. 26, 1982.
2-82.1t

Want MORE
Information
on

Advertised
Products?
Just refer to the Bingo
# beneath each ad.
Circle the appropriate
number on the Reader
Service Card in the
back of this issue.
Complete the
remaining information
and mail!

ASACA /SHIBASOKU

TV Test Signal Generator
to
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INTERCHANGEABLE MODULES -CUSTOMIZE YOUR SYSTEM
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U702
SIN2

UNIT

U703
COLOR BAR

UNIT

U704
SINE WAVE

UNIT

ASACA /SHIBASOKU TG -7 TV test signal generator is a
main frame which accommodates interchangeable modules,
and by using it together with these modules, it generates TV
test signals which are used for the adjustment, testing and
measurement of video equipment.

U706
U705
SQUARE WAVE NOISE TEST
UNIT
UNIT

..
®

U707/1 VITS GENERATOR

Independent output terminals provide video component,
sync signal, color burst level signals to be connected to an
external programmable attenuator, each output level can
control with external signals independently.
The main frame and plug -in modules are coupled with DC
circuit and so there is no bounce from the signal selection.

Features
The sync signal generator contained in the main frame
allows color lock and gen -lock with the VBS or sync with
color burst.
The model contains a built -in dual axis balanced modulat$r
and this allows the chroma phase to be varied from 0-360u.

The subcarrier oscillator is incorporated into an oven and
its frequency stability is within ±5Hz.

Switches provided on the front panel enable selection
horizontal or vertical drive for a trigger pulse output.
The maximum variety of test signals can be generated
with the minimum number of modules.

Optional IEEE -488 Bus unit provides automated program
control.

ASACA /SHIBASOKU CORP. OF AMERICA
1277 RAND ROAD, DES PLAINES, IL 60016
Phone (312) 298 -4380 Telex 72 -6351
Sales /Service 800 -323 -2498

Circle (1) on Reply Card

www.americanradiohistory.com
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ited lengths to provide the ultimate in custom
ems for today's imaginative film producer.
pcspnwriodated in this highly sophisticated console
at the PATHE Film Studios in Toronto.
riiixinia it accepts the creative talents of up to three sound
engineers working together as one.
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First by Design.
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Ward-peck

Progress Aven e, Scarborough, Ontario, C

38-6550.
Ward-Beck Systems Inc., 6900 East Camelba. Road, Suite 1010, Scottsdale,

