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HITACHI SK -90
Outside the studio, the reiniskati e Hitachi SK.-%
does it all. For EE P, it spccts a studic stile 5"
viewfinder. All kew functkns an be controlled
with your choice ot Remote C.perating Unit tROU)
or. Digital Comma -xi Unit (CCU For ENG, slip
off the SK -90's studio V:evfinder, slip am tie
1.5" viewfinder -and slivold,?.:- mount. Yoir
SK -90 is now a compact light weight se-lccri-
tained portable!

ENG with EFP image quality And EFT wrth
total remote conbol. SK -90 lhas tie fielc cc,wered!

7 Regional Centzrs for 2--I-Hair
Parts and Field .Service
 New York (516) 921-7200
 Chicago (312) 34.4 4020
 Los Angeles (211)328-211C
 Atlanta (404) 4514153
II Dallas (214) 233-:1623
MI Denver (303) :1.1-;-:1156

Seattle (206) 575-1680

HITACHI
Hitachi Derishi Arnerica.LIct.
175 CrossAatys Park lhe4t
W(xxibui).. New York 1179rf'
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Control the complete audio spectrum

Our ADM 1600: modest but mighty
Although it's a desk -top model, our 1600 Series audio console

offers a brilliant array of features and capabilities for handling the
most demanding program material.

One of our new breed of consoles, the ADM® 1600 is available with up to 16
discrete inputs, 4 submaster and 2 master outputs. Combined with a host of pre -
selector, buss selector and processor modules, the ADM 1600 creates perfect
harmony with today's video. Like all ADM consoles, the 1600 is designed to
exacting standards and manufactured to the most rigid tolerances. Each ADM
console is backed by an exclusive 5 -year warranty.
Make sure you control the entire audio spectrum. Contact ADM Technology, Inc.,
16005 Sturgeon, Roseville, MI 48066. Phone (313) 778-8400. TLX-23-1114.
The Audio Company.
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THE COVER is a duplication of the
C.I.E. chromaticity diagram over which
has been superimposed the color
reproduction capabilities of NTSC,
PAL, and SECAM systems along with
those of printed media. An article on
worldwide TV standards by Pritchard
and Gibson of RCA references a black
and white version of this chart.

The color material on the cover was
provided by General Electric Company,
Nela Park, Cleveland, OH, from its
brochure TP119, Light and Color. The
original art is the property of the
C.I.E. (Commission Internationale De
L'Eclairage, i.e., the International
Commission on Illumination) which
specializes in all matters relating to
the science and art of lighting. Color
reproductions of this chart appeared
in Eastman Kodak publications and as
plate 24 in the Science of Color,
Optical Society of America, 1963.

NEXT MONTH
The September issue is the annual BE
Buyers' Guide-the industry's compre-
hensive product directory. A number
of articles will be included to round
out the issue.
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Tektronix 1900
Digital Generator.

FULL FRIO SIGNAL

ustGIONT
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Introducing
the first all -digital generator.

Pis These New
Testing Capabilities.

With the new SMPTE
Color Bars test signal, just
three quick monitor adjust-
ments take the aggravation
out of matching color moni-
tors.The 1900's SIN X/X
signal provides an extremely
flat, 4.5 MHz spectrum for
fast and simple checking of
the system frequency re-
sponse and the multipulse

signal capability greatly sim-
plifies the testing of group
delay characteristics.

With every 1900 Digital
Signal Generator you not
only get the standard FCC or
NTC7 test signals, you also
get the unexcelled accuracy
and stability of all digital
circuitry.

Changing industry stan-
dards will not obsolete your
1900 Digital Generator, be-
cause each test signal data is

programmed in replaceable
PROMS.

For details on the first, all
Digital Generator, call toll
free: 1-800-547-1512.
Or write:
U.S.A.Tektronix, Inc., P.O. Box 1700, Beaverton, OR
97075 Africa, Europe, Middle East Tektronix Intl,
Inc., European Marketing Center, Postbox 827, 1180
AV Amstelveen,The Netherlands  Asia, Australia,
Canada, Central & South America, Japan
Tektronix, Inc., America's/Pacific, PO. Box 1700,
Beaverton, OR 97075

Tektronix-
Copyright ©1980. Tektronix, Inc All rights reserved.
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D.C. Servo Drive Runs
Smooth
StCooleady

0

TELEX
Ai ...CO.

tIC

Of course, it's
Telex/Magnecord

Telex Magnecord broadcast cart machines run cool and steady. So cool no
ventilation is required, so steady not even voltage or frequency fluctuations will
alter their speed. Thanks to our dc servo flutter -filter drive. Completely immune
to RFI and EMI, it meets or exceeds all NAB standards and is suited for local or
remote/automated operation.

Standard features at no extra cost.
An edit pushbutton to add stop cues in playback and omit stop cues in record
LED indicators show end of tape, status and secondary/tertiary cue tones
Front panel headphone jack
VU meters for each channel

Convenient, Flexible
MC -Series is field convertible from mono to stereo, or play to record. Optional
remote controls simply plug in.
Four broadcast cart machines to choose from in the Telex/Magnecord
MC -Series - all made in U.S.A. and affordable. Write for detailed information.

Quality products for the audio professional

TELEX.
9600 ALDRICH AVE. SO., MINNEAPOLIS, MN 55420 U.S.A.

Telephone: 612-884-4051. telex: 29-7053
EUROPE: 22, rue de la Legion-d'Honneur, 93200 St. Denis, France, Telephone: 820-98-46, telex: 63-0013

CANADA: Telak Electronics. Ltd.. 100 Midwest Road, Scarborough. Ontario M1 P361, Telephone: 416-752-8575
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Editorial, advertising and circulation corre-
spondence should be addressed to P.O.

Box 12901, Overland Park, KS 66212 (a

suburb of Kansas City, MO); (913) 888-
4664.
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Bill Rhodes, Editorial Director
John Wiliszowski, Video Editor
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Rhonda L. Wickham, Editorial Assistant
Mary Thornbrugh, Editorial Assistant
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BROADCAST ENGINEERING (USPS 338-
130) Is published monthly by Intertec
Publishing Corporation, 9221 Quivira Road,
P.O. Box 12901, Overland Park, KS 66212.
Postmaster, return from 3579 to the above
address.

BROADCAST ENGINEERING is edited for
corporate management, engineers/tech-
nicians and other station management
personnel at commercial and educational
radio and TV stations, teleproduction
studios, recording studios, CATV and CCTV
facilities, and government agencies. Quali-
fied persons also include consulting engi-
neers and dealer/distributors of broadcast
equipment.

SUBSCRIPTIONS: BROADCAST ENGI-
NEERING Is mailed free to qualified
persons In occupations described above.
Non -qualified persons may subscribe at the
following rates: U.S., one year, $20; all
other countries, one year, $26. Back Issue
rates, $5, except for the September Buyers'
Guide issue, which is $15. Rates Include
postage. Adjustments necessitated by sub-
scription termination at single copy rate.
Allow 6-8 weeks for new subscriptions or
for change of address. Controlled circula-
tion postage paid at Kansas City, MO.

INTERTEC PUBLISHING CORP.



YOU SHOULDN'T
FINE ID WAIT SIX MONTHS

TO GO ONE INCH.

After spending six months researching the pur-
chase of a 1" VTR. you shouldn't have to wait another
six to get it.

Introducing the 3M TT -7000 1" VTR. The
technology of today that's available today.

The TT -7000 is sold and serviced by 3M. One
of the largest suppliers to the broadcast ndustry. And
it's built by one of the most respected manufacturers of
video equipment: Nippon Electric Company.

Which means you get all the standard features

found in other 1" VTRs. Plus a few important extras.
Like full audio/video co ifidence heads, built-in FM
calibrate oscillator/marker and a sync channel.

For complete details and technical specs on
the TT -7000, call (612) 733-7914. Or write: 3M/
Mincom Division-Video Products. 3M Center/
223-5E, St. Paul. MN. .55101.

If you don't takE too much time making your
decision, you can get the TT -7000 in practically no
time at all.
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Transponder lottery
The commission has denied peti-

tions to reject or suspend and
investigate the proposal of RCA
American Communications, Inc.
(RCA Americom) for a lottery to
allocate the remaining two unas-
signed transponders on the SAT-
COM F-3 replacement satellite
scheduled for launch in June 1981.

Petitions filed by Eastern Micro-
wave, Inc. (EMI), Home Box Office
(HBO) and Spanish International
Network (SIN) claimed that the
planned procedures are unreasona-
ble, unjustly discriminatory and
violate Sections 201(b) and 202(a) of
the Communications Act.

RCA Americom proposed to poll
its Comstar D-2 customers to deter-
mine if demand exceeds supply for
the remaining transponders on the
satellite that will replace its SAT-
COM F-3 that disappeared after
launch last December. To serve
customers originally assigned to F-3,
RCA Americom leased Comstar D-2
from AT&T.

Model EEO program
The commission has proposed

changes in its Model Equal Employ-
ment Opportunity (EEO) Program
designed to give the commission a
more complete and accurate picture
of licensee EEO performance while
minimizing the administrative bur-
den.

The major changes proposed in
the model program include:
 Requiring all licensees and per-
mittees to report employment by
race, sex, job title and category
instead of only requiring those with
50 or more full-time employees to
report such data; a requirement
that the full-time or part-time status
of each employee be reported also
would be added.
 Requiring a section on promotions
including a summary of those pro-
moted by race, sex, former job title
and category and new job title and
category.
 Requiring the specific reporting of
applicant flow and job hires show-
ing recruitment source, race, sex,
job title and category and disposi-

tion of each application but not
names of individuals.
 Revising the section on "effective-
ness of the affirmative action pro-
gram" to suggest that applicants
and licensees who find their employ-
ment profiles unsatisfactory adopt
voluntary goals and timetables for
compliance.

Currently, broadcast stations with
five or more full-time employees are
required to file an Annual Employ-
ment Report with the commission.
This report gives a breakdown of
station employment as of the report-
ing date by specified job categories,
racial and ethnic groups, and sex.
The job categories are: officials and
managers; professionals; techni-
cians; sales; office and clerical;
craftsmen; operatives; laborers; and
service workers. The racial and
ethnic groups include American
Indian or Alaska Native; Asian or
Pacific Islander; Black, not of His-
panic origin; Hispanic; and white,
not of Hispanic origin.

NAB's EEO guidelines rejected
The commission rejected the Na-

tional Association of Broadcasters
(NAB) petition for reconsideration of
the FCC's equal employment oppor-
tunity (EEO) processing guidelines.
It also denied NAB's rulemaking
petition seeking a reassessment of
the FCC's entire EEO program.

The processing guidelines are
used by the commission as a
screening device to determine which
of the approximately 3000 broad-
cast licensees filing renewal appli-
cations each year will have their
station EEO programs subjected to
in-depth staff -level review.

NAB contended that:
 The guidelines are substantive
requirements improperly adopted
without the benefit of notice and
comment rulemaking procedures;
 The guidelines are "discrimina-
tory, unfair and unrealistic," in
part because they do not properly
take into consideration the actual
workforce availablility of women
'and minorities in the top four FCC
Form 395 job categories-officials
and managers, professionals, tech-

nicians and sales workers; and
 The adoption and rapid implemen-
tation of the new guidelines were
"unwarranted" and ignored "the
broadcast industry's EEO -related
good faith efforts."

NAB requested that the commis-
sion initiate a rulemaking to "reas-
sess its entire EEO regulatory pro-
gram-processing standards and
substantive rules and policies-with
a view toward examining its own
jurisdictional limitations, the true
workforce availability of top four
minority and women employees and
the good faith EEO -related efforts of
the broadcast industry."

Rulemaking changes
The commission has amended its

rules to allow it to dismiss or deny
petitions for rulemaking received
from the public which are moot,
repetitive, premature, frivolous or
do not warrant consideration. Ac-
tion dismissing such petitions would
be taken without requesting public
comment on the petitions, thereby
saving time and effort for both the
public and the commission's staff.

It also delegated to the chief,
Broadcast Bureau, authority to act
on these petitions. Similar authority
is already delegated to all other bur-
eau chiefs as well as the general
counsel and the chief scientist.

Interface compliance
The commission has proposed

establishing methods of measure-
ments and procedures for manufac-
turers to show their products com-
ply with the FCC's new technical
standards for computing equipment
adopted last fall.

The new standards control the
interference caused by computers
and similar digital electronic equip-
ment to radio and TV reception.

In addition to test procedures, the
commission proposed new rules to
clarify the manufacturer's responsi-
bility under the verification pro-
gram. Verification is a new equip-
ment authorization procedure where
the manufacturer is required to
make measurements or do whatever
is necessary to verify compliance,
but is not required to submit data to
the Commission unless specifically
requested.
(GEN DOCKET NO. 80- 284)

More amateur bands
The Commission has proposed

changes in its rules to allow
amateur radio operators to transmit
television and facsimile signals on
all of the amateur radio frequency
bands above 3.775MHz where voice
transmissions currently are author-
ized.

6 Broadcast Engineering August 1980



- The first portable
stidio quality recording

system with reels and cassettes.
1 inch type B format acco-dilg to
SMPTF1EBU operating in all TV

standards throughout the wcirld.
Full compatibility in the -most

extreme erni-onmental conditions.
Battery powered, self contained
units: Cassette version BCN 5,

reel tc reel version ECN 20,
compact light weight system

camera KC -A. The advancec and
economical equipment for electronic

news and =field production. From Bosch.

BOSCH FERNSEHin.
Television Systems Division The Video Corporation of
Your Video System Partner Bell & Howell and Robert Bosch
Robert Bosch GmbH, P.U.B. 429, 1161011 Rornstadt, lied. Rep. of Germany I.emseh Inc. P.U.B. 15068. Salt Luke City. Utah 64115. .S4. 'hone (801) 97241410, Ti..1c, 1 \
RIthen Bosch Ltd., P.0.14. 166. Watford, Great limain RIlbert Bosch Pt). Ltd_ 64 L Issard Street, PsTmoot. NSW !ON. Australia  Ro'scit Itct, lg. p,rcc 20.
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How to get steady
telephoto shots of

the news action
from 300 feet up:

With a device that
weighs 5 lbs. and mounts
in front of your lens.

The news shot that grabs the
viewer is a closeup. Of course.

Like any other moving platform,
though, the helicopter isn't steady
enough for the camera to zoom
in tight. Needless to say: at the
long end of the lens, vibration is
magnified.

You pay good money for
that helicopter. You should

get high -quality images.
The police, the F.A.A. and

the pilot all quite rightly want you
to keep a safe distance from the
action on the ground. But you
need close shots. You're paying for
the helicopter to make your news
operation look good. Shaky pic-
tures don't help.

Get 3 times closer.
Without stabilization, you

can't go longer than about the
50mm focal length on your ENG
camera. With the Image Stabi-
lizer, depending on air turbulence,
you can get smooth shots at
150mm or longer.

No special training
needed. It's just another
(astounding) accessory.
The Image Stabilizer comes

with its own Support Plate and
bracket. You mount your camera
on the Plate and position the Sta-
bilizer in front of your lens. Switch
on the Stabilizer. Switch on the
camera. Shoot. Any competent
cameraman can use it. It works
with any camera and with any
prime lens longer than about
35mm. (With zoom lenses, the
widest focal length varies slightly.)

The new
Arriflex Image Stabilizer

an important ENG/EFP accessory.

At focal lengths wider than
35mm, the Stabilizer vignettes. A
small price to pay for getting three
times closer. And if you need a
panoramic shot, that's easy: Pull
the helicopter back.

How it works:
The entering light rays are

reflected off a front -surface mirror
mounted on two gimbals powered
by a battery -driven gyroscope.
The mirror is effectively floating
in space, as though on two tra-
pezes - one oriented N -S, the
other E -W. The image from this

mirror is reflected onto another
(fixed) mirror and thence into the
camera's lens.

Aerospace technology.
A gyro's directional stability

makes it resist off -axis movement
- such as panning the camera. If
you insist, it tumbles in that direc-
tion. British Aerospace, the de-
signers, have turned this tendency
to advantage. A precession brake
causes the gyro to lean with the
panning motion, steadily. This is
military aerospace technology, in-
geniously adapted.

8 Broadcast Engineering August 1980



The British Aerospace
Steadyscope uses the same
stabilization method.
Above: surveillance from a
NATO army helicopter.

British Aerospace is a com-
pany very much involved with
high -precision technology. Mil-
itary missile systems, orbital
satellites...

One of their products is the
Steadyscope. It uses the same
gyro -stabilization as our Image
Stabilizer, whose moving parts are
also made by British Aerospace.

How well does it work?
In the November 16, 1978

issue of the British magazine
NEW SCIENTIST, there's
an article by Guy Parker
on stabilized binoculars. Re-
ferring to the Steadyscope, Mr.
Parker writes:

Anchored in space
"On pressing the uncage

button there is an immediate
transformation which is both psy-
chological and optical. The impact
is of course greater if one is being
shaken in a helicopter, but even
on land the image appears in an
almost uncanny way to anchor
itself in space, even if the instru-
ment is deliberately jiggled about"

Detail resolution
"An optical phenomenon now

becomes apparent," writes Mr.
Parker. "After the initial pleasure
at the disappearance of jitter, the
eye seems to demand needle-sharp
resolution, now that the visibility
of detail is determined mainly by
the quality of the optical design.
There is no future for a stabilizer
which does not give the highest
resolution under all conditions of
use:'

IPC Magazines 1978. Reprinted by permission.

IMAGE
STABILIZER

SPECS:
Length (Image Stabilizer alone): 6 5/8
ins. Width: 4 11/16 ins. Height: 9 1/4
ins. Weight (Image Stabilizer alone): 5
lbs. Weight (on Support Plate with 91/2
inch rods and with cable -release han-
dle): 7 lbs. 4 oz. Maximum panning
speed: approx. 4 degrees/second. Max-
imum accelerative force: 6g. Equalizes
vibration frequencies 1 Hz and higher.
Camera lens focal lengths usable with
ENG/EFP format: 35mm and longer.

Rear view of Image
Stabilizer shows Support

Plate with threaded camera mount. Cus-
tom brackets are available for various
cameras. Stabilizer can be removed from
camera in less than two minutes.

No light loss, no
image degradation.

There are no lenses or prisms
in the Stabilizer. Light rays pass
through optical flats front and
rear, and reflect off two front -
surface mirrors. If you meter the
light at the exit port, it measures
the same as the light entering.

Doesn't perform miracles.
Does work in a car, though,
or any other moving base.

The Stabilizer is for making
shaky shots smoother, not for sim-
ulating a rock -steady tripod. Its
low mass is vital in the unwieldy
g forces inside a helicopter. But
that's useful in a car, too, or on
horseback .. . You can get out of
the car and continue shooting
with a body -brace. And the Stabi-
lizer is quiet enough to shoot sync
sound out of doors.

Circle (8) on Reply Card

Elegant proof of
low mass space -hardware
sophistication: a
gyroscope powered by one
flashlight battery.

EVER

alkali
newer

To improve a gyroscope's
effectiveness, you can increase
either its mass or its RPM. For
military purposes, British Aero-
space had to make it small, light
and efficient.

High speed with low mass re-
quires exact dynamic balance, of
course. Eccentricity and bearing
friction would impair accuracy
and soak up power. One measure
of the phenomenal precision of
this device: The gyroscope - with
its double gimbal and mirror-
will run about four hours on a 1.5
volt D cell!

Low mass saves money.
A low mass device is likely

to be compact. With this one, you
can rent a 5 place helicopter at
$300 an hour, and get steady shots
from inside. No need to hang out
of the open door. And no need,
either, for a 7 place helicopter at
$400 an hour, or more. The Image
Stabilizer, incidentally, rents for
about a tenth of that.

5 PLACE
BELL JET
RANGER

RI
ARRIFLEX CORPORATION

One Westchester Plaza, Elmsford, New York
10523. (914) 592-8510. And 600 N. Victory
Blvd., Burbank, Calif. 91502. (213) 841-7070
In Canada: ARRI/NAGRA Inc., 6467 Northam,
Mississajga, Ontario L4V 1J2. (416:677-4033

IMAGING EQUIPMENT SINCE 1917
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"Ready when
you are C.B."

Christie - The "Burping" Charger/Battery
System That Does It In 20 Minutes or Less.

Whether you're
shooting a
full-length

documentary or news gathering for the
evening wrap-up, you need a battery/charger
system that's ready when you are. Christie has the
only ni-cad battery pack that's completely
rechargeable in 12-20 minutes. The REFLEX® 20
Charges and sempiternal battery packs provide
90-97% efficiency, while extending battery life up
to 10 times longer than other ni-cads and 50 times
that of ordinary batteries. That's state-of-the-art
technology backed by Christie's 51 -year reputation
for excellence.

When time is money, keep your cameras rolling
with the REFLEX 20 from Christie.

SINCE 1929

CHRISTIE
ELECTRIC CORP.

20665W Manhattan Place
Torrance, California 90501
(213) 320-0808
TWX 910-349-6260
(800) 421-2955

,41.9/ "S°

industry news

Finley honored as "Man of the Decade"

The 1980 ITA/Time
Magazine "Man of the
Decade" award was pre-
sented to Larry Finley,
vice president, events/
membership, Interna-
tional Tape/Disc Assoc-
iation. Finley is responsi-
ble for the formation of
the ITA.

British Teletext and Viewdata group looking
to build in USA on European successes

Against a background of growing commercial
success in Europe and Australia for their public
Teletext and Viewdata services and related equipment
British electronics industry, broadcasting and telecom-
munications representatives had a coordinated demon-
stration of their achievements at the Chicago Spring
Conference on Consumer Electronics (Arlington Park
Hilton, Arlington Heights, IL June 18-19).

The team consisted of representatives from the UK
semiconductor industry, original equipment and soft-
ware companies, the British Broadcasting Corporation
(BBC) and Independent Television Companies Associa-
tion (ITCA), and the British Post Office. It demon-
strated the Post Office's Prestel (Viewdata) service,
and the Teletext services operated by the BBC and
ITCA.

The British Teletext system uses spare lines of the
regular TV program transmission signal to carry extra
information such as news, weather and sports
summaries, stock exchange prices, games, captions
for the deaf, travel information, etc. The viewer uses
a small key pad to summon the desired page on to the
screen in place of, or superimposed on, the regular
picture.

Teletext is a UK invention and the BBC and ITCA
are the world's most experienced producers of
Teletext services, having operated them for some
years. Consumer demand for the service, with its ease
of access to information, reliability, low cost, and
ready availability of the necessary semiconductors
from a number of sources, has risen rapidly. Nearly
300,000 Teletext sets will be in use in the UK by the
end of 1980, and in a recent survey 30% of those
polled said they would be willing to pay the small
extra cost to have Teletext adapted sets in their
homes.

Although other countries are experimenting with
distinctive Teletext systems of their own, successive
broadcasting authorities have adopted systems based
on Britain's for their public services. Austria and
West Germany are the latest countries to do so, along
with Belgium, Holland, Sweden and Australia. Thus
all currently operating services in Europe and
Australia follow the British pattern.

The US has been involved from the start in the
development of UK Teletext, with Texas Instruments
and Mullard Signetics leading the way in LSI chip
development, followed more recently by General

Circle (9) on Reply Card
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TIRED OF
PATCHING FEEDS

TO THE GM'S OFFICE?
(OR TO OTHER OFFICES, CLIENT VIEWING ROOMS, EDIT SUITES, ETC.?)

Give them one of these
Utah Scientific Routing
Switcher Controllers
and let them do
their own patching.

Utah Scientific's new CPD/PL control is a Party Line panel with a single coax
control connection - no bulky cables to install. It is powered by a transistor radio
battery providing many years life expectancy. It features a pull-out directory
to aid the operator in source selection.

Since multiple CPD/PL's can all be connected to a single party line, many
stations are installing coax drops throughout their plants giving them complete
flexibility for present and future routing switcher control using these versatile panels.

SINGLE COAX CONNECTION - BATTERY POWERED - UNOBTRUSIVE

TRY THAT ON YOUR GRASCOMFERNSAMDYNATEK SWITCHER!

SCIE1777FIC
THE ROUTING SWITCHER PEOPLE

2276 So. 2700 W.  Salt Lake City, UT 84119  Phone 801-973-6840
TWX #910-925.4037
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WILKINSON ELECTRONICS

FM-250SS SOLID STATE
250 WATT FM TRANSMITTER

FEATURES - Pure Perfect Sound
Proven High Quality Exciter -

More than 300 in Service

 Small - Light Weight -
Requires Little Space

 Drawer Construction for
Simple Maintenance

 Self -Testing Power Supplies
 All Solid State including

Timing Controls
 Safe - Reliable - Efficient
 Exceeds U.S. FCC Specifications

The Wilkinson Electronics FM-250SS all solid state FM broad-
cast transmitter is housed in a steel cabinet finished In a hard
durable enamel finish. Only four square feet of floor space re-
quired and it is light enough for table mounting. All operating
controls are on the front panel and access to the interior of the
Power Amplifier is through the PA cubicle. A sliding drawer dir-
ectly beneath the PA houses the power supplies and control ladder
circuits. Overload indicators as well as overload reset controls are
on the front panel of this slide -out drawer. All components of these
circuits are completely accessible when the drawer is opened.

Call our NEW toll free number 1-800-345-8277

ELECTRONICS, INC.

701 CHESTNUT ST. BOX 738
TRAINER, PA. 19013 TELEPHONE (215)497-5100

TWX 510-669-3188 CABLES:WILEC WILEC CHR
Circle (11) on Reply Card
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Instruments. Britain is now looking to further develop
this partnership with US interests with a view to the
promotion of Teletext services in the US.

Sony Broadcast receives special recognition
award from Videotape Production Association

Sony Broadcast recently received a special recogni-
tion award for engineering from the Videotape
Production Association. The award was presented to
Sony, Ampex and the Society of Motion Picture
Television Engineers (SMPTE) for the development of
the one -inch Type C videotape format at the
Association's second annual Monitor Awards Dinner.

Accepting the award for Sony Broadcast was
Arnold Taylor, vice president of Sony Video Products
Company and general manager of the Broadcast
Division. "The award signifies the increased usage of
videotape by independent production houses who once
worked exclusively in film," according to Taylor.
"Sony is both proud and grateful to receive this
award," he added.

According to Taylor, "The growth and impact of
one -inch tape would have been unthinkable without
the SMPTE standards. Those standards would have
been just another one of these good ideas without the
cooperation of SMPTE and our colleagues in this
exciting business."

Broadcasting industry among fastest
growing in the 80s

The US economy will provide more jobs for radio
and TV announcers than ever before, according to
recent projections compiled by the US Bureau of
Labor Statistics, and private career schools will train
thousands of new workers in the specialized skills
required by the broadcasting industry.

The BLS predicts total employment for radio and TV
announcers will continue to grow, increasing by about
220/0 by 1989. Some 850 jobs will open each year for
radio and TV announcers, the government says.

Private career schools will train many of the new
radio and TV announcers needed in the coming
decade, in as little as 13 to 48 weeks, according to the
National Association of Trade and Technical Schools.

According to the National Center for Education
Statistics, private career schools graduate their
students 250/0 faster than their public competitors on
the average.

Radio spectrum program
invites intern applicants

Commerce's National Telecommunications and Infor-
mation Administration (NTIA) is recruiting five
graduate engineers for training as interns in its Radio
Spectrum Management Intern Program. The program
is designed to produce a pool of federal government
experts in radio frequency management. The interns
selected will be virtually full-time students during
their eight to nine months of training.

In addition to intensive formal classroom training,
the program provides on-the-job experience and
rotating assignments between field activities and NTIA
headquarters in Washington. Each intern will obtain a
working knowledge of national and international radio
frequency planning, engineering, coordination and
assignment processes during work assignments with
several federal agencies.

Upon successful completion of the program the
interns will be recommended for a permanent radio
spectrum management assignment in the Washington,
DC area.



ADVERTISEMENT

The Power Paradox:
The AC power your computer needs in order to operate is also a
major cause of computer error, malfunction and damage.

The computers that control your
operations (and therefore your
profits) are designed to operate from
a clean, steady supply of ac power.

This ac power tri list be kept within
manufacturer -specified tolerances in
order for the computers to operate
properly and safely.

In fact, the U.S. Department of
Commerce states that "if a
computer's voltage exceeds 120% [of
the rated voltage] for a duration as
short as 1 to 10 milliseconds, the
computer will make errors."'
Unfortunately, interruptions and
disturbances of this nature are
commonplace occurrences within
most computer facilities.

A comprehensive study of power
line disturbances which affect
sensitive computerized equipment
was conducted by two IBM
researchers. They concluded that
such disturbances occur on an

average of 128 times each month.2
For users of computer -based
equipment, power disturbances can
and do create a variety of costly
problems.

Effects upon data
processing computers.

When these power disturbances
occur in your data processing center
they can cause entry errors, program
changes or loss, head crash, data loss,
the generation of false or garbled
data, the need to rerun programs,
and computer downtime.

Effects upon computerized
process control equipment.

Process control equipment is also
vulnerable to power disturbances.
Common problems created by these

References:
1. U.S. Department of Commerce. "The Effects of Electrical Power Variation Upon Computers: an Overview."
2. George W. Allen and Donald Segall. IBM Systems Development Div., 'Monitoring of Computer Installations for

Power Line Disturbances," presented to the IEEE Power Engineering Society.

Topaz peripherals solve the power paradox by conditioning normal ac power for
your computer and computer -based equipment.

disturbances include improper batch
termination and even program
changes. The program changes can
result in the repetition of process
errors and in downtime while
equipment is being reprogrammed.

Effects upon energy
management systems.

Most energy management systems
use small computers to make energy -
saving decisions, but their effective-
ness can be offset by these same
disturbances. Program changes and
errors may prevent useful operation
of these systems as energy savers.

Thus, the computers your company
depends on to reduce operating costs
actually may be increasing them.

Topaz power peripherals can
protect all of your computers.

Topaz can provide the power
peripherals specifically designed to
keep your company's data
processing, process control and
energy management computers from
making costly power -related errors.

And if you manufacture computers
or computerized equipment, Topaz
peripherals can make your product
more reliable as well as reduce the
requirements for needless service
calls.

Immediate delivery and guaran-
teed solutions to power problems
have made Topaz the leading
computer power peripheral company
in the world.

For more information about Topaz
and its products:

1. Tear out this ad and mail it to us
along with your business card; or

2. Circle the reader service card; or

3. Call us:

TOPAZ
ELECTRONICS DIV.

3855 Ruffin Road, San Diego, CA 92123
(714) 279-0831 - TWX (910) 335-1526

Circle (12) on Reply Card
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association news

National Association
of Broadcasters

1771 N Street, NW
Washington, DC 20036

In-depth studies on
radio's future

Saying that recent international
and domestic actions by the federal
government "make it clear that a
potentially disruptive restructuring
of the American system of broad-
casting...may be imminent," the
National Association of Broadcast-
ers' radio board of directors took
action to urge Congress to assure
that the FCC develops a master
spectrum allocation plan before
implementing any new proposals

Built for Professionals

f

ITC's 750 Series Reproducer
1/2 Track Stereo $1570.00

aro

lit*
.4 NI

Check with any leading automation
company for more information
or call ITC collect (309-828-1381).

111TEIMATIOIIAL TAPETROIIICS CORPORAT1011
2425 SOUTH MAIN STREET  BLOOMINGTON, ILLINOIS 61701

Marketed in Canada exclusively by McCurdy Radio Industries Ltd  Toronto

© 1975 by ITC
Circle (13) on Reply Card

and appoint a government/industry
advisory committee to chart the
course.

Emphasizing the importance of
such a master plan, the board also
authorized the immediate formation
of a special NAB task force that
would oversee the preparation of
in-depth studies dealing with techni-
cal and economic realities of addi-
tional radio stations and their
impact on service to the public.

FCC authorization
The NAB and seven other organi-

zations have asked the Supreme
Court to overturn an appeals court
decision requiring the FCC to auth-
orize a particular format change for
a radio station.

At issue is the US Court of
Appeals for the District of Colum-
bia's ruling that the commission,
under certain circumstances, must
conduct a hearing whenever a
unique program format is changed.
The FCC maintains it should not tell
broadcasters how to program and
the appellants agree. In its plead-
ing, NAB said the appeals court
decision requires the commission to
abandon a 40 -year tradition and
charged the court with establishing
communications policy and ignoring
"important statutory and constitu-
tional restraints on government in-
trusion into broadcast program-
ming."

Fritts, Tarleton elected officers
Edward 0. Fritts, president, Fritts

Broadcasting, Inc., Indianola, MS,
has been elected to a one-year term
as chairman of the NAB's Radio
Board of Directors.

Cullie M. Tarleton, vice president,
radio, Jefferson Pilot Broadcasting
Co., Charlotte, NC, was elected to a
one-year term as vice chairman.

Fritts, who has served as vice-
chairman for the past year, suc-
ceeded Arnold S. Lerner, chairman,
WLLH Inc., Lowell, MA, who did
not run for re-election.

As chairman and vice chairman,
Fritts and Tarleton also are mem-
bers of NAB's Executive Committee,
which advises Vincent T. Wasilew-
ski, president, on the implementa-
tion of NAB policies.

Chuck Mangione to entertain at
NAB Radio Programming

Conference
Chuck Mangione, the Grammy -

Award -winning flugelhorn player
and composer, will perform at the
August 26 dinner concert during the
National Association of Broadcast-
ers' Radio Programming Conference.

0
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EASY WRITER
VIDIFONV started it all. The first name in
character/graphics generation. And today,
VIDIFONT is the most flexible, easiest -to -use
system.

VIDIFONT gives variety and visual impact-
with features like an unsurpassed number of
custom fonts and special logos. Patented
character overlap. Flash, character colors,
black or outline. Varying edge sizes, levels
and edge positions, including drop shadow.
Background colors on full -row, partial -row or
page basis. Plus, color windows for graphic
highlighting, and much more.
And now, you have the total capability to
prepare, rehearse and deliver top quality
election coverage to your viewers. The
VI DIVOTP Election Reporting Package and
VIDITEXT3. on/off line composing, editing
and animation make VIDIFONT the
industry's choice for rapid, accurate accu-
mulation and display of data.

With options like VI DI VOTE and VI DITEXT, you
have a carefully designed microprocessor -
based system that is self-contained. There's
no need for computer time-sharing or a staff
programmer. Simple, easy keyboard func-
tions give you an all -new capability for
character/graphics generation. VIDIFONT
Try doing things the easy way with the Easy
Writer. Mcre than 400 systems in operation.
Add VIDIFONT and add impact. Contact
Thomson-CSF Broadcast, Inc., 37 Brown -
house Road, Stamford, CT 06902.
(203) 327-7700. TWX (710) 474-3346.

Thomson-CSF
 Broadcast, Inc.

Circle (14) on Reply Card
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National Radio
Broadcasters' Association

1705 De Sales Street, NW
Washington, DC 20036

EEO Inquiry
On May 30, NRBA filed with the

FCC a petition calling for a broad
inquiry to review its EEO policies
and to "adopt new EEO procedures
and policies more reasonably re-
lated to the circumstances of Amer-
ican society generally and the
broadcast industry in particular."

The NRBA petition stated that the
FCC's EEO policies have "evolved
into a quota system, which is based
on workforce statistics and individ-
ual licensees employment profiles."

NRBA suggested that the inquiry
be "undertaken in cooperation with
the Equal Employment Opportunity
Commission, the primary govern-
mental agency charged with enforc-
ing the EEO laws.

Abe Voron, executive vice presi-
dent, said that the petition was
prompted by "the growing uneasi-

ness among broadcasters and objec-
tive observers caused by the FCC's
rapidly proliferating EEO policies
and rules...rules that seem to be
rigid, inequitable and perhaps coun-
terproductive."

"It takes courage to question
policies in an area as sensitive as
EEO," Voron stated, "but as sympa-
thetic as we are to the goals of EEO,
we can no longer remain silent."

ARB negotiating committee
on hold

The embryonic All -Radio Negotiat-
ing Committee has retained a New
York law firm specializing in anti-
trust matters to provide advice and
counsel to the committee that may
be formed to negotiate Arbitron's
new radio contract.

NRBA will issue updates on the
status of the negotiating committee
pending further developments.

Full-time authorization
for daytimers

NRBA last field a Petition for
Rulemaking urging the FCC to
amend Section 73.37(e) of its rules
to permit daytime -only licensees to
operate on a full-time basis, provid-
ing it would not create objectionable
interference or prohibited overlap

with other stations.
NRBA's petition called many of

the restrictions, such as the
"two -station to a community" rule,
"unjustifiable" and "discrimina-
tory." This discriminatory effect will
become even more pronounced
should the FM channel allocation
proposals, which would create hun-
dreds of new FM stations, be
adopted.

Eliminating the artificial barriers
to full-time service "would permit
freer interplay of marketplace
forces to the ultimate benefit of the
public interest," NRBA stated.

All -radio industry
negotiating committee

Reacting to certain provisions
Arbitron has proposed to include in
their new radio contracts, the
Arbitron advisory council is advo-
cating the establishment of an
All -Radio Industry Negotiating Com-
mittee to negotiate a new contract
with Arbitron. It is expected that
the committee will be patterned
after committees formed to establish
ASCAP/BMI licensing fees.

One of the new contract provi-
sions calls for fees to be based on a
station's highest open minute rather
than market size. 0

GIMRAPROMPTER
Cinema Products' unique film/video
camera prompting system: low-cost,
compact, light -weight, easy to set up
and simple to operate!

 Bright, easy -to -read script. Ultra -silent operation.
The Camraprompter* utilizes a clear acrylic optical flat (set at a 45°

angle in front of the camera lens) which acts as a mirror reflecting the
back -lit script "scrolls:' The system functions with virtually no light loss

to the lens.
 A small remote control unit provides contin-

uously variable speed control (forward or
reverse). Permits convenient self -pacing
by "on camera" subject. Script can also
be easily read and controlled from the
side of the Camraprompter unit.
 Entire system is powered by standard

12V battery pack or belt.

For further information, please contact:

04 products
CT> FA C 31,

2037 Granville Avenue, Los Angeles. California 90025
Telephone (213) 478-0711  (213) 477-1971  Telex 69-1339

'Patents pending
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The Audioledmica
philosophy:

EQ should be used to
improve the sound...
not to fix the mike!

Introducing affordable smooth sound.
The remarkable AT801 and AT811 Electret
Condensers. With curves so smooth you
would have to pay a bundle to match them
anywhere else.

Response like this has a number of
benefits. First, your EQ is used only to touch
up the sound, not to correct built-in errors
of the microphone. Which leaves more
leeway to control the overall sound.

And without unwanted peaks you have
more usable headroom. That's vital when
you're working near the dynamic limit of a
preamp or line amp. Sound stays clean and
sharp. Compressors or limiters sound less
forced, because they are controlling peaks
in the sound, not peaks in the mike!

But perhaps the biggest advantage is
the versatility of these A -T condensers.
Because they have just the right amount of
presence for today's recordings, they're not
limited to just one kind of instrument...just
one type of voice. Put them anywhere in the
mix: brass, reeds, percussion, chorus, or
strings. Then listen. What you hear in the
studio you'll hear at the console. Which is a
great place to start in miking any session.

At their highly affordable prices, these
are two of the best bargains you'll find
these days. Reliable, clean -sounding, and
the most predictable microphones you can
use. Make them a mainstay in your studio
today. Write for spec sheets and dealer list.

Model AT801 Omnidirectional
Electret Condenser

Model AT811 Unidirectional
Electret Condenser

Great sound, right from the start!

aucho-technica
INNOVATION  PRECISION  INTEGRITY

AUDIO-TECHNICA U.S., INC., Dept 80BE
1221 Commerce Drive, Stow, Ohio 44224

In Canada: Audio Specialists, Inc., Montreal, P.Q.
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EXCLUSIVE DUAL -CUE EDITING
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BUILT-IN COLOR STABILIZER

PLUG-IN AC POWER PACK

AMPEX ON PORTABLES

The VPR-20 Edge.
Total Performance
in the Field.
Post -production in the field becomes an
option when you take the VPR-20 on assign-
ment. Its capabilities are so complete that
you can return with a finished production.

Advanced Editing Technology.
From Ampex, Of Course.
The intelligent design that went into our
VPR-2B videotape recorder was also applied
to our smart, rugged 1" portable.

For example, our exclusive dual -cue
editing gives you studio -type control. Four
edit -related functions give you the edge:
From "let's see it" reviews, and precise
returns to the next edit point, to total control
when replacing undesired material, and
even mid -segment edits to new material. All
in one, easy to use portable.

The VPR-20 remembers through its
exclusive tape timer and servo system, so
your "cue -ups" are accurate and fast,
and your edits are clean and color -frame
accurate.

The VPR-20's performance continues
with a video confidence feature that plays
the picture back from the tape into the
camera viewfinder during recording. You
can use any color television receiver for
playback. And thanks to our exclusive built-
in color stabilizer, you can leave the time
base corrector behind and still show full
color in the field.

A Portable Should Be Portable.
The VPR-20 is. Even with non -battery use
you'll be free of the burden of cumbersome
additional equipment.

Unlike other portable recorders, the
VPR-20 has a simple -to -use, plug-in AC
power pack. It replaces the battery in our
portable and allows you to forget the bulky
external power supplies necessary with
other portables.

The VPR-20 from Ampex. Total perfor-
mance in a 1" portable videotape recorder.

Call your Ampex representative today.
Tell him you're ready for the VPR-20 edge.

Get the Ampex Edge.

A. M PEX
Ampex Corporation, Audio -Video Systems Division
401 Broadway, Redwood City, CA 94063
415/367-2011
Circle (16) on Reply Card



Planning a receive -only satellite earth station
By Elmer Smalling Ill, president, Jenel Corp., Dallas, TX

Many earth station owners, po-
tential owners or users know very
little about the technology of com-
munications satellites that provide
their programming. A broad de-
scription is given here of these
satellites and their workings.

There are two basic types of
satellites that differ by the way they
maintain orbital stability: spin sta-
bilized and three -axis stabilized.
Once a satellite is parked in orbit, it
must remain in a stable position so
that its antenna and solar cell
arrays are pointed in the proper
direction.

Many factors perturb satellite
orbital stability (to varying degrees),

California Microwave: Small aperature
terminals for satellite communica-
tions.

including: (1) gravitational pull of
the earth or moon, (2) solar wind or
the bombardment of photons from
the sun, (3) perturbations of the
earth's magnetic and gravitational
field, and (4) reaction to on -board
mechanical motion. Of the two
methods for orbital stabilization,
spinning, the satellite about its
longitudinal axis is the oldest and
most frequently used.

Like a gyroscope, the spinning
mass of a satellite resists the
positional counter -vectors brought
about by the aforementioned forces.
Small thrusters, working in concert
with the spinning vehicle, maintain
a given attitude and inclination.

- - -
Andrew: The 12m Intelsat B earth
station antenna modular system.

A spin -stabilized satellite should
have a minimum of appurtenance.
The solar cells as well as the
beacon and telemetry antennas are
mounted around the periphery of
the satellite so that, as the satellite
rotates, the cells or antennas are
always spinning by the earth or the
sun respectively by virtue of the
rotation of the vehicle. They rotate
rapidly enough to provide ample
coverage of their receiving arcs.

The high gain directional com-
munications antenna cannot be spun
for it must always point toward the
earth with a great degree of
accuracy. To accomplish this, the
antenna is rotated at the same

COMSAT: Multi -Beam Torus Antenna
designed to communicate with as
many as seven satellites simultane-
ously.
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A comprehensive, up -dated wall chart on world communication satellites is expected to be available later this year from
Kintech. If you would like to receive purchasing information when this chart becomes available, circle (324) on the reader
card.
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TM 500 nowgives you
the quickest distortion
measurements ever.
Introducing the
AA 501 Distortion
Analyzer and SG 505
Oscillator. Fast,
automated and
accurate.

This new pair cif TM 500 Plug -ins
makes cistortion measurement
truly automatic To save you both
rime anc money. For production
resting, The AA 501's automatic
speed provides substantial labor
reduction with no loss in accu-
racy. Together, the AA 501 and
SG 505 nave the lowest har-
monic distortion plus noise
;'THD+N) rating in the entire
,ndustry 0.0025%.

The SG 505 Oscillator out -
outs a sine wave with the lowest
residual distortion on today's
market ( 0008%). The AA 501
Distortion Analyzer uses digital
processing to lock in on test
signals, set levels and adjust the
notch filter for nulling. All mea-
surements, inc uding dB levels
are precalculaled and then di
nlayed an

C.lnynnht '6)1940 Tp-trnnl Inn All rtnht, rocorvpn 444

The AA 501 and SG 505 are
both TM 500 Plug -ins that can be
installed ,n any of fie main-
frames, including rackmount,
bench and portable. They can
also be separated and still used
as a team, even though miles
apart. Or configured w'th over 40
other TM 500 Plug -ins currently
available.

To find out more about the
AA 501 Distortion Analyzer and
SG 505 Oscillator, con act your
local Tektronix Field Office or
write Tektronix, Inc.

TM 500
Designed for

Configurability

Circle (17) on Reply Card

lektrconix"
COMMITTED TO EXCELLENCE

U.S.A.
Tekt'onix, Inc
PO Box 1700
Bea/anon, OR 97075
500,547-1512
Oregon 8001644-9351

Asia, Australia, Canada,
Central &
South America, Japan
Tekl-c:311:, Inc
Amer ca's 'Pac fic
PO. B1Dx 1700

n OR 97075



RR

Comstar III
89.r w

Anik I
101 104° W

Wester I
c:.- , 99°W

Comstar II
95° W

Westar III
91°W

Advanced
Wester

L4:1
Anik II Anik III
109'W 114°W

Satcom II
1I9°W

Westar II
123.5°W

Idealized view of Communications Satellites from Central U.S.A.

Comstar I
128° W

Satcom I
135°W

IT SERVES THEM RIGHT!

CREATIVE PRODUCERS DESERVE A VERSATILE SWITCHER

WIPE BEHIND A CHROMA KEY
WIPE OVER A CHROMA KEY

INDEPENDENTLY POSITIONABLE INSERTS
TWO MIX EFFECTS SYSTEMS

DOWNSTREAM KEYER
MASTER FADE TO BLACK

440 ciC041
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The 6124 production switcher affords a great degree of
flexibility. Its two fully independent cascadable mix -
effects systems each with a keyer, enable a large numb-
er of complex functions to be performed; from simple
cuts to the most complicated multiple re-entries.

AUTO DRIVE"' with its S-100 bus computer is a plug
compatible option, which may be added at any
time, to upgrade the 6124 to a programmable
switcher with 255 events. Each event may be
set from one frame to 99 minutes. AUTO
DRIVE'" controls all switcher functions
simultaneously.

Model 6124 Price $13,500

CROSSPOINT LATCH CORP.

316 Broad St., Summit, N.J. 07901
Tel. (201)273-1090

Circle (18) on Reply Card
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DYNAN% S' -'STEM 21

What's up?
Plenty! CRT distribution switcher status monitors
are not new, but DYNAI R's SCA-250B is in a class
by itself. It makes the System 21 tell all.

It's a master control ... using easy to understand
keys, call for any one of the System 21's 1000 out-
puts. Connect it to any of the 1000 inputs, different
video and audio if desired.

Not enough? Load 80 preset selections. Edit at
will and then make all switches on the same vertical
interval.

Status by the output? Pick a number and you'll
see that output plus the next 49. Choose numerics
or mnemonics. Roll through outputs 50 at a time.

Status by the input? Key in a source and the dis-
play lists all outputs on line . . . right now . . . in
numerics or mnemonics.

There's more! So ask about System 21's capa-
bilities. The SCA-250B is only a 51/4" example.

SYSTEM 21
CI le NJ Al R 5275 Market Street, San Diego, California U.S.A. 92114; Phone: (714) 263-7711; TWX: (910) 335-2040
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"IF YOU WANT TO COVER THE

USE A CAMERATHAT'S ONLY GOOD
,
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Shot with a Sony BVR300 camera at f2.5 with approximately two footcandles' light.



DARK SIDE OFA CITY, YOU CAN'T
WITH BRIGHT LIGHTS:' Henry Sheppard,

WCCO-TV, MINNEAPOLIS

"There are news -gathering and documentary situations
where the use of artificial light is just too intrusive or difficult
to achieve," says Henry Sheppard, Chief Engineer of WCCO-TV,
the CBS affiliate in Minneapolis.

"That's why our Sony portable BVP-300 cameras are
such a big plus. With them, we can shoot in low -light conditions
and get a lot of detail other cameras might not pick up. We
even get good pictures with as little as two footcandles of light:'

WCCO-TV owns seven Sony BVP-300's, which
the station's photographers use together with Sony BVU-50
recorders. The cameras are used to shoot public -affairs pro-
grams and segments of PM Magazine, as well as for ENG
and documentaries.

"We're very particular about picture quality," says
Sheppard. "And before we committed ourselves to Sony, we
evaluated just about every portable color camera available.

"Sony's colorimetry is excellent, its signal-to-noise
ratio is high, and it always turns out pictures that meet our
standards. Many of our engineers find its quality comparable
to studio cameras. And our photographers like the way
Sony handles. For example, in a helicopter, they can cradle
the camera on one shoulder to reduce vibrations
and get a very steady picture.

"And with the Sony system, each photographer can
operate independently, without a second person along to
monitor sound."

When asked about Sony durability, Sheppard replied:
"We don't coddle our cameras here. Each one gets handled by
about 15 or 20 different photographers. They come in in the
morning, grab their equipment, throw it into the back of
the car, and they're off. Sony takes that kind of treatment
remarkably well, and it's a good thing, because we can't afford
to have our cameras down."

Of course, Sony makes a full line of one -inch broadcast
equipment, including cameras, recorders, editors and the
BVT-2000 digital time base corrector.

For information, write Sony Broadcast, 9 W. 57th Street,
New York, N.Y. 10019. Or call us in New York at (212) 371-5800;
in Chicago at (312) 792-3600; or in
Los Angeles at (213) 537-4300.

SONY
BROADCAST

Sour is a registered trademark of the Som. Corp.

Circle (20) on Reply Card



Earth Station Antennas

The selection of an earth station antenna is just one step in achieving a satellite
hook-up for broadcasting. There are many factors to consider in this selection,
and the accompanying article delineates these details. The following chart is
representative of the available antennas and current manufacturers. (For
company literature, circle the boldfaced number, following each firm, on the
reader service card.)

Check
List

Company --,,,. Model

Trans-
mit/
Re-

ceive

Re-
ceive
Only

An-
tenna
Size

meters)

Frequency
(G z)

Uplink
Down -

link
Andrew Corp. (150)
Notes (1, 2)

ESA10-46B X ... 10 6 4

ESA10-46HP X ... 10 6 4

ESA10-46CP X ... 10 6 4

ESA12-46 X ... 12 6 4

ESA12-46HP X ... 12 6 4

ESA12-46CP X ... 12 6 4
Anixter-Mark (151) ES-40200SD ... X 5 ... 4
California
Microwave (151)
Note (3)

SAT4 .. X 1.2 ... 4
SAT6 ... X 1.8 ... 4

SAT10 ... X 3 ... 4
SAT15 ... X 4.6 ... 4
C6040 X .. 10, 11,

12
6 4

Compact Video (153) Compact 42 X ... 5 6 4

COMSAT (154)
Note (5)

Multibeam Torus X ... 5-10 6, 14 4, 12

Fairchild (155) SDX X ... 5,9 6 4

... ... X 2,2.5,3 ... 4
Gardiner
Communications (162)5.6 ... X 5.6 ... 4
Harris
Broadcast (156) 5242 ... X 6.1 6 4

5251 X ... 8.8 6 4
5260 X ... 11 6 4

Holzberg (157) NEC -790 ... X 1.2 12
Hughes (158) SVRT ... X 4.5,5,6 ... 4
Microdyne (159) PR23 ... X 7 4,12
Scientific
Atlanta (160) 8006 ... X 3.0 ... 4

8005 X ... 4.6 6 4
8008 X ... 5.0 6 4
8010 X .. 7.0 6 4
8002 X ... 10 6 4
8007 X ... 11 6 4

8101-5.5 X ... 5.5 14 12
8101-7.7 X ... 7.7 14 12

US Tower (161) USTC 3.3 ... X 3.3 ... 4
4 MLF ... X 4.0 ... 4

5 MDF ... X 5.0 ... 4
6 MDF ... X 6.1 ... 4

Note 1: HP configurations exceed US and CCIR pattern recommendations for greater frequency co-
ordination in frequency -congested areas.

Note 2: CP configurations are specifically designed for use with Intelsat satellites.Note 3: All systems designed to handle program 'audio material; In addition, SAT6, 10, and 15designed to handle data transmission; the C6040 handlesprogram, data and TV transmissions.
Note 4: Mobile uplink/downlink system uses Scientific Atlanta 5m parabolic antenna.
Note 5: COMSAT: The Multi -Beam Torus Antenna (MBTA) was developed to transmit/receive from asmany as seven satellites simultaneously.

speed as the satellite only in the
opposite direction causing it to
appear stationary. The drawbacks
of this system are the complex
mechanics of coupling a spinning
antenna with multiple feeds to a
fixed vehicle and its transponders
and the maintenance of a motor
system for a long period of time in
orbit.

The second method of orbital
stabilization is three axis stabiliza-
tion. After the satellite is parked in
orbit, control is maintained using an
internal gyroscopic inertial wheel
that serves, in a small way, like the
spinning satellite. Minor position
correction is accomplished using
three axis thruster jets located
outside the vehicle. On this type of
satellite the solar cells are deployed
mechanically on long telescoping or
folding arms and are kept pointed
toward the sun by small solar array
control motors and an on -board
computer.

The antenna system which is
firmly attached to, and an integral
part of, the satellite is kept point
toward the earth by the position of
the vehicle. It can be seen that, in
this type of vehicle design, the
rather large supply of propellant
needed determines the usable life of
the satellite, which is in most cases
seven years.

However limited, the two previous
schemes for stabilizing a satellite

Harris: Earth stations dominated the
parking lot at NAB -'80, and the Harris
8.8 meter dish was part of the scene.

Hughes: Antennas have dual -polarized
feeds for choice of focal point or
prime focus feeds.
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Lost Air Time Problem Solved
IMAGINE! Going from one back-up Transmitter or Antenna to another
without blowing a spot.

For the Broadcaster who would rather switch than fight.

Announcing "The Patchless Panel" the 2 second change, from stop to start.
The surprise, is it's less than ONE HALF THE COST of a MOTORIZED
SWITCH. Just as fast as some easier to maintain than most and probably
more reliable. (Since we don't use Finger Stock that will bend or break.)
The secret, we use our patented Connector with its Wristband Spring that
has years of proven reliability.
Most TV - FM and AM stations have used a three port 31/4
patch panel to perform this function. It's sometimes very
cumbersome and much slower (at the cost of air time.)
Others have over -corrected by buying unnecessary, EX-
PENSIVE MOTORIZED SWITCHES that are used in a
maintenance function or by a manned transmitter.

The features of our switch are:

1) Can be operated by 1 man with 1 hand from latch -
lock to latch lock in 2 seconds.

2) Has positive lock -in -place latch action.

3) Any maintenance to switch does not necessitate re-
moval of coax or mounting brackets. Can be done by
removal of front panel.

4) When switch wrist -band contact
(about every 10 years depending on switch use) the
total maintenance time to change these is 30 minutes
with time for a coffee break.

5) Most electric switches come equipped with E.I.A.
flanges, but adaptors must be purchased at additional
cost to adapt to your present system (at the cost of
approximately $75.00 each x 3.) Our switch flange
ports, all male out -puts, are available at no additional
cost, in Unflanged Straight Couplings, E.I.A., or Uni-
versal Marmon.

6) Weight - 25 lbs. or less depending on flanges ordered.
Size - less than 1 cubic ft.
Power handling capability - same as 31/8 unpres-
surized line.

Price $825.00 - FOB Goffstown, N. H.
For data sheet, circle reply card No. given below.

The three port 31/4 50 Patchless Panel photo above shows
the selector bar before being pressed into switch lock position.
Note: Fingers placed behind bar release lock lever and when
bar is pressed into position lock automatically closes. Bar visually
shows path selected. The Patchless Panel may be used overhead
or in a vertical position. (Patent Pending)

In making this unit available we are maintaining the same engineering standards built into our trans-
mission line. Just like our first 10 years, if we don't make it better, we don't make it at all. Remember
SWR Inc. is Systems with Reliability.

0
IOC

Systems with Reliability

P. 0. BOX 215
GOFFSTOWN, N. H. 03045
(603) 497-3000

Circle (21) on Reply Card
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are utilized on all existing vehicles.
The loss of mechanical coupling,
thruster engines, system power, or
propellant can doom a $25,000,000
communication satellite.

Both types of communications
space vehicles have many systems
in common. Some of the general
features are described below.

Antennas. The main antenna sys-
tem, which provides spot beams,
horizontal and verticle polarization
and gain is one of the major
elements of a communications satel-
lite. Engineers have had to incorpo-
rate all of these functions, along
with considerable gain and highly
controlled bandwidth, into the com-
munications antenna design. Satel-
lite -borne antennas are usually

(Continued on page 32)

Microdyne: Receive -only
fled at 6 and 12GHz.

SATELLITE TELEVISION
BACKGROUND

The first use of a man-made
orbiting satellite to relay television
pictures occurred in 1962, with an
early generation satellite called
Telestar. Compared to today's so-
phisticated satellites, this early
Telestar, like many others lifted
into orbit by rocket in the '60s, was
a low -orbit instrument. Because of
limited rocket power, it was not
possible to lift a weighty commun-
ications relay station (television
satellite, and its on -board control
systems into a high orbit.

This early satellite, therefore,
orbited close to the earth's surface,
often as close as 100 to 150 miles,
and circled the earth at high
speeds. To transmit or receive a
message from such a satellite relay
station, a ground -based earth sta-
tion was utilized with an antenna
that was capable of tracking the
satellite as it orbited overhead.
Since the satellite's elevation was
quite low, the earth station antenna
could view the satellite for only a
small portion of its orbit.

In 1963, these primitive satellites
gave way to a new concept,
pioneered by the Hughes Aircraft,
which was called Syncom. The
Syncom experiment placed a satel-
lite approximately 22,300 miles
above the earth's equator and
pointed the satellite's motion along
a line identical to the earth's
rotation on its axis. Telemetry was
used to carefully control the speed
of the satellite to match that of the
earth's rotation, and the satellite
achieved a geostationary orbit. For
communications, this means that
the satellite appears fixed in space,
and an earth receiving station
merely has to direct its antenna at
this location to receive the satellite
transmission.

Compliments of: Satellite Video Systems,
Northridge, CA

dish speci- Scientific Atanta: Earth station anten-
nas at NAB-'80/Las Vegas.

Glossary of Terms
C/I: Carrier to Interference

This measurement is the ratio in
(deciBels) of the level of the
received carrier above the total
interfering radio frequency source/s
such as: (1) satellites other than
one desired; (2) terrestrial micro-
wave; and (3) terrestrial radar. The
minimum ratio should be 13dB
(received carrier approximately 63
times that of received interfering
signals).

C/N: Carrier to Noise
This measurement is the ratio (in

deciBels) of the desired carrier
received to the noise detected at
the same frequency. The sources of
noise may be considered as: (1)
atmospheric absorption; (2) rain
attenuation; (3) pointing accuracy
of the satellite and earth station
antennas; (4) polarization; and (5)
satellite and earth station equip-
ment degradation.

Other elements that degrade the
signal are: (1) thermal noise (due
to motion of electrons and defined
by Boltzmann's constant at -228.6
dBW/K); (2) path loss (in geo-
stationary satellite work this oss
amounts to approximately -200dB);
and (3) noise bandwidth (where
noise increases as bandwidth in-
creases).

The greatest factor, by virtue of
weakening of the received signal
after 22,000 miles through space is
approximately -198dBW (about
10-18W).

T: System Temperature
Measured in degrees Kelvin (K),

the system temperature is derived
by adding: (1) antenna temperature,
consisting of line, sky, ground,
rain temperatures, to (2) Low Noise
Amplifier (LNA) temperature (K).

Typical values are 30K for antenna
temperature and 100K for LNA
temperature.

G/T Figure of Merit
(gain /temperature)

Assessment of the quality of
communications between earth sta-
tions and satellites is complex
because of the extremely long
path, complex noise calculations,
and various signal degradations.
An overall figure of merit can be
established which relates to the
performance of a receiving station
(satellite or earth) by considering
the following factors: (1) carrier -to -
noise ratio; (2) FM threshold char-
acteristic of the receiver; (3) free
space bars; (4) transmitting and
EIRP; (5) bandwidth; (6) thermal
noise; and (7) system losses. An
average G/T for a small TVRO
would be about 23 (dB/K).

EIRP: Effective Isotropically
Radiated Power

An isotropic antenna is a theo-
retical radiator which has a gain of
1 or OdB, for it radiates equally in
all directions. Antennas are passive
devices and have no way of
creating gain or other through di-
rectionality, e.g. a particular anten-
na might radiate power applied to it
in one direction only.

Actually, isotropic radiators are
almost impossible to construct
because of the following effects:
mechanical and electrical non-
linearities and near -field coupling.
Since gain measurements would
have little meaning with every
antenna (having a possible variance
of up to 3dB), the isotropic source
is used as a standard of compari-
son.

Effective isotropic radiated power
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OUR SATs BRING
YOU A NEW SPECTRUM
IN PROGRAMMING
The California Microwave Small Aperture Terminal (SAT) can make
you a superstation in your market. From world news to stereo disco and the MET,
the broadcast networks using satellite technology pioneered by California Microwave
will deliver a new spectrum of program diversity and quality right to your local
studio. And that means delivering audience, economically, anywhere in the country.
Our modular SAT assures you unmatched flexibility at a surprisingly low cost
with features such as these:

 Greater than 70 dB audio dynamic range
 Impeccable stereo delivery nationwide
 Cue, automation, hard copy, and wire service data channels
 Multiple channels per carrier (MCPC) for regional sports

The SAT that has set the standard for the broadcast networks and wire services is
available now.

ORNIA MICROWAVE, INC.
990 Airnaror Ave Sainnyvaie, Cerl.f 94086
1408 732 4000 T 1AIX 910 3399231
caw Jim s-- Ent 163



is then the transmitter power times
the antenna gain (above isotropic,
or dBl) less any transmission line
loss.

FM Threshold
The FM threshold can be consid-

ered the signal capture point of a
receiver. There are two thresholds
to consider:

1. Noise Threshold-the point
where, for every 1dB increase in
the carrier to noise ratio (C/N), the
signal to noise ratio increases by
1dB. This normally occurs above a
C/N of 10dB on most receivers.

2. Improvement Threshold-a
point close to the noise threshold
where the signal to noise ratio
takes a sharp jump, at least 30dB.

Beyond the Improvement Thres-
hold, the signal to noise ratio
improves 1dB for every increase of
the carrier to noise ratio of 1dB
until the receiver is saturated-that
is, the mapping of C/N and S/N is
no longer increasing on a one-to-
one basis.

C/T: Carrier to Thermal Noise
Power

Power measurement will increase
or decrease with bandwidth. The
C/T measurement enables calcula-
tion of absolute power regardless

of bandwidth. It is related to the
carrier to noise measurement by
the addition of the logarithmic
functions of bandwidth and Bolzt-
mann's constant to C/N.

TVRO: Television Receive Only
Earth Station

Receiving satellite television sig-
nals requires a sophisticated sys-
tem of microwave equipment called
a TVRO, that features:

1. Low Thermal Noise-accomp-
lished in some cases by thermo-
electric or cryogenic cooling.

2. High Gain-accomplished by
using Gallium Arsenide field -effect -
transistors, stripline circuits, and
parametric amplification.

LNA's are sold with varying gains
and noise temperature ratings, e.g.
40K at 55dB to 200K at 42dB, each
to fit a particular TVRO application.

ELEV: Antenna Elevation Angle
Depending upon the location of

the satellite in the geostationary
arc to be received, or transmitted
to, and the geographical location of
the antenna, the vertical look angle
or elevation will change. Because
the location of most of the com-
munications satellites above the
equator is between longitudes 90°
and 137°, most Eastern US and

Canadian stations look to the
Southwest, and most West stations
look toward the South. Since the
orbital location from 90° and 137°
appears as an arc above the
horizon, the vertical elevation (look
angle) will be slightly different for
each earth station, varying from
15° to 45°.

Because transmission through
more of the earths atmosphere,
stratosphere, and ionosphere
(static cover) encounters more
thermal noise, higher elevation
angles are preferred.

AZ: Antenna Azimuth
Depending upon the location of

the satellite in the geostationary
arc to be received, or transmitted
to and the geographical location of
the antenna, the horizontal bearing
or azimuth will change. Because of
the location of most of the com-
munications satellites above the
equator is between longitudes 90°
and 137°, most Eastern US and
Canadian stations look to the
Southwest and most West stations
look toward the South. Since the
orbital location from 90° and 137°
appears as an arc above the
horizon, the horizontal bearing
(Azimuth) will be slightly different
for each earth station.

THE PROFESSIONAL
Battery or Mains operation Expandable mainframe
Eight to thirty-two inputs Modular design
Built-in headphone monitor amp
*Three band EQ per input
*Three sends per input
Mono sum out
Penny and Giles CP faders
Fully balanced with Jensen
transformers

Incredible specifications
PPM and VU metering
A host of options including
RTS intercom, talkback,
IFB system, carrying cases,
down cue switching, etc.

The Phoenix BC -1 Serie

C1ngGnT 2810 south 24th st. phoenix, arizona 85034 (602)267-0653
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COMPANY: ADM: THE AUDIO COMPANY

PRODUCT: DAI6B/CH2'0B AUDIO
DISTRIBUTION SYSTEM

RATING: UNEQUALED!

It's unique. It's ADM quality throughout. It's high on our "best
seller" list because it solves the troublesome problem of
reliable audio distribution for broadcasters. Here are a few
outstanding features:
 Each DA16B is a one -input, six -output plug-in card.
 The input and each output is transformer coupled.
 Input levels up to +27 dBv.
 Output levels up to +27 dBm before clipping.
 Each of the six output amplifiers has an individual, front

accessed gain adjustment, as well as a test point.
 Each CH2OB will house up to six DA16B cards, and has a

complete set of redundant power supplies with automatic
changeover.

 The DA16B/CH2OB system is designed and built to meet
ADM's highest quality and performance standards, and
carries a five year unconditional warranty.

Contact us today for complete details about the many features
the DA16B/CH2OB system offers.

ADM The
Audio
Company

ADM TECHNOLOGY, INC., 16005 Sturgeon, Rcseville, Michigan 48066  Phone (313) 778-8400  TLX-23-1114



LL Before you invest in a
communication facility

consider having
a discussion
with Jenel.
If you are contemplating new

facilities, expansion, or modi-
, fication to your existing plant,

perhaps you have already dis-
covered the need for a consulting

service. Jenel Corporation has
many years of experience and
state-of-the-art expertise to provide
affordable consulting engineering

, services. Contact Jenel for a dis-
cussion of your needs, I feel all

/ confident that you'll be pleased.

EnEi eoti2otation
COrLitlff1129 and. EI291l2EE229

9550 Forest Lane, Suite 400 / Dallas, Texas / (214)343-1229
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ANTENNA IMPEDANCE
MEASUREMENTS WITH

INTERFERENCE IMMUNITY
The Model SD -31 Synthesizer/Detector

Is. . .

... designed for antenna impedance
measurements in presence of strong
interference High-level oscilla-
tor compatible with General Radio
916 Series, 1606 Series, and Delta
0113-1 Impedance Bridges  Spe-
cial coherent detector circuit rejects
interfering signals during measure-
ments Crystal controlled fre-
quency, variable in 500 Hz steps
from 100.0 kHz to 1999.5 kHz

Receiver for detector can be ex-
ternal or optional built-in RX-31
 Powered by rechargeable batteries
 Self-contained portable package 

iJ

Field proven

CI -

 110

Versatile - can use as an RF signal generator for troubleshooting antenna systems;
as a variable frequency oscillator for antenna site survey; or other applications re-
quiring a precise frequency source

CONTACT US FOR DETAILS.

932 PHILADELPHIA AVE.

IITOMAC INSTRUMENTS 589-2662
SILVER SPRING, MD. 20910
(301)

modified parabolas or small apera-
ture horns. In addition to the main
communications antenna, there are
omni-directional antennas for telem-
etry, initial post -launch location and
beacons. These are small, low gain,
broadband devices-the type which
have been used for years in the
aerospace industry.

Transponders. A transponder is
normally a device that receives a
signal on one frequency and re-
transmits it on another. Satellite
transponders normally consist of
sophisticated and redundant low
noise input systems that feed redun-

The Future of
Satellite Communications
This issue has dwelled on exist-

ing communications philosophy
and technology, both of which are
evolving rapidly. In the near future,
satellite systems, as now known,
will be replaced by far more
sophisticated systems.

The present system of small,
transponder -limited satellites that
ring the earth is certainly not in
keeping with the state of the tech-
nology. A severe curtailment of the
space program some years ago,
and the small amount of funds and
research allocated to space travel,
have severely limited the imple-
mentation of satellite communica-
tions technology.

One large space "antenna farm"
that would be put in place, con-
structed and serviced by a shuttle -
type vehicle would satisfy most
communications needs.

Spot beams, multiple transpond-
ers (1000+), and variable power
transmitters (which would be ser-
viced in -place) could cover the
western hemisphere, providing a
host of communication possibili-
ties. Some concepts which could
be realized are:

1. Direct -to -home broadcasting.
2. Small (aperature) antenna

usage (1 to 3 foot diameter).
3. Personal communications (to

wristwatch type transceivers).
4. Manned space communica-

tions center.
In addition to improving the

space transponder systems,
schemes for bandwidth reduction
for video broadcasting must be
developed. Systems that employ
fast transforms and statistical sig-
nal reconstruction are already in
the works. With the advent of large
scale micro -storage and very quick
miniature computers, extremely
wide bandwidth will no longer be
required for high quality color video
signals.

Circle (26) on Reply Card
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"Tr

THE SOUND OF SILENCE
"The quietest STL available today!" That's what many
months of field tests have proven about TFT's new 7700
Series STL. In off -the -air 20 Hz to 100 kHz wideband
noise measurement tests, TFT's noise floor was 15 to 18
dB lower than the best that competition had to offer.
Similar dramatic comparisons of left and right channel
noise measurement at 20 Hz to 15 kHz continue to support
TFT's "lowest noise in the field" claim. But that's just the
tip of the iceberg. Compare these additional features
against any competitive STL system:

QUALITY SOUND: Better than 70 dB S/N ratio and 50
dB stereo separation at 1 kHz (40 dB at 50 Hz and 15
kHz), crosstalk between main and subchannel is better than
50 dB, thanks to the IF modulation technique in the trans-
mitter and pulse counting demodulation circuitry in the
receiver.

SECURITY: Fully redundant receiver and transmitter, both
with automatic transfer and alarm.

FREQUENCY STABILITY: Fully frequency -synthesized
transmitter.

11177-3090 OAKMEAD VILLAGE DR., SANTA CLARA, CA. 95051 (408) 727-7272 TWX 910-338-0584
Circle (27) on Reply Card

POWER: Adjustable up to 12 -watts to compensate for de-
gradation and handle long and difficult terrain.

ECONOMY: Modular design for fast and easy field servic-
ing. Sealed solid state components.

All sound too good to be true? We'd like to show you our
recent field test reports and complete specifications, so you
can judge our STL for yourself. Call or write TFT.

SI, (11.84117TER MODEL i100

TIME AND FREQUENCY
TECHNOLOGY, INC.
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Inclination Feed Horn
Control
Thrusters

Solar Array

Gyroscopic Wheel

Longitude Control
Thrusters

Multi Fed
ci2:3;9 H/V Antenna

Solar Array

Apogee Motor

Idealized 3 -Axis Stabilized Satellite

Despun Antenna

Solar Cells

Omni, Telemetry
and Beacon Antennas

Vehicle Spirf

Idealaed Spin Stabilized Satellite

Types of Satellites

dant high-powered traveling wave
tube amplifiers. A signal is received
by the satellite in the 6GHz frequen-
cy band and re -transmitted in the
4GHz band. A transponder normally
has a bandwidth of 36MHz. Compli-
cated switching and distribution
takes place within the satellite as
part of the redundant amplifier and
horn feed system. This plumbers
nightmare is designed to be compact
and provide for very low loss.

Power Systems. After a satellite is
in orbit it must have a good deal of
power to operate all the on -board
systems. Large solar arrays that tap
the direct energy of the sun provide
a steady power source except for
the times that the light from the sun
is eclipsed by the earth. For these
periods (which may amount to an

Types of TVRO Antennas

Parabolic Reflecto:

Small Aperatu're Horn

Spherical Antenna

SATELLITE PROGRAMMING

SATCOM I

T'-Programming

1 - KTVU
2 - PTL Network
3 - WGN-TV
3 - WFMT (FM)
5 - The Movie Channel
6 - WTBS
6 - UP1 Newstime
7 - ESPN
8 - Christian Broadcasting Ntw.
9 - Madison Square Garden Sports
9 - Calliope
9 - Thursday Night Baseball
9 - Black Entertainment TV
9 - C -SPAN

10 - Showtime West
11 - Nickelodeon
12 - Showtime East
13 - Trinity Broadcasting
16 - Showtime Plus Spors
16 - Apalachian Comm. Service Ntw.
17 - WOR-TV
13 - Reuters News Service
18 - GalaVision
19 - RCA Message Traffic
20 - Total Communications Systems
21 - English Channel
21 - Satellite Programmirg "Network"
21 - Home Theater Ntw.
21 - Jesus is Savior And Lord
21 - Disco Network
21 - Seaburg World
22 - HBO West
22 - Modern Satellite Network
23 - HBO Take 2
24 - HBO East

COMSTAR 2

T-Programming

9 - ESPN
11 - Rainbow Communications
13 - Southern Satellite Systems
15 - Showtime
17 - HBO
18 - HBO
19 - Satellite Communications Ntw.
20 - Spanish International Network
22 - TCS
23 - United Satellite
24 - National Christian Network

'T - Transponder Number

Westar Customers

Westar I: Dow Jones; PBS;
Mutual Radio; Muzak:
Rasmussen Enterprises; Family
Network; Sun Belt Radio;
National Public Radio; Satellite
Business Systems (SBS);
Bonneville International;
Westinghouse Group W's Vidsat
(in fall); and Satellite
Communications Network.

Wester II: Robert Wold Co.;
American Satellite Corp; and
Western Union's message
services.

Wester III: Spanish
International Network (SIN);
ABC; Video Communications
Inc.; Cable News Network;
Intelsat/Mexico; Hughes
Television; CBS; AP Radio;
RKO; UPI; Time Inc; Southern
Satellite Systems; and BlairSat
(in fall).
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Take a close
look at what

Tape Transports
are going to be
like in the'80s

The all new Telex 3000 is here NOW!
No ndustry has witnessed more technological
improvements over the past few decades than

our own. So, if you're looking for a tape transport
for broadcast, studio or industry, it's important

to choose a product with all the lastest industry
innovations in one unit, the NEW Telex 3000.

details about these features.

 Interchangeable head blocks
 A.Q.R. (Auto Cue Release)

 Differential electro-mechanical braking
 Spill -proof logic
 Motion sensing

 Tape counter
 4 head capability

 Hyperbolic tape path
 Remote control capability

 Play only or record/play combinations
 Auto cue/rewind/cycle

 Dual speed
 Hysteresis drive motor

 Two torque spooling motors
 Quiet operation

 120/240 volt operation
 Urethane pressure roller

Quality products for the audio professional

TELEX
TELEX COMMUNICATIONS, INC

9600 Aldrici Ave So.. Minneapolis. MN 55420 U S A.
Europe 22. rue de la Legion-d'Honneur. 93200 St Denis. France
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hour and a quarter per day),
batteries are included in the satel-
lite, providing an uninterrupted
power source. These cells are
charged by sophisticated demand
battery chargers and can usually
provide power for up to three times
eclipse time (about 4 hours). Satel-
lite power is efficiently managed by
way of an on -board housekeeping
computer and telemetry from the
earth. Power systems must have a
great deal of redundancy as well as
fall -off protection built in.

Thrusters. In both types of space-
craft, spin stabilized and three axis
stabilized, small thruster rockets
mounted in strategic positions per-
mit positive control over momentum
and changing space conditions. An
on -board computer and telemetry
control firing of these rockets to
maintain proper attitude and incli-
nation. Controlled low thrusts of
less than a third of a second are
quite common.

The numerous thrust rockets
mounted about a satellite are criti-
cally -machined devices that cost
around $1000 each. Preheating of
the thruster orifices is available on
command for increasing the unilat-
eral vector of thrust from the
rocket. This preheating is one
application of the spacecraft on-

board power system.
Sensors. Monitoring and controll-

ing the many systems on -board a
satellite and in the vehicles near
space requires a number of sensors
that normally correct analogue
measurements to data for handling
by space and earth computers.
Some of the parameters sensed are:
earth position, sun position, magnet-
ic field, solar array position, solar
array power, battery power, battery
drain, battery charge and charge
rate, fuel on board, gyro wheel or
despin motor rpm, transmitter am-
plifier parameters, receiver param-
eters, temperature, micro meteor-
ites, thruster status, and telemetry
transmitter and receivers. Most of
these sensor (transducer) circuits
are redundant.

Thus, a satellite is a complex and
delicate instrument that must be
designed to withstand the harsh
environs of space as well as the
hazards of launch and transfer.
Satellites have become quite sophis-
ticated over the last 20 years, but
satellite design is still in its infancy.
As more engineers are trained in
space vehicle design and as circuit -
try improves, the next 20 years
should show vast improvements in
lifetime sophistication of communi-
cations satellites.

11,5),ii
,
Beaveronics, nc.

VIDEO SWITCHING
FOR REMOTE & SMALL SYSTEMS
PRODUCTION
FACILITIES 46844
$7,400.00

4144
gla .. Nellik'2AealiP..

12 -input, 4 -output
mix -effects amp with

downstream mixer, includes
downstream preset Bi program

ousses with cut bar, RGB chrome key

FOR MODERATE SIZE FACILITIES
MODEL B1-154 ':- --ie.'''.
$12,990.00 it.- .M .

..i'o

15 -input, 4 -bus
mix/eff /key amp with

downstream mix/key amp
Many optional features in-

cluding DSK 6. quad -split, etc.

All Switching Equipment Carries a Two Year Warranty
FAVAG MASTER CLOCK SYSTEMS

Available with accuracy better than 1 second/yr.

.., Write or phone Beaveronics, Inc.
for details. 8 Haven Avenue

Port Washington, New York 11050
Tel: (516) 883-4414

Prices and Specifications Subject to Change Without Notice.

How To
Specify An

Earth Station

There are many things to be
considered in planning a TV Re-
ceive -Only (TVRO) earth station,
especially because the system must
be capable of receiving high -quality
video and audio for rebroadcasting.
The following steps should be taken
by prospective earth station owners
to make the start-up task simpler.

Step 1: Selecting the satellite
Determine which communications

satellites (Satcom, Weststar, Corn -
star) are to be received and which
transponder(s) on the satellite(s) the
programming will be transmitted on.
This year, there will be increased
use of Wester and Comstar satel-
lites because of the loss of Satcom
III causing some schedule juggling.
It will be necessary to make certain
the site selected is capable of
viewing the whole satellite arc
from 85° to 140° West longitude.

Get Aligned
Stay Aligned
with STL precision
magnetic test tapes
These dependable tapes are used by
broadcasters, recording studios,
equipment manufacturers, governments
and educators throughout the world.
Offered in alignment, Sweep. Pink Noise,
Level Set, Azimuth and Flutter
and Speed. Available in reel to reel,
cartridges and cassettes.

Write or phone for fast delivery.
Write for free catalog.

NTISTANDARD TAPE LABORATORY, Inc.
26120 Eden Landing Road / zt5 / Hayward, CA 94545
(415) 786-3546
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With a microprocessor -based 3M routing
switcher, you can eliminate the problems
of hard wiring once and for all. And
specify just about any type of control
you want.

It all depends on how you'd like to set it up.
Our design engineers can then tailor the matrix
for you. From your smallest
requirement on up to any desired
size. And they'll help you select the
control that's best suited to your
needs, too.

The choice is yours. Touchpad,
thumbwheel, illuminated or L.E.D.
pushbutton, machine, X -Y, or alphanumeric
universal control. Even a terminal control that

V
to
O.

4.)

0

allows you "supervisory" control
throughout the system, or computer
control through our RS -232 port.

What's more, 3M routing switchers
are easily expandable. Start with a matrix that matches
your present requirements. Then as your studio grows,
your routing switcher does, too. With the simple
addition of extra frames and switch cards.

L.E.D./Illuminated
pushbutton

Machine
control

Space -guzzling, multi -conductor cables are
eliminated. And so are unnecessary output

panels. Because with our system, out-
puts can be reallocated as required.

The heart of the system, the Model 6500
microprocessor, as well as controlling the

routing matrix, can be integrated with a machine
control system to offer absolute

production control of film chains,
VTR's and other production machines.

3. Or it can be used as a stand-alone
machine control system which offers
the same coaxial wiring and expanc-

ability of the routing switcher panel.
F nal ly, a routing switcher whose growth

doesn't depend on the size of your building.

X -Y

control

Model 6500
Microprocessor

Controller

Thumbwheel Universal
alphanumeric

For more information about 3M
routing switchers, or a custom

design consultation for your studio,
call col ect, (612) 736-1032.0r write on

your letterhead to: Vice° Products/3M, Bldg. 223-5E/
3M Center, St. Paul, MN 55144.

THE ROUTING SWITCHERS THAT GROW
AS YOUR NEEDS GROW.
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For the past four years, most
liroadcast and cable programming
has been via Satcom I. It was
thought that with the launch of
Satcom III most of the broadcasting
and cable programming would be
relayed on this satellite, making
antenna orientation simple for the
earth station owner. However, with
the loss of Satcom III and the need
for many additional transponders,
the load has been taken by other
carriers: Americom, Westar and
Comstar. Because permission can be
obtained to re -broadcast program-
ming from the originators, it is
advisable to negotiate agreements
with programmers before purchas-
ing TVRO hardware.

Step 2: The feasibility study
Conduct a feasibility study for

each earth station (receive site)
proposed. This study should include:

(A) Latitude/longitude and eleva-
tion identification.

(B) Determination of any terrestri-
al interference, such as microwave
or radar.

There are a number of services
available that, using a computer
data base, can determine potential
interfering sources by azimuth and
signal strength. The FCC requires

this type of interference identifica-
tion in the license application. Prior
to contacting a search bureau,
obtain a geographic survey map and
determine zone latitude and longi-
tude and indications of mean sea
level. An X marking the site location
will help the service bureau re-
tained for the feasibility studies.

(C) Determine the physical feasi-
bility of mounting the antenna and
associated hardware at the receive
site.

The location must have a clear
sight to the southwest sky for
locations in the Eastern or Central
United States or to the south for
locations in the western states.
There should be no obstacles more
than 50 feet high within about 100
yards of the site. Constraints at an
existing broadcast or cable facility
that do not meet these qualifica-
tions may require a good deal of
engineering.

There are three general types of
antennas from which to choose: a
spherical antenna, a simple para-
bolic reflector, or a small aperature
horn. The spherical antenna allows
the use of multiple feeds, thereby
reducing the number of large,
single -use reflectors, if multiple
satellites are to be received at the

sight. The spherical or torus anten-
na has just become commercially
available. As many as four satellites
may now be receiving simultaneous-
ly, or in quick succession by moving
the feed horn. The spherical anten-
na system takes up more ground
space than one small parabolic
antenna, but less than two or more.
However, a multiple feed spherical
antenna costs more than standard
off -the -shelf parabolics.

Be certain that the gain of the
antenna and the side lobe charac-
teristics meet FCC requirements for
license filing. The spherical anten-
na, being a relatively new device,
has had less commercial experimen-
tation than the horn or the parabol-
ic reflector antennas.

In addition to antenna selection,
determine the boresight angle (in-
cluding the FCC pre -requisite side -
lobes) making certain that it clears
any cbstacles near the antenna site.
In certain cases, receive -only earth
station owners have actually
mounted their antennas in a hole in
the ground or in a screened off area
to shield it from terrestrial interfer-
ence and to provide a site aesthetic-
ally pleasing to neighbors. Com-
plaints from neighbors about a large
antenna affecting the environment

sL . -/304C
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soft SMPTE for the 980s
BTX software based Series 50 offers ever,' SMVIL time code

function inclUding: generate, read, digital display, in -video display, am
sync, user bits and optional vertical interval format.

These functions are available individually _yr in any combination.
Series 50 delivers the superb performance, quality and reliability you
have come to expect from BTX.

The BTX Corporation 12 Huron Drive, Natick, Massachusetts 01760, (617) 891-1239
6255 Sunset Boulevard, Hollywood, California 90028, (213) 462-1506JIAR
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The end of the endless loop.
Eumig's new FL -1000

makes cassettes the broadcast medium.
The Eumig FL -1000, an extraordinary new cassette tape
deck, has started a revolution in the world of broadcast-
ing. We believe-and radio engineers agree-that it will
soon make the cassette the standard tape format in the
broadcast industry.

The FL -I000 is the world's first computer-inter-
faceable cassette recorder. Up to sixteen FL -1000
decks can be controlled by any 8 -bit computer. Some
of the decks can be used for commercials; others for
news and weather; still others for music and station ID's.
And the location of every item on every cassette can
be stored at the beginning of each tape and then in
the computer, so ony sequence can then be played back
-automatically, with no human intervention, all day
and all night long.

Watching a bank of FL -1000's working together

is an awesome experience. One deck is rewinding while
another is playing, and still another is moving in fast -forward
to locate the next selection. Meanwhile, other decks are
copying from a network feed and recording an air check.

The technology of the FL -1000 is so advanced that half a
dozen units can do the work of more than 100 individual
cartridge D layers-plus several reel-to-reel recorders.
And they do it better, at far less cost, with sound quality
comparable to that of the finest open -reel equipment.
And the Eumig FL -1000's have none of the mechanical
problems that plague endless -loop broadcast cartridges.

To see the end of the endless loop, call Eumig about the
new FL -I000. Once you see and hear this amazing new
recorder in action you'll agree that this is the long-awaited
deck that will make cassettes the standard medium in

the broadcast industry.
Circle (33) on Reply Cardeumig
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can quell the filing and license.
Another factor to consider is

weather.
In cold regions, ice or heavy snow

build-up can reduce frequency/gain
characteristics of the antenna. Con-
sider a radome de-icer or take steps
to keep ice and snow from covering
the antenna.

(D) Once the site has been chos-
en, establish the satellite footprint
and calculate the gain needed for
that site. Satellite footprints, from
the standpoint of effective isotropic
radiated power, differ around the
conus (contiguous United States).
An antenna gain or station G/T

which is sufficient in Wisconsin may
not be adequate in Florida.

Step 3: Processing the paperwork
Preparing clearance, exhibits, fil-

ings and FCC license data can be
time-consuming. The FCC requires
data to be prepared both technic-
ally and financially, but will gladly
furnish the license forms and docu-
ments.

The FCC application forms must
indicate the geographic coordinates
of the earth station including the
city, county and state. Proof of
ownership, or option to buy or lease
the land on which the earth station

AMEMIIMEN . 11111
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Satellites are tomorrow's answer for
business. And the broadcasting industry
is no exception. But before you take the
step, make sure you're on solid ground
Call Comsearch.

. ".
As pioneers in the satellite industry, we'll >"
make your transition smooth and problem
free. Our services include frequency .coordination, interference analysis and
earth -station siting. In simple terms, we
act as administrative engineers to
organize and implement your anticipated
satellite earth -station site. We do this
carefully and thoroughly to insure your
system's success. So before you take a
step into the future, make sure you're on
solid ground - Call Comsearch today.
For satellite earth station services call or
write Harry L. Stemple, President at our
new earth base.

7633 Leesburg Pike / Falls Church, Virginia 22043
'Ir.; (703) 356-9470 0 , -- .

r
VII)

is to be constructed, should also be
included. An overall technical de-
scription of the facility will be
required, beginning with the major
components, such as the antenna,
low -noise amplifiers (LNAs), anten-
na feeds, transmission lines, trans-
ceivers, etc. The manufacturer's
type will be necessary on all the
major equipment.

Drawings of the facility plans, the
antenna construction and location,
and the electrical/electronic func-
tional diagrams of the TVRO must
also be included. The intended use
of the earth station, the number of
transponders to be received, and
the plans for programming should
also be provided.

The TVRO applicant must also
specify the amount of time required
to build the earth station, a date for
completion and the estimated total
cost of the station, including the
land, buildings, transmitting and
receiving equipment, antennas, eng-
ineering, installation, etc. If this
TVRO is part of a downlink or
uplink for a particular service, this
should be specified.

Finally, a comprehensive descrip-
tion of the antenna facility must be
provided on the TVRO application.
The FCC requires:
 A description of the antenna:
manufacturer, model, diameter and
the type of feed.
 Description of the mounting of the
antenna, including the range of
elevation and azimuth over which
the antenna will be moved.
 Gain patterns (these will be
provided by the manufacturer of the
antenna) and, particularly, a state-
ment concerning antenna perfor-
mance according to the standards
specified by the rules and regula-
tions, Part 25.
 The frequency range over which
the antenna will operate, this is
usually the entire TVRO segment
microwave band from 3.7 to 4.1
GHz.
 The main beam width of the
antenna and a full description of the
3dB down bandwidth.
 The polarization capable of the
antenna (both horizontal and verti-
cal).
 The noise temperature at the
receiving system at the operational
elevation angle.
 The elevation of the antenna base
above mean sea level (the height of
the antenna center -line above the
antenna base and, also, the maxi-
mum antenna height above the
antenna base).

Step 4: Designing the earth station
facility

There are many facility design
Circle (34) on Reply Card
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factors to be considered because
earth stations can range from
simple single frequency/polarity
units to rather complex multi-anten-
na/multi-amplifier or receiver sys-
tems. To receive more than one
transponder or source of program-
ming, an agile receiver or separate/
single frequency receiver is needed
(although an agile receiver is far
more economical). A single antenna
with multiple feed horns (and again
at far more expense) or multiple
dishes are required if more than
one satellite is to be accessed. For
those who wish to select various
satellites with one parabolic anten-
na, motor control or azimuth and
altitude angle of the antenna are
provided. However, these are quite
costly and require a degree of
maintenance.

Alarm systems and backup sys-
tems are also important for a TVRO
providing programming for a broad-
cast entity or cable system. There
are numerous combinations that
include multiple low noise amplifi-
ers, multiple or redundant receivers
and alarm systems that detect the
loss of video and automatically
switch amplifiers or receivers.

Many equipment vendors provide
total earth station design, but TVRO
owners often find that it is most
economical to have their facility
custom designed and to use the best
of each possible vendor in such a
figuration.

Step 5: Selecting vendors
A number of manufacturers serve

the TVRO field, and the list of such
vendors has grown over the last five
years.

Important considerations in study-
ing hardware from manufacturers
are: price; availability; delivery;
warranties, and the vendor's exper-
tise in installation and construction;
the interfacability with other equip-
ment in the plant or existing earth
station.

A bid document specifying the
exact nature and type of the earth
station and the functional compo-
nent parts should be developed even
if the equipment is not sent for bids.
Such a document provides a better
accounting of the hardware and
cost than using shotgun purchasing
that can be costly.

Step 6. Construction and assembly
After all the hardware has been

purchased, the earth station can be
assembled. Most skilled technicians
and engineers are capable of install-
ing a complete earth station from
the mechanical work on the antenna
mounting and boresighting to the rf,
video and audio systems. Often

manufacturers provide mounting
templates and instructions for di-
recting the TVRO antenna once it is
in place.

Summary
There are a number of things that

must be taken in consideration
when thinking about designing a
TVRO facility. Because more pro-
gramming will become available, on
more and more satellites, the capa-
bility of looking at almost any of the
satellites at an arc from about 80°
to 140° will soon become a prereq-
uisite.

Multiple agile receivers will be

necessary if it is desired to switch
transponders in a second or so, or if
the satellite programming is a large
part of the operating schedules.
Receivers, LNAS and dishes are
becoming less expensive as more
are built and manufacturing tech-
niques are refined. Also, as an
increasing number of amateur satel-
lite receiver hobbyists develop new
ways of reception and unique ap-
plications of hardware, it seems
that in the near future an earth
station will become as much of a
part of any broadcasting or cable
facility as a TV camera or video
recorder. El

Now, balancing your monitors
is no longer any problem!

The 898B Balance Checker will
match them within 1% of each other!
If your control room monitors never seem to match each other, and you
don't really know which one is giving the most accurate picture, we have
the answer to your problem.

Our new Shibasoku 898B White Balance Checker will measure the color
temperature of each monitor and permit adjustments to within 1% per
unit of scale, far finer than the human eye could begin to detect.

Portability? The 898B weighs only 101/2 lb. (4.7 kg) and will sit con-
veniently on any level surface within easy reach of the operator.

Even though you can probably get by with just one 898B, once you find
out the price you'll want to order half a dozen!

ASACA / SHIBASOKU CORP.
1277 Rand Road, Des Plaines, Illinois 60016.(312)298-4380.

Telex: 72-6351.
155-B San Lazaro Ave.,Sunnyvale,CA.94086.(408)735-7350.

erk.4 *dr.;

SHIBASOKU 8988
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Video:

It's time
fora new approach.

Introducing
JVC's TapeHandlers



JVC has taken a new look at
3/4" Video Cassette Recording,
with an eye for what you've
been looking for.

Stability. Reliability.
Gentle tape handling.
Economy.

Take a look inside one of JVC's
new TapeHandlers. You'll be
amazed at what you don't see.

No pulleys.
No belts.
No idlers.

Instead, Direct Drive reel
servos that keep tape tension
constant for smooth and stable
tape transport, reliable tape
shuttling.

A simplified tape threading
mechanism for gentle tape
handling.

Four brushless motors that
directly drive the capstan and
drum servos to give stability
and reliability, reduce lumin-
ance jitter to less than ± 5
microseconds.

A die-cast aluminum chassis
to give strength, promote easy
interchangeability, keep weight
down.

NOT JUST NEW
MECHANICAL DESIGN.
NEW ELECTRONICS.
JVC's TapeHandlers not only
have a new way to handle your
tape, they have new elec-
tronics, too.

FM -FM direct dubbing capa-
bility for multi -generation dupli-
cation.

Microprocessor -based con-
trol logic for reliability and ease
of operation.

Extremely stable horizontal
phase lock.

Fully electronic tape count-
ing and timing, with a brilliant
fluorescent display.

UTMOST VERSATILITY.
SIX UNITS.
BROAD INTERFACING
CAPABILITY
JVC's heavy-duty Tape -
Handlers have been designed
to have wider use than just pro-
fessional video productions.

With their ruggedness, the
six separate units can be used
in varying combinations by
anyone involved in video. And
they interface without modifi-
cation with most other micro-
processor -based editing units
on the market.

These units are just a start.
Other fully compatible prod-
ucts, complementary in func-
tion, are soon to follow from
JVC. The advances incor-
porated in the TapeHandlers
are too important not to be
extended to all who want and
need to use video, at any level.

CR-8200U TapeHandler:
THE NEW -GENERATION
RECORDER/EDITOR.
The leader of JVC's Tape -
Handler Series is the all-pur-
pose CR-8200U Recorder/Edi-
tor. A built-in rotary erase head
and blanking switcher make it

easy to perform automatic
assemble (back space) editing
and split insert editing-a must
for professional quality video
productions. The new FM -FM
dubbing system transfers the
chrome and luminance signals
in FM form, to cut deterioration
significantly. Capstan servo, of
course, for top editing perfor-
mance. Random access capa-
bility. Direct mode change with-
out going through "Stop," to
allow full remote control. Sub -
carrier and external sync capa-
bility for use with Time Base
Correctors. And, naturally, the
new TapeHandler Direct Drive
reel servo system to keep tape
tension constant in all modes.

The CR-8200U TapeHandler
is the ideal core unit around
which to build a fully automatic
electronic editing system

CR-6600U TapeHandler:
THE FULL -FUNCTION
RECORDER WITH
ASSEMBLE -EDITING
CAPABILITY.
The CR-6600U is the video-
tape recorder designed for the
busy studio. Its rugged con-
struction and gentle tape han-
dling give you the kind of reli-
ability you need when
workloads are heavy. The built-
in automatic pre -roll mecha-
nism and blanking switcher let
you do assemble editing using
only the record and pause but-
tons. FM -FM dubbing makes it
perfect as a master VTR for
multi -generation duping.
Microprocessor -based logic
allows full remote control. Two
audio level control meters.
External sync capability. TBC
connections.

This is the recorder you'll
value for its quality, reliability,
versatility.

CP-5500U TapeHandler:
THE COST-EFFICIENT
PLAYER WITH
ON -AIR QUALITY.
Want a low-cost player far
stable and reliable on -air play-
back? That's the CP-5500U. Or
use it with the CR-8200U and

an automatic editing control
unit and you have a superb,
fully automatic electronic edit-
ing system. Or take advantage
of its FM -FM duping capability
and use it as a companion to
the CR-6600U.

It's a TapeHandler, with the
stable tape transport that
makes it perfect for these criti-
cal applications.

MICROPROCESSOR -
BASED EDITING
REMOTE CONTROL
UNITS.
JVC offers you a choice of
compact control units: the
easy -to -operate RM-88U for
precise timing of machine
functions, the low-cost RM-
82U, and the RM-70U full
remote control unit with shut-
tle -search function. All are
based on a full logic circuit
using a microprocessor. And all
have JVC's new SOFTOUCH
shuttle -search control for fast
and accurate location of edit-
ing points. Turning the rotary
dial varies the tape playback
speed continuously from still to
5 times normal, in both forward
and reverse. When the desired
speed is reached, just let go,
and it remains locked at that
speed. When you change
modes, the dial automatically
returns to the still position. No
locking latches or pulling of
knobs when you change from
still to playback speed.

GET ALL THE DETAILS
Call your JVC Dealer. He'll be
glad to demonstrate the Tape -
Handlers for you and let you try
them for yourselves. Or, if you
prefer to read about them first,
send for our detailed catalog
that spells out their specifica-
tions.

Write US JVC Corp., 58-75
Queens Midtown Expressway,
Maspeth, NY 11378.

Phone toll free
800-821-7300

Ext. 7005
(In Missouri: 800-892-7655,

Ext. 7005).

Your choice.
NowJVC

US JVC CORP
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NAB '80:
Some additional
new products displayed

The June issue of Broadcast Engineering presented an in-depth review
of hot topics at NAB -'80 Las Vegas and a comprehensive coverage of
new products exhibited. The listings below continue BE's June coverage
so that you can request data on equipment needed in your facility. And,
as indicated in June, selected new equipment at NAB -'80 will be
covered as hardware reports in future issues of BE.

Commercial Electronics Inc. [CEI]
CEI 340-A self-contained camera

powered by 12Vdc or ac. It features
microprocessor -based automatic
black -and -white balancing and has
the capability of attaching to exist-
ing CEI 310 camera heads to form a
self-contained unit. Will also accept
future options, such as SMPTE
generator.

Circle (200) on Reply Card

Digital Video Systems
The Phaser, a frame store TBC/

synchronizer with exceptional per-
formance and low prices. Computer
technology saves money; micropro-
cessors and adaptive digital circui-
try eliminate adjustments and mode
switching.

Circle (201) on Reply Card

Fernseh
TCS-1 machine control and station

Digital Video Systems

automation system; digital VTRs;
and fiber optics systems were all
displayed. Included were the follow-
ing: BCN 50 Videotape Machines,
FDL-60 Digital Telecine, BCN-100
Automatic 1 -inch Multicassette VTR,
Compositor I Character Generator,
KCK Studio Cameras, Mach One
VTR Editing System, TVS/TAS 1000
Switcher, TCS-1 Machine Control
and Broadcast Automation Bosch
Fernseh Broadcast Monitors, and
TCF-3000 Film Camera. Telecine,
TDF-2 Noise Filter.

Circle (202) on Reply Card

Fidelipac
Cartridge equipment test system

containing Model 390 wow and
flutter meter and complete set of
test tapes and gauges were high-
lighted. Products displayed in-
cluded: NAB broadcast tape car-
tridges, on -air recording lights, car-
tridge storage racks, cartridge

Fernseh

Commercial Electronics, Inc. (CEI)

alignment tapes & gauges, audio &
video bulk tape erasers, wow &
flutter meters, high -output low -noise
(HOLN) and standard back -lubri-
cated certified cartridge tape, re-
movable cartridge labels, delay car-
tridges.

Circle (203) on Reply Card

Ikegami
ITC -350 camera-This unit has a

prism -optic, 3-Plumbicon (or Sati-
con) front end, consumes only 17W

Fidelipac



NOW.. The leading magazine
of broadcast technology,

BROaDCaST.
enuneeRinG

brings you an important
new technical tool...

DIRECTIONAL ANTENNA HANDBOOK
by Robert A. Jones, PE

ONLY $12.95

Based on the recent Broadcast Engineering
series, this 104 page volume focuses on the
essentials of directional antennas then expands
to encompass the entire arena of design, from
a two tower array through twelve tower
systems. Chapters cover such important areas
as:

 Design of nightime directional antennas.
 Calculating RMS efficiency
 The FCC's Standard Method of calculating directional

antennas for submission with FCC applications.
Additional sections review the basic math used in
calculations and provide tips on using computers and
hand calculators for computation.

Whether you use a consultant or design your own
systems, this book is an absolute must. Order yours
today!

The Latest From The Leader In Broadcast Technology...
Broadcast Engineering's Directional Antenna Handbook
ONLY $12.95

ORDER FORM

BROaDCaST.
P.O. Box 12901, Overland Park, KS 66212

Please send me copies of the Directional Antenna Handbook
at $12.95 each. (Postage Included.)

My check or money order is enclosed.

Name

Address

City

State Zip

ti
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Modular Audio Products

of power and delivers 52dB signal-
to-noise. It features auto -iris, auto-
matic white balance and is equipped
with a three-day memory after
shutdown. The camera also offers
+6 and +12 video gain setting.

Circle (204) on Reply Card

Modular Audio Products
Model 9222-The model 9222 is a

9 -channel, 18 -stereo line and up to
18 -microphone input audio console.
The unit features stereo program
and audition On -Air board with cue,
talkback and full monitoring to
control room, studio and phones.
The unit is expandable in 9 -channel
increments and is vertically expand-
able to add equalizers, limiters,
multi -channel switching, submasters
with LED VUs and stereo mixdown.

Circle (205) on Reply Card

Panasonic
AK-750B-This 3 -tube Plumbicon

camera employs a dichroic mirror
optical system and offers a standard
2 -line vertical enhancer, signal-to-
noise ratio of 49dB and +6dB gain
switch.

AK-760-This is a prism optics
camera with three 2/3 -inch diode
gun Plumbicon tubes. The camera
will produce a signal-to-noise ratio
of 54dB at 200 ft.cd. at F/4 with
horizontal resolution of 600 lines.

AK-710-The AK -710 is a prism

COMPUTER PERIPHERAL FURNITURE

Stantron

optics ENG/EFP camera with 2/3 -

inch Plumbicon or Saticon tubes.
The signal-to-noise ratio is 50dB at
200 ft.cd. at F/4 with horizontal of
500 lines.

WR-130-This is a portable 8 -in
2 -out mixer. Features include pre -
and post -sub mixing; high and low
equalizer and pan pots. Other
features include echo send and
receive and headphone audition.

WR-8608-The WR-8608 mixing
console can mix and control up to
three stereo inputs-either turn-
table or tape deck-and has micro-
phone input circuits which incorpo-
rate an echo generator. VU level is
indicated on a fluorescent digital
meter.

Circle (206) on Reply Card

Sony
DXC-1800-This camera features

a newly developed Sony SMF Trini-
con image tube. Its signal-to-noise
ratio is 48dB, resolution is 300 lines.
The unit weighs less than 11 pounds
complete with viewfinder, F/1.4
power zoom lens and shoulder
brace.

DXC-6000-A 3 -tube color video
camera with F/1.4 full prism optics.
The camera features +9dB and
+18dB gain boost and its signal-to-
noise is better than 53dB.

BVP-330-A portable ENG/EFP or

studio camera with signal-to-noise
ratio of 57dB and 600 lines of
resolution (center). The camera will
operate in as little as 2 footcandles
of illumination. It is equipped with
F/1.4 prism optics with built-in
quartz filter, a 1.5 -inch viewfinder
and a gain switch that can be set
for up to +18dB.

Circle (207) on Reply Card

Stantron Div. Wyco Metal Products
Modular electronic cabinets and

computer peripheral furniture with
5 days delivery, new improved
method of selection, and descriptive
brochure 5DD-79.

Circle (208) on Reply Card

Thomson-CSF
Microcam MC-601-This camera

features F/1.4 prism optics with
built-in infrared filter, quartz filter
and bias lighting. Other features
include digital automatic white and
black balance and two-line image
enhancement.

1525 Studio Camera. This new
color studio camera was the main
event of the NAB display and
around which was developed a
crowd -stopping magic -based pro-
duction -type show.

Circle (209) on Reply Card

Thomson-CSF Broadcast
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US JVC

US JVC
CR-8200U-The CR-8200U VTR

has direct -drive head drum and
capstan as well as direct -drive reel
motors on the reel servo system.
When used with the RM-70U remote
control unit or either edit controll-
ers in the RM series, the CR-8200U
also has continuously variable play-
back speeds from zero to 5X
normal.

S-100 single tube Saticon camera
with zoom microphone. Pattern of
mic changes electrically as lens is
zoomed.

VM-1200 LU disc recorder for
slow motion or random access
storage up to 600 frames. Available
with either type of controller. 0

Circle (210) on Reply Card

On page 133 of the June issue the side -by -side
pictures for Sony and Sintronic got interchanged.
For added clarification, the picture above is of the
Sony booth with Roger Pryor, general manager,
Sony Digital Audio demonstrating one of the Sony
PCM systems at NAB. On the wall is shown the
schematic circuit for simulcasting digital/audio
signals, users of digital audio processors, and
records mastered on the Sony digital audio
system.

On the left is the SI-A1T AM broadcast trans-
mitter highlighted by Sintronic in its booth at
NAB. This new entry has a 1200W output
capability and is complete solid-state up the
high level RF amplifier and modulator stages.

New from audio & design

FM STEREO IDCMILIMITER
From the wide dynamics of classical music

to the highest density rock, the FM Stereo EXIT:ILIMITER
processes like no other ... with pure quality.

 Compressor -Limiter -Expander (AGC)  Switchable Ultimate Level
Clipper (employing Audio & Design's exclusive Clever Clipper Cir-
cuit)  Dynamic Pre -Emphasis (switchable-25, 50, 75p, sec.)  Func-
tion Switching via Digital Logic  Stereo-Self-Powered-13/4" ht.
Rack Mounting  Differential Inputs/Outputs

Providing the international audio industry with clean, quiet, dependable Signal Processing
for more than 15 years. Excellent specs. Exemplary sound. Definitive practicality.

From the Broadcast Division, Audio & Design Recording, Inc., P.O. Box 786, Bremerton, WA 98310
(206) 275-5009 TELEX 15-2426

A subsidiary of Audio & Design (Recording) Ltd., North Street, Reading, Berks ENGLAND. TEL: (0734) 53411 TELEX: 848722

Circle (38) on Reply Card

audio &
design

I recording
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Introducing the Ramko
a newcart machine,but

Finally you can get your
hands on a cart system with
reel-to-reel performance.

A cart system that
eliminates phase shift error
once and for all. That sets
new standards for low wow -
and -flutter. That provides
signal-to-noise, distortion
and frequency response that
are better than anything else

in the industry.
Finally, the PhaseM aster.

PhaseMaster: the cart
machine, redefined.
The new Ramko Phase -

Master has all the features
you want, and some that
never existed before.

It's built to take the

pounding you're going to
give it, hit after hit, com-
mercial after commercial,
day after day.

The deck is a 5/8" casting
for stability, with a stainless
steel cover plate for wear
resistance. The crystal -

controlled dc servo motor
ensures greater speed
accuracy and lower heat
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PhaseMaster,not just
awhole new concept.
generation (15 ips, 71/2 ips,
33/4 ips motor speeds field-

selectable). The machined
head stack is rock -stable,
and we've included internal
illumination for your periodic
head inspections and clean-
ing. There are no micro -

switches 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. And the cart hold-
down presses on the edges
for greater stability and
exacting alignment, pressing
with roller contact for
velvet smooth insertion
and withdrawal.

ygg

lower track. On playback,
the left channel signals
from both tracks are com-
pared, and any phase shift
difference is corrected
automatically by a contin-
uously tracking electronic
time delay.

Simple.
And it works-no more

holes in your sound, and no
more side -to -side spec-
trum shift.

The ultimate cart system,
mono and stereo

The Ramko PhaseMaster
System, in mono and stereo,
is available as a playback

-7kAilt)
Riantailia,

airuiby

.1411.0
-G1L-_713_dtrull

lamerL

V

IIPLAYRACK_

And no more stereo
phase shift error

Phase shift doesn't much
matter in mono, so when
you're recording stereo,
the PhaseMaster encodes a
mono L + R signal on the
upper track, L -R on the

L
Oat

R
out

unit or a record/playback
deck.

It also comes as a com-
plete reproduction center
which duplicates-as well as
plays and records-your
mono and stereo carts and
cassettes. This consists
of four modules: an elec-

tronic control center; two
A and B cart decks; and a
cassette deck.

To record, you switch -
select any of three inputs to
record on any or all of the
decks. When you play back,
the control center determines
whether your tape is mono or
stereo. coded or uncoded, and
automatically reproduces the
correct outputs.

To dupe, you simply load
tape (cart or cassette) and
one or two blanks, then hit
Record/Play and the control
center puts the signal where
it's supposed to be.

Call collect for the
full -featured brochure

Get the brochure. It
covers the PhaseMaster Sys-
tem's convenience and ease
of operation; the left, right
and phase meters; the 4 -digit
timer; the three cue tones;
the integral testing facilities;
and everything that you were
hoping would be in it.

Write Ramko Research,
11355 Folsom Blvd., Rancho
Cordova, CA 95670. Or if you
can't wait for the mail, con-
tact your nearest rep or call
(916) 635-3600 collect and
arrange for a 2 week free trial.

©Ramko Research 1980 Circle (39) on Reply Card
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Worldwide Color TV Standards: Similarities and Differences
-fl, H. Pritchard and J. J. Gibson, RCA Laboratories Princeton, NJ

This 2 -part presentation summarizes the NTSC, PAL and SECAM color
television system standards, pointing out the basic similarities as well
as main differences in areas such as bandwidths, field and frame rates,
synchronizing approaches, and color encoding techniques. The intent of
this material is not to compare system performances but rather to
review the technical standardization characteristics pertinent to the
topic of international exchange of images. Part II will be presented
in the September issue.

Introduction
A simple, concise, summary of the

similarities and differences in the ever-
changing color television system tech-
niques and standards employed through-
out the world is difficult to achieve as
evidenced by the efforts of the Interna-
tional Radio Consultative Committee
(CCIR) in attempting to establish the
elusive universal system. Nevertheless,
it is hoped that this tutorial review and
update may be useful for those who
want a conceptual overview of the
technical situation.

The picture performance of a motion
picture system in one location in the
world is generally the same as in any
other location. Thus, international ex-
change of film programming is compara-
tively straightforward.

Not so in the case of broadcast color
television systems. The lack of compati-
bility has its origins in many factors,
such as constraints in communications
channel allocations and techniques,
differences in power sources, network
requirements, pick-up and display tech-
nology and political considerations relat-
ing to international telecommunications
agreements.

This paper provides a tutorial review
of the technical standardization charac-
teristics pertinent to the problem of
international exchange of images.

Background
The most outstanding as well as

controversial effort of the XIth Plenary
Assembly of the CCIR held in Oslo in
1966 was an attempt at standardization
of color television systems by the
contributing countries of the world. The
discussions pertaining to the possibility
of a universal system proved inconclu-
sive. Therefore, the CCIR, instead of
issuing a unanimous recommendation for
a single system, was forced to only issue
a report describing the characteristics
and recommendations for a variety of
proposed systems. It was, therefore, left
to the controlling organizations of the
individual countries to make their own
choice as to which standard to adopt.

This outcome was not totally surpris-
ing since one of the primary require-
ments for any color television system is
compatibility with a co -existing mono-
chrome system. In many cases, the
monochrome standards already existed
and were dictated by such factors as

Reprinted with permission from the February
1980 SMPTE Journal, pp. 111-120. ©Copyright
1980 by the Society of Motion Picture and
Television Engineers, Inc., 862 Scarsdale Ave.,
Scarsdale, NY 10583.

local power line frequencies-relevant
to field and frame rates-as well as
radio frequency channel allocations and
pertinent telecommunications agree-
ments.

Thus, such technical factors as line
number, field rate, video bandwidth,
modulation technique and sound carrier
frequencies were predetermined and
varied in many regions of the world.
The ease by which international ex-
change of program material may be
accomplished is thereby hampered and
is accomplished at present by means of
standards conversion techniques, or
transcoders, with varying degrees of
loss in quality.

On the other hand, these techniques
have provided surprisingly good service
in more recent years with the growing
use of satellite relays coupled with the
advances in digital signal processing
technology in both video and audio
domains. In view of this rapidly expand-
ing situation, and recognizing that even
more countries are arriving at the
decision point every year, particularly
in Latin America (Region II), it becomes
apparent that a clear understanding of
the implications of system variations has
a high order of priority for those
involved in international live television
broadcast and film/videotape program-
ming exchange.

The data quoted herein are refer-
enced to the recent recommendations of
the XIVth Plenary Assembly of the CCIR
held in Kyoto, Japan in 1978. It should
be recognized that the situation is of a
continually shifting nature, and future
decisions can, and no doubt will, alter
some of the details.

Monochrome -compatible color
TV systems

To achieve success in the introduction
of a color television system, it is
essential that the color system be fully
compatible with the existing black -and -
white system. That is, monochrome
receivers must be able to produce
high -quality black -and -white images
from a color broadcast, and color
receivers must produce high -quality
black -and -white images from mono-
chrome broadcasts. The first such color
television system to be placed into
commercial broadcast service was de-
veloped in the US. On December 17,
1953, /the Federal Communications Com-
mission (FCC) approved transmission
standards and authorized broadcasters,
as of January 23, 1954, to provide
regular service to the public under these
standards. This decision was the culmi-
nation of the work of the National

Television System Committee (NTSC)
upon whose recommendation the FCC
action was based.1 Subsequently, this
system, now referred to as the NTSC
system, was adopted by Canada, Japan,
Mexico and others.

In 1980, 26 years later, these stan-
dards are still providing color television
service of good quality that testifies to
the validity and applicability of the
fundamental principles underlying the
choice of specific techniques and numer-
ical standards.

The previous existence of monochrome
television standards provided a founda-
tion upon which to build the necessary
innovative techniques while simultane-
ously imposing the requirement of com-
patibility. Within this framework, an
underlying theme-that which the eye
does not see does not need to be
transmitted nor reproduced-set the
stage for a variety of fascinating
developments in what has been charac-
terized as an "economy of representa-
tion."1

The countries of Europe delayed the
adoption of a color television system,
and in the years between 1953 and
1967, a number of alternative systems
that were compatible with the 625 -line,
50 -field existing monochrome systems
were devised. The development of these
systems was, to some extent, influenced
by the fact that the technology neces-
sary to implement some of the NTSC
requirements was still in its infancy.
Thus, many of the differences between
the NTSC and other systems are due to
technological rather than
considerations.

Most of the basic techniques of NTSC
are incorporated into the other system
approaches. For example, the use of
wideband luminance and relatively nar-
rowband chrominance, following the
teachings of the principle of mixed
highs, is involved in all systems. Similar-
ly, the concept of providing horizontal
interlace for reducing the visibility of
the color subcarrier(s) is followed in all
approaches. This feature is required to
reduce the visibility of color information
carrying signals contained within the
same frequency range as the coexisting
monochrome signal, thus maintaining a
high order of compatibility.

An early system that received approv-
al was proposed by Henri de France of
the Compagnie Francaise de Television
of Paris. It was argued that if color
could be relatively band -limited in the
horizontal direction, it could also be
band -limited in the vertical direction.
Thus, the necessary two pieces of
coloring information could be trans-
mitted as subcarrier modulation that is
sequentially transmitted on alternate
lines-thereby avoiding the possibility of
unwanted crosstalk between color signal
components. Thus, at the receiver, a
one -line memory (commonly referred to
as a 1-H delay element) must be
employed to store one line to then be
concurrent with the following line. Then
a linear matrix of the Red (R) and Blue
(B) signal components is used to produce
the third Green (G) component. Of
course this necessitates the addition of a
line -switching identification technique.
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Such an approach, designated as SE-
quential Couleur Aver Memoire, sequen-
tial color signals plus a memory
(SECAM), was developed and adopted
by France and the USSR, and broadcast
service began in France in 1967.

The implementation technique of a
1-H delay element led to the develop-
ment, largely through the efforts of
Walter von Bruch of Telefunken Compa-
ny, of the Phase Alternation Line system
referred to as PAL. This approach was
aimed at overcoming an implementation
problem of NTSC that requires a high
order of phase and amplitude integrity
(skew -symmetry) of the transmission
path characteristics around the color
subcarrier to prevent color quadrature
distortion. The line -by-line alternation of
the phase of one of the color signal
components averages any colorimetric
distortions to the observer's eye to that
of the correct value. The system in its
simplest form (simple PAL), however,
results in line flicker (Hanover bars).
The use of a 1-H delay device in the
receiver greatly alleviates this problem
(standard PAL). PAL systems also re-
quire a line identification technique.

The standard PAL system has been
adopted by numerous countries in conti-
nental Europe as well as a version in
the UK. Public broadcasting began in
1967 in Germany and the UK using two
slightly different PAL systems.

NTSC, PAL, SECAM systems overview
To better understand the equalities

and differences in systems used today, a
familiarization with the basic principles
of NTSC, PAL and SECAM is required.
As previously stated, because many
NTSC basic techniques are involved in
PAL and SECAM, a thorough knowledge
of NTSC is necessary in order to
understand PAL and SECAM.

The same R, G and B pick-up devices
and the same three primary color
display devices are used in all systems.
The basic camera function is to analyze
the spectral distribution of the light from
the scene in terms of its R, G and B
components on a point -by -point basis as
determined by the scanning rates. The
three resulting electrical signals must
then be transmitted over a band -limited
communications channel to control the
three -color display device to make the
perceived color at the receiver appear
essentially the same as the perceived
color at the scene.

It is useful to introduce the definition
of color as being a psychophysical
property of light-specifically, the com-
bination of those characteristics of light
that produces the sensations of bright-
ness, hue, and saturation as shown in
Fig. 1. Brightness refers to the relative
intensity; hue refers to that attribute of
color that allows separation into spec-
tral groups perceived as red, green,
yellow, etc. (the dominant wavelength in
scientific terms); and saturation is the
degree to which a color deviates from a
neutral gray of the same brightness-
called purity, pastel, vividness, etc.
These three characteristics represent
the total information necessary to define
and/or re-create a specific color stimu-
lus.

4, 5, 8, 10 -
Mono, Stereo!

VD NM* CAsib.s.
4,0.10101.

a 4. 40 AD 1110 _iy it

LPB has 7 models of
audio consoles to suit your
individual requirements. Since
space wont permit us to list al
their features and specifications in
this ad, we've prepared a series of
data sheets which show why oar
Signature II Console Series is the practical
choice of the discriminating B,oadcaster.
Call or write today for your copies.

LPB R LPB Inc.
28 Bacton Hill Road, Frazer, PA 19355  (215) 644-1123

MODEL

1107 o/S lEICOUNT
AC OR DC DOWERED NOUS-I-RIES led

COLOR CALL OR WRITE FOR DETAILS

105 EAST 69th AVENUE
VANCOUVER. B.C.
CANADA V5X 2W9
PHONE (604) 327-9446
TELEX 04-508605
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PhillystranX HPTG installed
on WORL in Orlando.

Phillystran R
the only field -proven,
flexible dielectric
guying system
simplifies installation of AM
directionals, CP antennas and
other broadcast towers.

2 eliminates EMI and RFI.

3 combines hiqh strength
with light weight and
inherent flexibility.

4 improves antenna stability
for AM directionals.

5 maintenance -free: non-
conducting, non -corroding,
nonmetallic. No insulators required.
No white -noise arcing problems!

Plus...
High Performance
PhillystranR HPTG
with IMPROVED STRESS -
ELONGATION PROPERTIES for
"tension -once and walk -away"
installations.

Call/write for new literature
and proven solutions to your

tower -guy problems.

PHILADELPHIA RESINS CORP.
- 20 Commerce Drive

Montgomeryville, PA 18936
I (215) 855-8450

A Telex 84-6342
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This concept is useful to communica-
tion engineers in developing encoding
and decoding techniques to efficiently
compress the required information with-
in a given channel bandwidth and to
subsequently recombine the specific
color signal values in the proper
proportions at the reproducer. The
NTSC color standards define the first
commercially broadcast process for
achieving this result.

A preferred signal arrangement was
developed that resulted in reciprocal
compatibility with monochrome pictures
and is transmitted within the existing
monochrome channel as shown in Fig. 2.
Thus, one signal (luminance) is chosen
in all approaches to occupy the wide -
band portion of the channel and to
convey the brightness as well as the
detail information content. A second
signal, termed chrominance signal, rep-
resentative of the chromatic attributes
of hue and saturation, is assigned less
channel width in accord with the

attributes of human vision that do not
require full three -color reproduction
over its entire range of resolution,
commonly referred to as the mixed -highs
principle.

Another principle employed in all
systems involves arranging the chromi-
nonce and luminance signals within the
same frequency band without excessive
mutual interference. Recognition that
the scanning process, being equivalent
to sampled -data techniques, produces
signal components largely concentrated
in uniformly spaced groups across the
channel width led to introduction of the
concept of horizontal frequency inter-
lace (dot interlace). The color subcar-
rier frequency is so chosen as to be an
odd multiple of one-half line rate (in the
case of NTSC) such that the phase of
the subcarrier is exactly opposite on
successive scanning lines. This substan-
tially reduces the subjective visibility of
the color signal dot pattern components.

Thus, the major differences between

 BRIGHTNESS (Luminance)

 HUE

RELATIVE INTENSITY OF THE COLOR

THE ATTRIBUTE THAT ALLOWS DESIGNATION IN TERMS OF
RED. YELLOW, BLUE etc IDominant wavelength)

 SATURATION

DEGREE TO WHICH A COLOR DEVIATES FROM A NEUTRAL GRAY
OF THE SAME BRIGHTNESS - PURITY, PASTEL, VIVIDNESS, etc.

Fig. 1. Basic Definition of Color.

 COMPATIBILITY WITH COEXISTING MONOCHROME SYSTEM.

 ENCODE WIDEBAND R, G, B COLOR PRIMARY SIGNALS.

- WIDEBAND LUMINANCE (BRIGHTNESS)

- NARROW BAND MODULATION OF A COLOR SUBCARRIER
(Hue and Saturation)

Ref. f,

LUMINANCE

/ \

fc

COMPOSITE VIDEO

 SUBCARRIER FREQUENCY INTERLACE
ODD MULTIPLE OF 'A H TO REDUCE VISIBILITY OF CHROMINANCE
INFORMATION SUBCARRIER.

Fig. 2. Basic Communications Channel Principles Applied to Color TV.

 ALL SYSTEMS
- THREE PRIMARY ADDITIVE COLORIMETRIC PRINCIPLES

SIMILAR CAMERA PICK UP AND RECEIVER DISPLAY TECHNOLOGY

- WIDEBAND LUMINANCE AND NARROW.BAND COLOR

 COMPATIBILITY WITH CO EXISTING MONOCHROME SYSTEM

INTRODUCES FIRST ORDER DIFFERENCES

- LINE NUMBER

- FIELD/FRAME RATES

- BANDWIDTH

- FREQUENCY ALLOCATION

 MAJOR DIFFERENCES IN COLOR TECHNIQUES

- NTSC -

- PAL -

- SECAM -

PHASE AND AMPLITUDE QUADRATURE MODULATION
OF INTERLACED SUBCARRIER

SIMILAR TO NTSC BUT WITH LINE ALTERNATION OF
"V" COMPONENT

FREQUENCY MODULATION OF LINE SEQUENTIAL
COLOR SUBCARRIERS

Fig. 3. General Comparison of Worldwide TV Systems.
Circle (41) on Reply Card
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the three main systems of NTSC,
PAL, and SECAM are in the specific
modulating processes used for encoding
and transmitting the chrominance infor-
mation. A summary is indicated in Fig.
3.

The following four sections discuss the
basic television systems in technical
detail, including some never imple-
mented. A summary and comparisons of
system standards and specifications
appear in a later section.

NTSC color system
The importance of the colorimetric

concept of brightness, hue, and satura-
tion comprising the three pieces of
information necessary to analyze or
re-create a specific color value becomes
evident in the formation of the composite
color television NTSC format.

The luminance, or monochrome, signal
is formed by addition of specific propor-
tions of the R, G, B signals and occupies
the total available video bandwidth of
0-4.2MHz. The NTSC, PAL, and SECAM
systems all use the same luminance (Y)
signal formation, differing only in avail-
able bandwidths.

The Y -signal components have relative
voltage values representative of the
brightness sensation in the human eye.
Therefore, the red (ER), green (EG), and
blue (EB) components are tailored in
proportion to the standard luminosity
curve at the particular values of the
dominant wavelengths of the three color
primaries chosen for color TV. Thus, the
luminance signal make-up for all sys-
tems, as normalized to white, is as
follows:

Ey = 0.299 ER + 0.587 EG + 0.114 Eh. (1)

The equations for the chrominance
signal components are given in Fig. 4.
Signals representative of the chromatici-
ty information (hue and saturation) that
relate to the difference between the
luminance signal and the basic R, G, B
signals are generated in a linear matrix.
This new set of signals is termed
color -difference signals and is desig-
nated as R -Y, G -Y and B -Y. These
signals modulate a subcarrier that is
combined with the luminance component
and passed through a common commu-
nications channel. At the receiver, the
color difference signals are detected,
separated, and individually added to the
luminance signal in three separate paths

'The signal of Eq. 1 would be exactly equal to
the output of a linear monochrome camera tube
with ideal spectral sensitivity if the red, green,
and blue camera tubes were also linear devices
with theoretically correct spectral -sensitivity
curves. In practice, the red, green, and primary
signals are deliberately made nonlinear to
accomplish gamma correction (adjust the slope
of the input/output transfer characteristic). The
prime mark (2) denotes a gamma -corrected
signal.

+The IEEE Standard Dictionary of Electrical and
Electronics Terms notes that in constant -lumi-
nance transmission the sole control of luminance
is provided by the luminance signal and no
control of luminance is provided by the chromi-
nance signal. Noise signals falling within the

-,dwidth of the chrominance channel produce
only chromaticity variations which, if coarse -
structured, are subjectively less objectionable
than correspondingly coarse -structured luminance
variations.

to re-create the original R, G and B
signals according to:

Ey

Ey

Ey

+ Elh_y) = EY + ER - EY = Eh

+ EiG_y) = EY + EG - EY = EG (2)

+ Eih_y) = Ey + Eg - Ey =

In the case of NTSC, two other
color -difference signals, designated I
and Q, are formed at the transmitter
and used to modulate the color subcar-
rier, indicated in Fig. 4. (The reason for
the choice of I and Q signals is
discussed later). It may be noted that
the B -Y, R -Y, and G -Y color signal
modulation components are the same in
NTSC, PAL and SECAM.

Another reason for the choice of
signal values in the NTSC system is that
the eye is more responsive to spatial
and temporal variations in luminance
than it is to variations in chrominance.
Therefore, the visibility of luminosity
changes due to random noise and
interference effects may be reduced by
properly proportioning the relative
chrominance gain and encoding angle
values with respect to the luminance
values. Thus, the principles of constant
luminancet is incorporated into the
system standards.1,2

The voltage outputs from the three
camera tubes are adjusted to be equal
when a scene reference white or neutral
gray object is being scanned for the
color temperature of the scene ambient.
Under this condition, the color subcar-
rier also automatically becomes zero.
The colorimetric values have been
formulated by assuming that the repro-
ducer will be adjusted for Illuminent C,
representing the color of average day-
light.

A CIE (Commission Internationale de
l'Eclairage) chromaticity diagram indi-
cating the primary color coordinates for
NTSC, PAL, and SECAM is shown in
Fig. 5. It is interesting to compare the
television available color gamut relative
to that of all color paint, pigment, film,
and dye processes.

(Part 2 in September issue.)
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1. J. W. Herbstreit and H. Pouliquen,

"International Standards for Color
Television," IEE Spectrum, March
1967.
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New York, 1955.
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Fig. 4. Color Signal Values for NTSC,
PAL, and SECAM.
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Fig. 5. CIE Chromaticity Diagram Sys-
tem Comparison (See cover for color
spectrum.)

0.8

Welcome Back!

The only full octave,
2 memory, oscilloscope
output, spectrum display. a. 
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Applied Technology Corporation
27106 46th South, Kent, WA 98031 (206) 854-4486
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International Broadcasting Convention Notes
By Bill Rhodes, editorial director

 September 20-23, 19B0
 46,280 sq. ft. exhibit space
 Exhibit space self -out

The upcoming International
Broadcasting Convention (IBC) is to
be held at the Metropole Conference
and Exhibition Centre, Brighton,
20-23 September 1980, with a press
preview planned for Friday 19
September.

This will be the eighth of these
biennial conventions, which are now
firmly established on the interna-

tional scene as one of the few that
meet the specific requirements of
those with interests in the wide
technical field of broadcasting and
allied services.

The primary aim of the IBC
continues to be to provide a forum
for the exchange of information and
views on the latest trends and
developments in broadcasting tech-
nology and an exhibition at which
the latest broadcasting equipment
and services can be displayed and
demonstrated by leading world man-
ufacturers and broadcasting organi-
zations.

The move of the IBC this year
from its traditional home in London
to Brighton is to ensure that the

conference facilities and the exhibi-
tion areas are adequate to meet the
continued growth of the IBC. The
Metropole Conference and Exhibi-
tion Centre, a modern purpose-built
complex with multiple conference
rooms, provides some 700/0 more
exhibition space than IBC 78 had.

As an indicator of the IBC
popularity all exhibition space has
been taken up. The accompanying
table lists the current exhibitors,
but changes are still anticipated.
The floor plans included show
locations for most exhibitors to help
plan IBC exhibit visits, but these
plans are still subject to change.

The technical sessions at IBC
cover a broad range of topics.

CONVENTION PROGRAM

FRIDAY
19 SEPTEMBER

SATURDAY
20 SEPTEMBER

SUNDAY
21 SEPTEMBER

MONDAY
22 SEPTEMBER

TUESDAY
23 SEPTEMBER

08.30 hrs

09.30 hrs

10.00 hrs

11.00 hrs

Registration Opens

Exhibition Opens

Ladies' Program
Opens - LP1

Registration Opens

Exhibition Opens

Technical Session:
Signal origination -

Part 1

Registration Opens

Exhibition Opens
Ladies' Program
Visit - LP3

Technical Sessions:
Teletext
Transmitters and

transposers

Registration Opens

Exhibition Opens
Ladies' Program
Visit - LP4

Technical Sessions:
Recording

and storage
Satellites

14.00 hrs

18.00 hrs

19.00 hrs

Registration Opens

Registration Closes

Technical Session
Broadcasting
technology in the 80s

Technical Session
Closes

Exhibition Closes

Registration Closes

Technical Sessions:
Signal origination -

Part 2
Digital television

coding standards
Ladies' Program
Visit - LP2

Technical Sessions
Close

Exhibition Closes

Registration Closes

Technical Sessions:
Signal processing
Antennas and

propagation
Training and

maintenance

Technical Sessions
Close

Exhibition Closes

Registration Closes

Technical Sessions.
Transmission and

distribution
Measurements
Receivers

Technical Sessions
Close

Exhibition Closes

Registration Closes

18.45 hrs

19.15 hrs

Civic Reception at
Brighton Centre

Champagne Reception
at Brighton Corn
Exchange
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Introducing 4,551 reasons to buy
the Panasonic AK -750B
three -tube Plumbicon®camera.

The first 4,550 reasons to
buy the Panasonic AK -750B
are the 4,550 dollars we've
shaved off the price of last
year's comparably equipped
model. The other big reason
is 2 -line enhancement-a
$2,000 option last year, but
included as standard equip-
ment at this year's low
$16,000* price. Other stand-
ard features include genlock,
rechargeable battery and
charger, microphone, and
VTR cable.

At the heart of the AK -750B
are three %" Plumbicon
tubes in parallel for great sen-
sitivity over lighting extremes,
superior static and dynamic
resolution, and low burn -in.

Inside the AK -750B you'll
find a durable aluminum die-

cast chassis and an impres-
sive list of features like a Y I/O
encoder, color bar generator,
and optical black and auto-
matic white balance. There's
also electronic color con-
version, and a filter wheel
behind the lens so you can
make the most of both indoor
and outdoor lighting. Plus
adjustable horizontal and ver-
tical blanking to fit a variety of
recording requirements.

For the field, the AK -750B is
a fully self-contained camera
with timing and phase adjust-
ments built in, but weighing in
at only 16 lbs. (not including
lens). And it's just as light on
power, using only 23 watts.The
camera comes with a C -mount
adapter. And it can interface
with an EFP system because

Circle (43) on Reply Card

it accepts single -cable ex-
ternal sync.

The AK -750B can also be
used as a studio camera with
our optional Remote Control
Unit and 4.5" CRT viewfinder.

Ortit,11:115ilItiot,

Camera shown with optional 12:1 zoom lens.

But whether you're indoors
or out, the AK -750B performs
superbly with a S/N ratio of
50dB, and horizontal resolu-
tion is 500 lines at center
(recommended illumination
of 200 footcandles at f/4).
There's even a + 6dB gain for
minimum illumination of just
15 footcandles at f/1.8.

The AK -750B. Because
only Panasonic gives you so
many reasons to buy a three -
tube Plumbicon camera.

*Panasonic recommended price, but actual
price will be set by dealers.

picrpbsicor .loisliaanremoisrterrvedcatrmadeererint!losf N.V.

For more information, write: Panasonic
Company, Video Systems Division,
One Panasonic Way, Secaucus, N.J. 07094.
In Canada, Panasonic Video Systems
Department, Mississauga, Ontario.

Panasonic.
VIDEO SYSTEMS DIVISION



World Famous Sescom ' MI -Series -
Transformers

for Professional Audio Applications
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Major sessions are devoted to:
broadcasting technology in the '80s,
signal origination, digital TV coding
standards, teletext, transmitters and
transponders, signal processing,
multi -channel sound, recording and
storage, signal distribution, satel-
lites in broadcasting, and measure-
ment techniques. Although the digi-
tal sessions, multi -channel sound,
and satellite topics can involve
radio/audio portions of broadcast-
ing, IBC is almost entirely devoted
to television broadcasting. A com-
plete listing of the papers, as
scheduled at press time, is pre-
sented in an accompanying table.
However, as with the exhibitor
registrations, IBC notes that this is
still a provisional program, subject
to change as IBC approaches its
meeting date.

For more details

For further information on the
technical program and/or exhibits
at IBC, contact: IBC Secretariat, c/o
IEE, Savoy Place, London WC2R
OBL, England; telephone: 01-240-
1871 (Ext. 337); telex: 261176.

For travel and hotel accommoda-
tions, contact: World View Vaca-
tions, 65 East 55 Street, New York,
NY 10022; telephone: (212) 486
9790; telex: W VLTD 428330.

IBC -80 TECHNICAL SESSIONS
(Subject to amendment)

Saturday, September 20

BROADCASTING TECHNOLOGY IN
THE '80s
(Chairman: J.A. Flaherty)

 The coming crisis in television
technology

 How will broadcast programs reach
the home in the future?

 Wideband transmission by optical
fibre systems

 The future of home viewing
High -definition television system-
signal standards and transmission

Sunday, September 21

SIGNAL ORIGINATION I
(Chairman: D.H. Mills)
 A 385 x 576 picture element CCD

image sensor for 625 -line solid-state
TV cameras

 The performance of solid state
telecine

 Recent advances in broadcast cam-
era design

 Automated set-up system for high
sensitive handy camera

 A TV camera with fibre -optical
transmission

 An ENG color camera using a

TEMP
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LO
BARO

NNN\

WOX-TV

COMPUTERIZE
lilEAVAER

DAY
TIME

DATE

noN
12:47:23

6/22

78
83

71
29.83R

WIND
FROM

GUSTS
CHILL

SSE
IS

77

TONIGHT
PARTLY

CLOUDY

TOMORROW
CHANCE

OF RAIN

TURNING
Id SNOW

TOMORROW'S

LOW25

CHARACTER GENERATOR
DISPLAY OF HEATHKIT®
WEATHER COMPUTER
Live local weather information direct
from the HEATH DIGITAL WEATHER
COMPUTER anc displayed on the
BEI "MARQUEE" CG -800 character

generator
 4 -color background.

 Gen -lock RS -170.
 Programmable page

sequence.
 Four lines available for

fcrecast or other
information.

P.O.Box 106A
Olathe, Kansas 66061
(913) 764-1900

No whu mp!

Clean
erasures
in only
4 seconds
with GARNER
Garner Audio Tape Erasers wipe tapes cleaner than new...
with no noise residue. Simple, safe, continuous belt operation
handles all sizes of reels, cartridges and cassettes. Several
models: up to 16 inches. Also Video Erasers.
Garner Erasers are now fulfilling the exacting requirements of
many major organizations around the world...yet are so low
priced that the smallest studio or station can afford one.
User reports..."It is a big improvement over what we used
to use, or anything else on the market today."

-Ric Hammond, KNX Radio (CBS), Hollywood, Calif.

Call today or write for brochure.

GARNER INDUSTRIES
Dept. BE -8, 4200 N 48th St , Lincoln. NE 88504, Phone: 402-484-5911
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CORRECT SCH
IS IMPORTANT FOR PROGRAM INTEGRATION.

The SCH-730N Sync/Subcarrier Phase Monitor
permits fast, accurate measurement, adjustment
and continuous monitoring of this elusive parameter . .

simply and inexpensively!

Wrong SCH

Two bridging inputs for
1 volt p -p + 3 dB composite video
(A/B selection)
Monitor range: 90° (t70 ns)
Resolution: better than 9" (7 ns)
NO EXTERNAL REFERENCE REQUIRED'

Correct SCH

LEITCH
Prog rev vi2 Coricept,.. in Television Techriol. 1/

Leitch Video Limited, 705 Progress Avenue, Scarborough, Ontario, Canada M1 H 2X1
Tel: (416) 438-5060 Telex: 065-25420

Leitch Video Inc., 210 South 8th Street, Lewiston, N.Y. 14092 - Tel: (716) 754-4349
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single pick-up tube
Editing systems for single camera
videotape production

 ENG-3 years later
 A roving eye outside broadcast

vehicle

SIGNAL ORIGINATION II
(Chairman: P. Hansen)
 Some unusual aspects of the

SABC's second television channel
 The third television network of the

RAI-production facilities in the
regional stations
Practical computer graphics for tele-
vision

 Computer graphics in BBC televi-
sion

 A computer assisted dubbing sys-
tem for modern television and film
post production

 Television lighting-a review of
changes in equipment and tech-
niques

DIGITAL TELEVISION CODING
STANDARDS
(Chairman: P. Rainger

Digital television standards
 SMPTE study group on digital

television tape recording progress
report

ow yciu can cut a substantiat part of your
post production time by coding while
videotaping.

The new Telcom T-7000 TIME CODE
GENERATOR/READER weighs only 10
ounces. yet offers full-scale capability -
right in the palm of your hand.

The internal Ni-Cad battery packs
up to 8 hours of energy. The
conveniert book size carrying case
stores another 18 to 30 hours of
reserve power for long, unexpected
ENG assignments.
Check these features:
 Direct ke7board entry of time and

user bits
 Standard 600 ohm +11 dBm

output

case size
6.3" x 3.1" x 1

 Jam -sync (with
optional built-in reader)

 Colour framing
 Handles drop -frame, 25 and 30

frames per second as well as
remote start/stop capability

 High intensity readout
Reader features:
 Wide speed range -1/10 to 10

times play speed
 High input sensitivity, +20 dBm to

-30 dBm
 User bits are displayed as 8

hexadecimal digits
 Reader time display start/stop

control
 Extended error checking

Now compare our price ...
only $1,695 (plus reader)!

The T-7000 from Telcom Research.

telcom
resamrch
Innovators in Tine Code technology

1163 King Road
Burlington, Ontario L7 R 3X5 (416) 681-2450
Telcom Research offers a complete line
of time code equipment.

Digital coding standards for televi-
sion studios

Panel Discussion-
R. F. Appleton, London Weekend
Television
K. Barratt, Sony Broadcast

 C. P. Ginsburg, Ampex
H. R. Groll, Robert Bosch GmbH
R. J. Taylor, Quantel

Monday, September 22

TELETEXT
(Chairman: L. Free)
 The economic preparation of teletext

subtitles
 The possibility of teletext usage in

multi-lingual medium
 Teletext subtitles for the deaf-

problems in linguistics and psychol-
ogy

 A teletext system for ideographic
information

 Teletext-the potential of an ex-
tended system

 Introduction of an auxiliary speech
channel in the TV lines

 Transmission techniques for picture
viewdata

TRANSMITTERS AND TRANSPOS-
ERS. I
(Chairman: R. Hills)

Engineering for the fourth UHF TV
channel in the UK

 A new generation of medium power
UHF television transmitters

 Development of operational efficien-
cy and broad tuning range tech-
niques for UHF -television klystrons

 A range of UHF television transmit-
ters designed for the 1980s

 Programmable transmitting station
control system
High power filters in UHF television
transmitters

SIGNAL PROCESSING' I
(Chairman: Y. Guinet)
 A single field 625 line synchronizer
 An alternative approach to frame

store synchroniters for 625 line
systems

 A digital television standards con-
verter with random access memory
storing four fields
Distributing digital video
Digital PAL decoding using line -

locked sampling
 A 28MB/S NTSC color television

system for ENG applications

TRANSMITTERS AND TRANSPOS-
ERS' II
(Chairman: C. Terzani)
 A 3kW MOS power unit for 10 -to -

Circle (48) on Reply Card
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20kW medium -wave transmitters
 Providing and controlling power

supplies at transmitting stations-
recent developments and future
prospects

 Tandem television transposer chains
 Automatic ghost image reduction

equipment for a television transpos-
er
Multipath effects in ENG/EJ sys-
tems

 The planning and design of two
high power MF stations in the
Middle East including ground con-
ductivity studies

SIGNAL PROCESSING. II
(Chairman: Y. Guinet)
 Study of digital television standards

when codecs are used in tandem
 Primary signal component coding
 VIMACS-A vertical interval machine

control systems

MULTI -CHANNEL SOUND
(Chairman: C. P. Sandbank)
 Stereophonic sound and 2 lan-
guages in TV-the double -sound -car-

rier method
 A two -channel sound system for

television
 HiFi-sound in television receivers
 Stereo sound in television studio

productions
 "Kunstkopf" Sterophy: Results of

recent investigations and develop-
ment of a new Kunstkopf-System

 A stereo -compatible surround -sound
system for broadcasting

Tuesday, September 23

RECORDING AND STORAGE
(Chairman: J. A. Roizen)
 User requirements of digital video

tape recorders
 Formats for digital video tape re-

corders
Digital video tape recorders-for-
mats and standards
Digital VTR error characteristics and
a proposed protection scheme

 Audio recording for DVTR
 A digital storage system for an

electronic rostrum colour camera
 Fixed head sound PCM (pulse code

Modulation) tape recorder for broad-
casting

 Audio post -production for VTR-the
second generation

SIGNAL DISTRIBUTION
(Chairman: R. Gressmann)
 A contribution network for ILR

Digital stereo sound transmission
for outside broadcasts

 NICAN 3: a companded system for
the transmission of high quality
sound -programmes

Digital sound in blanking
 Program LINCOMPEX

SATELLITES IN BROADCASTING
(Chairman: A. Baldry)
 Low -power direct broadcasting sat-
ellite trials in Canada
 CBC-2-Starting a second television

network using satellite and cable TV
technology

 Crosspolarization in the antenna
feed for individual reception from
broadcast satellites

 Television signals via satellite: the
digital approach

 A digital codec for satellite TV

 Energy dispersal for TV satellite
up -links

MEASUREMENT TECHNIQUES
(Chairman: J. J. Geluk)
 The electronic zone plate and re-

lated test patterns
 Automatic measuring-process,

tone and colour rendition in film
and television
 NEMESIS-Numerical eye measur-

ing equipment for surveillance of
insertion signals

 A supervision system for the RTVE
broadcasting network

 Electromagnetic compatibility within
a broadcast studio complex

Case History #437
Elec-sonic News
Gatheri is is one of
the tou:hest
environments a
microph one will
ever ercoJnter.
Every rike we've
seen has corn-
promisei the demard for low handling
noise, fine audio quality and iirtual
indestruct bility.

Credit the NBC Elec-sonic Journalism
Departrr e -it/Operations and En-
gineering in New Yolc for putting the
Elect -o -Voice D056 shock -mounted
omni in the field. Although originally
designed as an on -camera enter-
tainmen. and MC's micropho le, NBC
founc the D056 to be the micro-
phone that provides an audio signal
commensurate with video in real -life
crisis situations. In these situations
audio offer takes a back seat :o videc

Electro-Voice
D056

Shock -Mounted
Omnidirectional

Microphone

resulting in a final
product that doesn't
accurately reflect
the broadcaster's
professional stan-
dards. NBC dis-
covered that the
D056 takes the

pushes, the shoves. the rubs and
finger taps in stride. And wher
handlir g really gets rough. the 0056's
unique internal shock mount virtually
eliminates the bell -like clang t ans-
mitted by other shock-mountec mikes.

Congratulations to the NBC Electronic
Journa ism Department in New York.
You fou nd the solution --the 0056.

For an n -depth description of :his
and otter case histories, get D the
E lectro -Voice "Mike Facts- ma ling
list. Write on your letterhead to
Mike Facts, cio Electro-Voice.
600 Cecil Street, Buchanan, MI 49107.

ElectroVoice
agultan ynrfanv
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Generator -Reader
-video Generator

Datametrics Model SP -722 Generates/
Translates SMPTE Code and Displays
Time on Video Monitor
along with Subject
Matter.

0 0 C; I 0

Generate
 Time Code/User Bits
 Video Synchronization
 Jam Synchronization

Translate
 0.25 to 10 Volt Sensitivity

to 40 Times Speed
 BCD Outputs

Time Display
Int nicely Positionable

 Size and Style Selectable
 Intensity Variable

datametrics
Datametrics Inc.
340 Fordham Road. Wilmington, Mass. 01887
Tel (617) 658-5410 TWX 710-347-7672

10%4P,11
A SPECIAL OFFER ON ALL RUSSCO AMPLIFIERS.

Take advantage of our overstock siltation on
deluxe RUSSCO professIcRial sower and
distribution amps and $3v? some Real Cash!
This offer expires Sept. 30t1* and applies to
prepai 1 orders only.

MULTI -MATE

MM225-25 WATT STEFEC POWER AMP
Reg. 5139 Les; 10% _1179

MM260-60 WATT STEREO POWER APIP
Reg. 5390 Les; 10% ._ 5351

MULTI -MATE 2418 8 CH. CISTRIBUTICIN AMP
Reg. S240 Les; 10% ._ 5.216

MULTI -MATE 4428 16 CH. DISTRIBUTION AMP
Reg. .5355 Les 10% ._5.3.29

-V71155E11
5690 E. SHIELDS., FRESNO, CP 33'27

Phone Barbara at (2031291-5591
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IBC80

IBC-80/Brighton
Exhibitor Sign-up
(Booth* - Exhibitor)

F20 - Acron Video
F54 - AEG Telefunken
F45 - Agfa-Gavaert AG
G34 - Ampex International
F13 - Aston Electronic Developments
F18 - Audix
G1 - Autocue Products
F44 - Aveley Electric
F46 - Avitel Electronics

F36 - Barco Electronic NV
F2 - BASF Aktiengesellschaft
G28 - F W 0 Bauch
F35 - Bell & Howell A -V
G43 - (awaiting confirmation)
F56 - Bosch Fernseh/TeleMation
F11 - Boston Insulated Wire
G25 - Brabury Electronics
F38 - British Aerospace Dynamics
G12 - British Broadcasting Corp.
F30 - Broadcast Electronics
BE1 - C.C.A.
F3 - Canda Television Equipment
G41 - Canon Business Machines (UK)
F37 - (awaiting confirmation)
F6 - Cinefocus Ltd
F16 - CMC Technology Corporation
G33 - (awaiting confirmation)
F24 - Continental Microwave
G38 - Convergence
G24 - Michael Cox Electronics
F41 - Crow of Reading

F43 - Delta Electronics
G40 - Alan Dick & Co
G16 - Digital Video Systems
F21 - Digivision
F52 - Dolby Laboratories
F47 - Philip Drake Electronics
F31 - J Dunton Cameras
G29 - Dynamic Technology

G11 - EDS/Portaprompt
F49 - Electrocraft Consultants
G13 - Electronic Visuals
F12 - SPU "Heavy Radioelectronics"
Fl Elektroimpex
F5 - Enertec Schlumberger
G32 - English Electric Valve
F25 - Evershed Power -Optics

G14 - Fuji Photo Optical
F29 - Future Film Developments

F22 - Gowrings Engineering MVC
BE2 - Harris
G19 - Hitachi Denshi

G9 - Ikegami Tsushinki
F23 - IBA/ITCA/AIRC
G13 - Inter Electronics Antilles
F9 - International Video Corp.

F10 - Le Blanc & Royle Comm Towers
F26 - Lee Engineering
F42 - Leevers-Rich Equipment
G31 - Link Electronics
F5C - Logica
F28 - L -W International

F15 - 3M (UK)
G35 - Marconi Communication Sys.
F32 - Martello Sound
F27 - McMartin Industries
G15 - Microtime

F7 - Microwave Associates
G21 - Mullard

F55 - NEC Telecommunications
F51 - Neve Electronics Intl
G5 - Norsk Elektrisk Kabelfabrik A/S
G20 - NTP Elektronics A/S
F48 - Nurad

F14 - Optical & Textile

G39 - (PAG Group) PAG Power
G22 - Paltex
F19 - Pro -Bel
G8 - Pye TVT

G27 - Quantel Ltd

G7 - Rank Cintel Film Equipment

G4 - Sandar Electronics A/S
F39 - Screen Electronics
G17 - Seltech Equipment
F53 - Shibasoku/Asaca
F40 - Shintron Co
F4 - Shure Electronics
F8 - Sony Broadcast
G30 - Spin Physics
F33 - Surrey Electronics
G23 - System Video

F34 - Tektronix Int'l/Grass Valley
326 - Thomson CSF Components
318 - Thomson CSF Equipment
33 - Tore Seem A/S

36 - Unitel
336 - Utah Scientific

337 - Varian A G
G2 - V G Electronics
F17 - W Vinten

Some travel routes to IBC -'80 Brighton Birmingham

SOUTHEND
AIRPORT

London
HEATHROW.A.,

AIRPORT'Ar-

GATWICK

Southampton

Dover
Folkestone

.1,43

w Newhaven

Eastbourne

\1Le Havre

seppe

Calais

Boulogne

a

Cherbourg



From Marconi Wher Gutfiielmo Marconi first sent electrical waves
across his father's garden, no one. really could have guessed

to Moseley the world would be so dependent on his spark of genius.

9
That's the way it is with givat innovators.

Thalt's the way it is witi Moseley, too. We've got a
pretty good ilea of where the Iroadcast industry is head-

. In hulushy of Ideas Mg. That's why we developed tl7e new TCS-2A Telecontrol
System. It has 41 the feature that have made Moseley a

vt.,,,, in this fisld and yet is desfi. 104 broadcaster.for 10  broadcaster. In fact, the
TCS-2A i ,s the simplest, economical 8 -channel rem ,te control system with 8
fully independent command, stitus and telemetly functions) on the market,

yet utilizes4nicroprocessor-bLsed technolow. Tyre TCS-2A can be used for
AM/F\1 broadcast transmit-ers, ',N(i and earth station remote sites, and
industrial applications. Con bine it with the new model PCL-505A/C STL

system with improved high IIF densit,' performance and you've
developed in operation that's state-of-the-art.

Of course Moseley won't -top with just the TCS-2A.
That wasn't Marcoli's style and it's not ours!

For more information on
all the Moseley Innovators
including the Model TCS-2A,
P(:1-505A/C, DCS-2A,
TRI,I, TM :320.111 ,-280B and
TCR-340 contact us now.

Santa Barham Research Park
111 Castilian Chive

Goleta, talithinia 93017,
18051 968-N21

tele isl',13.1'

MOSELEY ASSOCIATES, INC.
limn Gcurs.:#1 I pail,'

Circle (67) on Reply Carc

BRoaoncaemeu

is Available in
MICROFORM

FOR INFORMATION
WRITE:

A I
I KLE!

EL' 11141
Prac-iLikrur.. BE ati L'A61:1&1

6:311.

University Microfilms International
300 North Zeeb Road 18 Bedford Row
Ann Arbor, Mich. 48106 London, WC1R 4EJ
U.S.A. England
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2400R KARTELA

Compatible with any automation sys-
tem - BC's 2400R randomly selects
any one of 24 cartridges in less than
8 seconds and accesses consecutive
trays in 2.5 seconds. Complete sepa-
ration of cartridge delivery and audio
playback eliminates phase errors and
ensures superior stereo quality. Solid
state switching, modular construc-
tion and 3 -tone detection are just a
few of Kartel's outstanding features.
Give us a call. Kartels are available
for immediate delivery for any new or
existing system.

BROADCAST CONTROLS
9155 Brookville Road
Silver Spring, Maryland, 20910
(301) 587-3505

Circle (53) on Reply Card

REPLACEMENT TRANSFORMERS
FOR GATES, COLLINS, RCA. ETC.

GATES PLATE TRANSFORMERS
FM -250
FM -1B
BC1 El F
BC1G/H
BC1T
BC5P

$175
5400
5350
5350
5350

51050

GATES MODULATION TRANSFORMERS
BC1 SERIES
BC5 SERIES

GATES MODULATION REACTORS
BC1 SERIES

(40 HY@ 0.6 ADC) 5400
BC5 SERIES

35 HY @ 1.4 ADC) $600
DC FILTER CHOKES

5.0 HY @ 1.0 ADC
(REPLACES BE -0572)

5.0 HY 12.0 ADC
8.0 HY 1.5 ADC
10.0 HY 11.0 ADC

MISCELLANEOUS
RCA BTA 1R/S TRANSFORMER $400
VANGUARD 1 PLATE TRANSFORMER 1450
COLLINS 20V2 PLATE TRANSFORMER 1350

MANY OTHER TRANSFORMERS ALSO AVAILABLE
CALL US FOR FREE QUOTATIONS. LARGE STOCK AND
FAST DELIVERY

24 MONTH GUARANTEE ON Al L ITEMS

5400
51000

Peter W. Dahl Co.

$175
$225
$200
$200

business news

Telecom component
manufacturing formed

Four former managers of a lead-
ing West Coast microwave manufac-
turer have formed a new company
to volume manufacture a line of RF
components for the satellite and
telecommunications industry. The
formation of Magnum Microwave
Corporation was announced jointly
by its President, Harry E. McGrath
Jr.; Vice President of Manufactur-
ing, Harry R. Soza; Engineering
Director, Joseph T. Lee; and Mar-
keting Director, David N. Fealkoff.

The four men were formerly
employed by the Watkins -Johnson
Company of Palo Alto, CA.
McGrath, who will head the compa-
ny, was formerly head of interna-
tional sales. Harry Soza was mixer
production manager. Lee was head
of mixer development, and David
Fealkoff worked in European sales
at Watkins -Johnson.

Exclusive representative
Singer Products announced its

exclusive international representa-
tion of IGM, manufacturer of pro-
gram automation equipment for the
broadcast industry.

Acquisition
Lyle Bailey, vice president of

marketing for Tri-Tronics,
announced the acquisition of three
new video equipment franchises for
the diversified company located in
Burbank, CA. Newly signed for
representation are Instrument Sys-
tems, Digital Video Systems and 4-A
Video Systems.

This makes a total of 120 separate
video equipment lines represented
by Tri-Tronics for sales and distri-
bution.

Sony to distribute
CBS Mastersound recordings
Sony Industries' Hi Fi Division will

distribute CBS Mastersound record-
ings through its nationwide network
of audio dealers. The marketing
effort began at the Summer Consum-
er Electronics Show held in Chicago
June 15-18.

The recently announced CBS Mas-

FREE CATALOG & AUDIO APPLICATIONS
CONSOLES

KITS & WIRED
AMPLIFIERS

MIC., E0, AC N,LINE,
TAPE, DISC, POWER

OSCILLATORS
AUDIO, TAPE BIAS

POWER SUPPLIES
1033 N. SYCAMORE AVE.
LOS ANGELES, CA. 90038
(213) 934-3566

Vighting
coovok

sqsteros
Try A New Idea

D.P.C.

i.;;tR414

EDI's new DPC system (Dimmer Per
Circuit) is a concept which offers the
best of two worlds, plug-in design for
flexibility and service, as well as space
saving, high density packaging.

The DPC series is not just another
dimmer, but a different philosophy in
control systems. As the name implies,
the DPC systems were designed for
applications where a dimmer for each
load circuit is desirable. With this new
compact design, 50% more dimmers
can be provided in a single 22"W x 87"H
rack (up to 96-2.4Kw, 48-6Kw, or
24-12Kw). Each DPC plug-in has as
standard a front mounted test jack,
power indicators, front access to curve
adjustments, and many other features.

The DPC systems use the same high
quality electronics that have been engi-
neered into EDI's complete line of dim-
mers. These systems are very cost
effective considering the money saved
in eliminating expensive load distribu-
tion items such as slider cr cord and
plug patch panels.
High Quality, High Flexibility, but not
High Cost. For more information write
us or call (503) 645-5533.

DPC

Eectronics Diversified, Inc.
Lighting Control Specialists
1675 N.W. 216th
Hillsboro, Oregon 97123
(503) 645-5533

Representatives Wanted
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4007 Fort Blvd.  El Paso. Texas 79930
Telephone (915) 566-5365

Circle (54) on Reply Card

OPAMP
LABS INC.

Circle (65) on Reply Card



DON'T BUY
ANY BROADCAST CAMERA

BEFORE YOU

Look at all 3 before you buy any
video camera. Compare the Toshiba
PK-39 with the Ikegami HL79 or RCA
TK76 for picture quality, ease of han-
dling, flexibility - enjoy its un-
equalled light sensitivity and picture
contrast. Rent a PK-39 for your next
shooting from Miller - the video
specialists. Call or write for moder-
ate day and weekly rates.

CCP
Mier

L.MATTHEW MILLER
Assoc.Ltd.

Suite 1316, 205 East 42nd Street,
New York, NY 10017
Telephone: (212) 687-1168  (800) 223-0620
Cable VIDEOUSA Telex 238917

VIDEO EQUIPMENT  RENTALS  SERVICE/
REPAIRS  VIDEOTAPE  EDITING

Circle (56) on Reply Card

ciclioTapor?
for professionals

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
Corp. 312/298-5300

Rand Rd.  Des Plaines, IL 60016
15

tersound series makes extensive use
of digital and half -speed mastered
recordings for its comprehensive
line of audiophile products covering
the pop, classical and jazz music
areas. Seven of the eight digital
releases introduced were recorded
and edited with Sony PCM equip-
ment.

AKG
The AKG Division of Philips Audio

Video Systems has become AKG
Acoustics.

As of August 1, 1980, the new
address for AKG Acoustics, Inc.,
is 77 Selleck Street, Stamford, CT
06902, telephone (203) 348-2121.

Videodisc program library
RCA Corporation, under an agree-

ment with NFL Films, Inc., will
release highlights of Super Bowls
and other National Football League
games on its Selecto Vision Videodisc
system. The agreement permits RCA
to offer pro football videodiscs from
the NFL Films Library, including
Super Bowls and other games, both
past and future. Each football video-
disc will be approximately two
hours in length.

Hitachi expansion
Hitachi has opened two new

offices.
The office in Lanham, MD, ser-

vices the Washington, DC, Virginia,
West Virginia and Maryland mar-
kets. The Cincinnati office covers
Indiana, Michigan, Kentucky and
Ohio.

Sales office
International Microwave an-

nounced the opening of its western
regional sales, service and engineer-
ing office in Austin, TX, on July 1,
1980. Marvin M. Baron will head
the new office at 8201 Texas Plume
Road, Austin, TX 78759, phone (512)
258-9275.

ENGINEERS
Do you need this performance?

MHz LOSSdB MHz
w.r.t.100Hz

0
3
6
10
20
3040-
50 -MM.

Use MATTHEY Filter Use MATTHEY filter

FLM40013 FLM425B
(There are 25 other FLM Filters to choose from)

Just look at this phase response

_aY,192
ASK FOR FULL DATA SHEET TODAY

Television Equipment Associates, Inc.
B ILL PEG LER, Director
B OO 260 SOUTH SALEM, N Y 10590
Te1.914.763.8893 Twx: 710.575.2600
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50% OFF

STAGE & STUDIO LAMPS

G.E. & Sylvania

SAVE By Letting Us Bid
On Your Annual Needs!

We prepay trans. on $200.00 net
orders. We allow surface trans.
overseas. Your satisfaction guaran-
teed. Order today, or write for
Sitler's complete price sheet.

Aar _A

,>cr,t04 SUPPLIES, INC.
702 E. Washington St., P.O. Box 10-A

Washington, Iowa 52353 Ph. 319-653-2123
In Iowa Call 800-272-6459
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When accuracy Counts...Count on Beier

for AM/FM/TV MONITORS

SNISTNi 'WAR

(S. 01) (tit

9 ' 9

rot .1111.
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1 9 ' 9 '

NNER SALP .6 iNg OA. NIN IOW NV)." NW,. /RON

BELAR
NUOULATION MONITOR

NI

BE LAP CALL ARNO MEYER (215) 687-5550
ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET, DEVON. PA 19333  BOX 826  (215) 687-5550
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new products
SC39 meets all
the demands of
professional
cartridge users.

The SC39 offers the professional
undistorted playback, even on
the toughest -to -track, "hottest"
recordings-plus the kind of dura-
bility necessary to stand up to the
job: even to slip -cuing, backcuing,
and occasional stylus abuse.

What's more, the SC39 offers
three unique features:

SIDE -GUARD Stylus
Deflector: Protects
against side -thrusts by
withdrawing stylus tip
and shank safely into
cartridge body.

FLIP -DOWN
Stylus Guard

SIDE -GUARD
Stylus Deflector

FLIP -DOWN Locking
Stylus Guard: Offers
stylus tip positive protec-
tion when not in use:
snaps out of way with a
flip of the thumb, position-
ing a high -visible
cuing aid.

MASAR'" stylus tip: Minimizes noise buildup
and cue -burn on lacquer masters, as well as on
often -played recordings, or 45 rpm's pressed on
substandard vinyl.

Write for free brochure AL620.

Circle (60) on Reply Card

Rack Mounting
Television Equipment Associates

has introduced low-cost rack mount-
ing for Matthey boxed video and
pulse delays.

The boxed delay lines are availa-
ble on pre -drilled and punched
panels for mounting in 19 -inch rack
frames. They have built-in equaliza-
tion to 5.5MHZ-75 0 .

Circle (80) on Reply Card

Cine Par
Panoak Lighting Systems has in-

troduced its lightweight Cine Par
designed for fill application. It
operates at 120Vac/dc, providing

high intensity fill for daylight shoot-
ing. Each lamp is easily adjustable
providing positive control of beam
spread. Lamps are easily accessible
for replacement.

Circle (81) on Reply Card

Vision mixers
ISI has announced the introduc-

tion of its 1200 series vision mixers
in the PAL format. The 1200 series
features from 12 to 20 source inputs
and may be ordered with one, two,
or three mix/effects amplifiers.
Every 1200 series also has an
additional mixer/downstream keyer
or program bus and downstream
keyer. The mix/effects amplifier
uses a two -level processor allowing

.10 Vcior0
sqsterOS

T.A.M....
The Adaptable
Memory

The Adaptabie Memory (TAM) offers
an economical way to convert existing
manual consoles to memory systems,
providing benefits of both manual and
memory units. The manual console
may be used separately or with the
TAM to make instant adjustments on
the stage, providing even greater flexi-
bility.

The standard TAM provides up to 250
stored cues, and is compatible with up
to 96 channels of multiscene presets.
A dipless split crossfader is standard,
permitting lead -lag fades or pile-ons.
Powerfail battery backup insures against
loss of memory for up to 14 days.

With the optional diskette, more than
10 cues per second may be "read into"
or "written from" TAM's resident mem-
ory, giving up to approximately 2000
additional cues per diskette. If you're
thinking memory in lighting controls,
compare adaptability, compare TAM
from EDI. For more information, write
us or call (503) 645-5533.

MEMORY SERIES

Electronics Diversified, Inc.
Lighting Control Specialists
1675 N.W. 216th
Hil'sboro, Oregon 97123
(503) 645-5533

Representatives Wanted
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a colorized title key with border
edging to be inserted over a mix,
wipe, or key in every m/e.

Circle (82) on Reply Card

RS -170A sync generator
A master sync generator designed

to exceed broadcast and teleproduc-
tion specifications is available from
Lenco. The PMG-312 features stable
chrominance subcarrier to an ac-
curacy of 3.5Hz drift over a 10 year

r
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....T. 1 1 ' ' I II 1,1,
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period. An ovenized crystal oscilla-
tor provides the master frequency
from which all pulses including
subcarrier are derived

Circle (83) on Reply Card

Cartridge eraser/splice locator
The ESL -IV from International

Tapetronics is a high speed system
designed to operate in production
and news studios. The unit features
a direct drive capstan motor operat-
ing at 25-29 IPS, with cartridge
sensing that allows intermittent ope-
ration of the motor. Cartridge era-
sure is accomplished with a spe-
cially designed erase coil located
beneath the 1/2 -inch aluminum deck
plate.

Circle (84) on (Reply Card

111 Stereophonic FDM program terminal
COASTCOM's model 523 frequen-

cy division multiplex program termi-
nal uses frequency, phase, and
amplitude compensation with the
FDM technique to provide high -qual-
ity long distance network distribu-

tion of stereophonic or dual channel
audio. The 523 terminal will accept
alternate group band inputs and
provide multiple isolated outputs
without additional outboard equip-
ment. Dual cueing channels and a
fully alarmed redundant power sup-
ply are available. A complete duplex
523 terminal is housed in a compact
10.5 -inch standard equipment shelf.

Circle (85) on Reply Card

Video production switchers
ISI has announced introduction of

its 200 series video production
switchers featuring the PolyKey
Effects (PKE) System. The series

doing its thing
in more than

40
production

houses
the world over.
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may be ordered with from one to
three PKE units, each with the
following standard features: four
input busses, manual or auto transi-
tions; internal RGB chroma key and
quad split; title key over/under;
video key; key edging with black/
white/color edges; and rotary and
spin wipes.

Circle (86) on Reply Card

Tape degausser
Garner Industries has introduced

model 1100 bulk tape degausser to
its line of endless belt erasers. The
degausser is designed especially for
1 -inch high-coercivity videotapes,
and can also be used on high -densi-
ty videocassettes and audiotapes. It
will erase up to 13 per minute and
can handle reels up to 101/2 inches
in diameter.

Circue (87) on Reply Card

Graphics generator
Software for creating logos, sym-

bols and characters for television
broadcast has been introduced for
the 3M D-8800 Graphics Generator
by 3M's Mincom Division. Developed
as a standard addition for all
current and new D-8800 custom-
ers, the new Logo Compose software
package does not require an addi-
tional hardware purchase. Cali-
brated grid sheets supplied with the
package allow the creation of logos
from one to 400 TV scan lines in
height. Logos can be drawn by hand
or traced with various projection
techniques available. Multiple and
large character logos can be accom-
modated.

Circle (88) on Reply Card

Case/antenna system
Cetec Vega has developed a

convenient portable system for mul-
ti -channel applications, the model
151 quad case. The 151 case houses
four complete model 66 portable
receivers, and has a built-in anten-
na splitter (multi -coupler) that feeds
all four receivers from one detacha-
ble antenna. The removable front
cover has storage compartments for

four model 77 pocket-size transmi-
ters and four spare 9V batteries.
Power for the receivers and the
splitter is provided by standard
alkaline D cells or an external dc
source. Packed up, the compact
system measures 7"x9 -3/4"x11" and
weighs less than 20 pounds includ-
ing batteries.

Circle (89) on Reply Card

Cassette cleaner and evaluator
The model U-lA cleaner and

evaluator from Chyron is completely
self-contained, doesn't alter the
recorded signal, has selectable
erase and selectable oeprating
modes.

Circle (90) on Reply Card

That number will surprise a bunch of folks.

This marvelously efficient, compact EFP
broadcast color camera has quietly sneaked
into the world of broadcast production in a
Dig way.

You'll find CEI cameras doing their thing in
New York, Ft. Lauderdale, Los Angeles,
Hong Kong, tie Twin Cities, Italy, England,
France, Dallas, San Francisco, Canada,
Grand Forks (ND) . . . Venezuela .. .

and on and cr.

And for good reason.

The CD 310 is light.

It's easy to operate.

It behaves itself
it's higily stable.

And, rrost mportant
the picture quality is superb.

That's because our electronics unit contains
all the functions you expect . . . and then

some. Fact is, it has more than other
cameras. Want to expand? Simply add an

additional board for iris window shade, auto
Pedestal, etc. For ong cable runs, add the

330 conversion in minutes.

Contact us about the CEI story. We'll provide
user names and complete specs . . . or a

demo might be in order.

CEI. Wiere professional picture
quality begins

C I
880 Maude Avenue

Mountain View, CA 94043
(415) 969-1910 (Telex) 348-436

Circle (62) on Repay Card



new literature
PROTECTION

'ASSURED
AGAINST

LIGHTNING
1964 Stations Use

The Wilkinson
Line Surge
Protector

IT REALLY WORKS!
Call our NEW toll free number 1-800-345-8277

maz, P.O. Box 7 38
Trainer, Pa. 1901ELECTRONICS, INC.

Circle (63) on Reply Card

Wilkinson
Self Testing

Silicon Rectifiers
Replace Directly
Mercury Vapor

Tubes
Self Testing - A neon indicator for

each diode warns of failure.
* Direct replacements available for all

diode rectifiers - no rewiring
necessary.

* Repairable - any component can be
replaced easily.

* 200% Safety Margin on Voltage -
300% on Current.

* Fully Guaranteed.
Call our NEW toll free number 1-800-345-8277

117-rn j\._ P.O. Box 7 38
Trainer, Pa. 1901 3ELECTRONICS, INC.
(215)497-5100

Circle (64) on Reply Card

Teletext and Viewdata: Special Issue
Institution of Electrical Engineers-A special issue
provides excellent coverage of many aspects of TV
information systems.

Circle (100) on Reply Card

1980 EIA market data book
Electronic Industries Association-US factory sales of
electronic equipment, systems and components totalled
$80.6 billion in 1979, representing an increase of
14.30/a over last year's total of $70.5 billion, according
to the 1980 Electronic Market Data Book.

Circle (101) on Reply Card

Brochure for GCE product line
LNR Communications-A newly revised Ground Com-
munications Equipment Brochure describes LNR's line
of specifications, photos and diagrams.

Circle (102) on Reply Card

Brochure
RCA Americom-A booklet outlining the operation and
advantages of ifs Audio Digital Distribution Service
(ADDS) via satellite is available. This new service,
makes it possible to distribute radio programming,
wire services or specialty programming to a large
number of affiliates equipped with small receive -only
earth stations. Signal-to-noise quality of 75 dB or
better for 15 KHz, 7.5 KHz and 5 KHz channels can be
achieved.

Circle (103) on Reply Card

Price list
Wireworks-An illustrated price list is available. This
12 -page list details Wireworks' wide range of cabling
products and accessories including: the microphone
multicable components group, hardwired microphone
multicables, professional microphone cables and the
new TE-2 Mic Cable Tester.

Circle (104) on Reply Card

Technic al specifications
MBI Broadcast Systems-Detailed information on the
Series 24A stereo broadcast/production mixer is
available.

Circle (105) on Reply Card

Coaxial connector
Hi-G-A 12 -page engineering catalog on rf coaxial
connectors is now available. The catalog presents
complete engineering data on company's crimp and
twist -on BNC plugs and BNC bulkhead receptacles,
crimp and twist -on UHF plugs, crimp and twist -on
UHF jacks, UHF panel receptacles, a line of "F"
fittings, and the associated tools.

Circle (106) on Reply Card
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professional advertisers'
services index

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering
Computerized Frequency Surveys

4940 E. 39th Ave.
Phone: (Area Code 303) 333-5562

DENVER, COLORADO 80207
Member AFCCE

RALPH E. EVANS ASSOCIATES
CONSULTING COMMUNICATIONS ENGINEERS

216 N. Green Bey Road
Suite 208

ThlensvIlle, WI 63002
Phone: (414) 242-6000 Member AFCCE

MIDWEST ENGINEERING ASSOCIATES

El2yLl2EETS

6934 A N. UNIVERSITY
PEORIA, ILLINOIS 61614

(309) 692-4233
Member AFCCE

SMITH and POWSTENKO
Broadcasting and lelecommuniLatiw,

consultants

2000 N. Street, N.W.
Washington, D. C. 20036

(202) 293-7742

CHARLES F. KOCHER, P.E.
Consulting Radio and TV Engineer

Allocation Engineering
Antenna Systems

27235 Berkshire Drive
Southfield, Michigan 48076

(613) 357-2304

Member AFCCE

FRANK S. COLLIGAN
Telecommunications Consultant

Field technical services: A.M. directionals,
broadbanding, proofs, rehabilitations, feed
systems, custom components, instrumenta-
tion, reradiation, transmitters.

5111 WESTPATH COURT
WASHINGTON, DC. 20016

(301) 229-5577

D. L. MARKLEY
& Associates, Inc.
CONSULTING ENGINEERS
3101 8 W. Harmon Hwy.

Peoria, Illinois 61604
(309) 673-7511

Member AFCCE

McCLANATHAN & ASSOCIATES, INC.
Consultrny Enyoncers

APPLICATIONS & FIELD ENGINEERING
TURNKE I INSTALLATIONS-RADIO & TV

DIRECTIONAL ANTENNA DESIGN
P.O. Box 750

PORTLAND, OREGON 97207
Phone 503/246-8080 Member AFCCE

TWX 910-484.6112/Frontier

ADM Technology 1, 31
Ampex Corp. 18-19
Anixter-Mark IBC
Applied Technology 53
Arriflex Corp. 8-9
Asaca Corp. of America 41

Audio & Design
Recording 47

Audio-Technica, U.S.
Inc. 17

Automated Broadcast
Controls 63

BTX Corp... 38
Beaveronics 36
Belar Electronic Lab Inc 64
Beston Electronics Inc. 56
Robert Bosch GmbH 7

California Microwave 29
Christie Electronic Corp 10
Cinema Products 16
Commercia. Electronics

Inc 66-67
Comsearch Inc 40
Crosspoint Latch 22

Peter W. Dahl Inc. 63
Datametrics 60
Dynair Electronics Inc 23

Electronics
Diversified 63, 65

Electro-Voice Inc. 59
Eumig USA Inc 39

Garner Industries 56

Professional Services (Cont.)

datawoPle.,
AM  FM  TV

Directories
Allocation Studies
Antenna Design

1302 18th St., N.W., Suite 502
Washington, D.C. 20336

(202) 296-4790

t,icAcAig@hElc(Tmc;@
STATION DESIGN & CONSTRUCTION

TECHNICAL SERVICE APPRAISALS
E0dIPMENT DESIGN & MANUFACTURING

402 Tenth Avenue, Haddon Heights, NJ 08035

(6091 546-1841
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Hitachi Denshi of
America IFC

International Tapetronics ....14

JVC 42, 43
Jenel Corp 32

LPB Inc 51

Leitch Video Ltd. 57

L. Matthew Miller 64
3M-Mincom 5, 37
Moseley Associates, Inc 62

Opam p 63
Otari 11

Panasonic 55
Philadelphia Resins

Corp. 52
Polyline Corp. 64
Potomac Instruments 32

Ramko Research 48-49
Russco Electronics 60

SWR Inc 27
Sescom 56
Shure Brothers Inc. 65
Sitler Supplies Inc 64
Sony Video Products... 24-25
Standard Tape Labs 36

Tangent Systems 30
Tektronix Inc. 3, 21
Telcom Research 58
Telex Communications

Inc. 4, 35
Television Equipment

Assoc. Inc 64
Thompson CSF

Broadcast 15
Time and Frequency

Technology 33
Topaz Electronics 13

Utah Scientific Inc 61

Viscount Industries 51

Wilkinson Electronics
Inc. 12, 68

Ward -Beck Systems
Ltd BC
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BRoaDcas,nT,
Advertising Sales Offices

NEW YORK, NEW YORK
Joe Concert, 4 West 58th St.
New York, NY 10019;
Phone: (212) 888-1977

KANSAS CITY, MISSOURI
Jan Winters, P.O. Box 12901,
Overland Park, KS 66212;
Phone: (913) 888-4664

LOS ANGELES, CALIFORNIA
Herbert A. Schiff
3055 Wilshire Blvd., Suite 630
Los Angeles, CA 90010
Phone (213) 387-0639

LONDON, ENGLAND
John Ashcraft & Co., 12 Bear St.,
Leicester Square, London, WC2H 7AS,
England;
Phone: 930-0525
Telex: 895-2387

AMSTERDAM, HOLLAND
John Ashcraft & Co., John J. Lucassen,
Akerdijk 150A, 1171 PV-Badhoevedorp
Holland;
Phone: 2968-6225

TOKYO, JAPAN
international Media Representatives, Ltd.,
2-29. Toranomon 1-chome, Minato-ku,
Tokyo 105, Japan;
Phone: 502-0656

classified
Advertising rates in Classified Section are 50

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, $4.00.

For ads on which replies are sent to us for
forwarding (blind ads), there is an additional
charge of $5.00 per Insertion, to cover depart-
ment number, processing of replies, and mailing
costs.

Classified columns are not open to advertising
of any products regularly produced by manu-
facturers unless used and no longer owned by
the manufacturer or a distributor.

TRAINING

ELECTRONICS DEGREE by correspondence. Earn
A.S.E.T., then B.S.E.T. Free brochure. Grantham
College, 2550 South La Cienega, Los Angeles,
California 90034. 2-79-tfn

FIRST PHONE through cassette recorded lessons
at home plus one week seminar in Boston,
Philadelphia, Detroit, Atlanta or Seattle. Our
twentieth year teaching FCC license courses.
Bob Johnson Radio License Preparation, 1201
Ninth, Manhattan Beach, Calif. 90266. Telephone
213-379-4461. 8-78-tf

GET COMPLETE
DETAILS
about the products

advertised or described
in this issue.

Use Free Inquiry Card.

SERVICES EQUIPMENT FOR SALE (CONT.)

ONE STOP FOR ALL YOUR PROFESSIONAL
AUDIO REQUIREMENTS. Bottom line oriented.
F.T.C. Brewer Company, P.O. Box 8057, Pensa-
cola, Florida 32505. 7-71-tf

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

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

ANDREW LINE & CONNECTORS READY FOR
EMERGENCY SHIPMENT ANYWHERE BY AIR.
Broadcast Consultants Corp., (703) 777-8660, Box
590, Leesburg, VA 22075. 10-79-tfn

EQUIPMENT FOR SALE

COPPER STRAP, Ground Screens and #10 wire,
BCA, (404) 487-9559. 1 -80 -tin

40' TV VIDEOTAPING PRODUCTION UNIT. Latest
network & engr. maintenance equipment, etc.
(213) 397-5922. 6-80-tfn

FOR SALE, NORELCO PC -70, studio camera
(never on mobile) $14,990.00, financing available
for qualified principals, North American Video,
(212) 369-2552. 6-80-3t

EQUIPMENT FOR SALE: Ampex RA -4000 editing
systems, Ampex HS -100 Slo-Mo disc recorders,
Ampex VR-2000 videotape machines, Ampex
VR-1200 videotape machines, mobile unit -1969
Reliance 40 feet complete with 6 PC -70 cameras,
excellent operating condition. For more detailed
information and inventory list contact: Jim
Richards/ABC, 40 West 66 Street, NYC 10023,
(212) 887-4906. 7-80-2t

2 IGM (SMC) CAROUSELS -1 mono 20A, 1

stereo 22A. Contact Wayne Clonts, Borger Broad-
casting Corporation, P.O. Box 1478, Borger, TX
79007, (806) 273-7575. 7-80-2t

BROADCAST CRYSTALS for AM, FM or TV
transmitters, frequency change, repair or replace-
ment of oven types. Also vacuum types for RCA,
Gates, Collins etc. transmitters. Quality prod-
ucts, reasonable prices and better delivery! Don't
be without a spare crystal. Frequency change and
service for AM and FM monitors. Over 30 years in
the business. Eidson Electronic Co., Box 96,
Temple, Texas 76501. Phone (817) 773-3901.

7-80-tf

DRIVE THE CHIEF CRAZY! Humorous color
registration charts. Specify Fuzzy, or Curved
Lines, at $4.95 each. $8 for pair. Add $1 for
handling. California add 6% tax. Send check or
M.O. to Aarlo Enterprises, 109 Minna Street,
Suite 254, S.F., CA 94105. 8-80-1t

TECHNICS SP -10 MK II turntable, S.M.E. arm,
and obsideon base, $650.00. Arnold Chase,
WTIC-FM, (203) 522-1080. 8-80-1t

400' 7/8" (FOAM) PHELPS -DODGE cable with
"N" connectors. Perfect condition, $700.00. (203)
521-5252. 8-80-1t

FOR SALE-EQUIPMENT: 5 Norelco PC 70's, 2
PCP 90's, 1 Op Amp audio board, 2 DMI
Slo/Mo's, 1 Central Dynamics VS -10 switcher.
Contact: Clair Higgins, Video Tape Enterprises,
8610 Sunset Blvd., Hollywood, California 90069,
(213) 659-4801. 8-80-11

TRANSISTOR TESTER, 2 Phllco 219B, In/out of
circuit. EICO VTVM, #232, less probe. AM
Carrier -current transmitter, LPB SRC -6A. Air
Alert Monitor, Ball Brothers Regulated Power
Supply, Unireg, 1 amp, 0-15v Gates "Yard"
console, mono, 4-mic, 2 -line Inputs Standard -
Rocket ditto machine, needs work, audio func-
tion generator, 3 function, H -P #202A Gates
limiter, #M0 -2996A, mono, tube, Ampex #300,
mono R -R recorder, Royal Manual typewriter.
Send bids to KUOI FM: bids, SUB, Moscow, ID
83843. 8-80-1t

(3) IVC 500A COLOR CAMERAS. 10-1 zoom lens,
tubes, encoder, image enhancer, cables with 200
foot extension. Good condition. $5,000 each or
all (3) for $13,500. Contact Harry Kramer,
WJWJ-TV, Beaufort, SC. (803) 524-0808. 8-80-1t

REMANUFACTURED AMPEX 1200B VTR, Amtec,
Colortec, Mark 11 Editec, overhead bridge, spare
head, compressor, Venturi vacuum system,
manuals, and extenders. Less than 125 hrs. use
since AFA rebuild. Mint condition. Call Bob
Chetrick, 1-800-253-9239. 8-80-2t

AMPEX 1" Type A m7950, $4000, (213) 934-8836.
8-80-2t

ALTEC 9300 ACD series audio console with 8
input channels and 4 output channels with
complete compression and E.Q. TELEMATION
SYNC GENERATOR TSG 3000GL with gen lock.
COHU 2617-767 SYNC GENERATOR with gen
lock. DYNAIR SERIES X 6x6 Audio/Video router.
Contact Dick Reed or Bob Kloc, (517) 636-1100.

8-80-1t

SCHAFFER 903-E automation system. This
complete system includes two 48 tray Instacarts,
two 78 tray random access Go Carts, five ITC 750
tape decks, two ITC SP -0004 cart decks, two
studio/network 10 cards, Extel logger, TI data
cassette encode center, two 25 hertz makeup
units, and much more. All equipment is stereo.
Technical and programming assistance is avail-
able. Asking $50,000.00 for this well maintained
system. We'll pay the shipping within the U.S.
Contact Jerry Westerberg, Technical Director,
KPPL and KLAK, (303) 985-8771. 8-80-1t

FM OPTIMOD. Less than two years old. Excellent
condition. $2,500.00. Contact Jerry Westerberg,
Technical Director, KLAK and KPPL, (303)
985-8771. 8-80-1 t

HELP WANTED

CHIEF ENGINEER needed to do supervision and
installation of New Public TV Studio and 60 KW
transmitter. Salary low 20's, first class phone
required, deadline-August 20. Reply to: Kenneth
Gardner, KSMH-TV/Ch. 14, 1011 Fort Street,
Hays, Kansas 67601. 8-80-1t

CHIEF ENGINEER IN DULUTH, MN. Take charge
type person looking to move up. Group radio
ownership. EOE. Send resume and salary require-
ments to Steve Terhaar, Box 2983, Fargo, ND
58108. 8-80-1t

MAINTENANCE ENGINEER for Seattle network
affiliate. Must have good digital background as
well as broad practical experience in TV
broadcast maintenance. EOE. Contact Jack
Shawcroft, P.O. Box 24525, Seattle, WA 98124.
Phone: 206/ 223-5141. 8-80-1t

VIDEO OPERATOR/ENGINEER with maintenance
background. RCA cameras and related terminal
equipment. Minimum 2 years experience in
broadcast or production. Salary competitive and
excellent benefits. Must be willing to relocate.
Send resume and references to: Dept. 510,
Broadcast Engineering, P.O. Box 12901, Overland
Park, KS 66212. We are an equal opportunity
employer. 8-80-1t

ENERGY.
We can't
afford to
waste it.
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VIDEO ENGINEER -OPERATOR: Job emphasis on
maintenance of professional video studio equip-
ment. Some operations Involved. Experience
required. Resume to Byron Motion Pictures, Inc.,
65 K St., N.E., Washington, DC 20002, Attn:
Video Mgr. EEO. 8-80-2t

APPLICATIONS from qualified remote engineers
and videotape editors are being accepted by
JEFFERSON PRODUCTIONS, a full service
production facility. State-of-the-art LDK-5 and
TK-47 cameras, Sony 1" tape, and computer
editing facilities. A major equipment installation
is underway. Apply in confidence to PERSONNEL
DEPARTMENT, Jefferson Pilot Broadcasting
Company, Charlotte, N.C. 28208, (704) 374-3603.
An Equal Opportunity Employer. 8-80-1 t

SENIOR OPERATIONS ENGINEER. Responsibili-
ties include operation and maintenance of all
technical equipment in university television
facility as well as supervision of engineering staff
and assistance in administration of day-to-day
activities of the facility. New broadcast quality
equipment. B.S.E.E. or B.S. with equivalent
combination of technical education and experi-
ence. First class radio -telephone license. Experi-
ence in broadcast studio operations desired.
Send application letter, resume, and three letters
of recommendation to Dennis B. Webster, TLRC
Television Manager, Southern Station Box 5082,
University of Southern Mississippi, Hattiesburg,
MS 39401. (601) 266-7306. The University of
Southern Mississippi is an equal opportunity/
affirmative action employer. 8-80-1t

MAINTENANCE WIZARD WANTED: You've been
reading want ads over and over and now-here's
what you've been looking for! Maintenance Engi-
neers imagine this: a sleek modern videotape
production facility that produces national spots
for major agencies as well as non -broadcast
projects for large corporations. Staffed with
young, energetic, dedicated personnel. If you
qualify in the maintenance of RCA and Norelco
cameras, Ampex 2" and 1" type C videotape, CVS
EPIC computer tape editing, Vital production
switchers, Vital Squeezoom, and would like to
work in the Chicago market, call or write: John
Gebhard - Chief Engineer, Telemation Produc-
tions, 3204 W. West Lake Avenue, Glenview,
Illinois 60025, (312) 729-5215. 8-80-2t

MAINTENANCE ENGINEER/TAPE: For mobile
television facilities company. Familiarity with
following equipment a must - Ampex 1200,
VPR-1/A format, HS -100 Disc, VPR-2/C format,
Sony BVH 500, 1000 and 1100 and 3/4" cassette.
We are looking for someone who can initiate a
strong program of regular and preventive mainte-
nance. Send resumes to: Video Tape Enterprises,
8610 Sunset Blvd., Hollywood, California 90069,
Attn: Roland Maynard, (213) 659-4801. 8-80-1t

FAST GROWING PRODUCTION COMPANY in
South Florida, needs engineers to install, main-
tain and interface latest state of the art equip-
ment: Both Vital's Squeezoom and Quantels
DPE-5000 digital effects, Datatron Vanguard
editors, Ampex VPR-2B's, RCA-TK 28B's, etc.
The positions are heavy technical, no operating
required. Call: Michael Orsburn, Director of
Engineering, (305) 587-9477, or send resume and
salary requirements to: Video Tape Associates,
2351 SW 34th Street, Ft. Lauderdale, FL 33312.

8-80-1t

VIDEO ENGINEER-Media Production Center, a
non -broadcast facility used for production and
training of students seeks an individual with
excellent credentials in complete maintenance
and operation of a color video studio. FCC first
class license preferred. Required to assist
students with projects. Send resumes to Profes-
sor Morton Goldenberg, Audio Visual Department,
Rockland Community College, 145 College Road,
Suffern, New York 10901. An equal Opportunity/
Affirmative Action Employer. 8-80-1t

CHIEF ENGINEER: WJTNIVVWSE, Jamestown,
N.Y. seeks First Class engineer with automation,
STL knowledge. EOE. Send resume, including
salary requirements, to: Merrill Rosen, Vice
President/General Manager, Goldman Group, Box
1139, Jamestown, NY 14701. 8-80-1t

VIDEO MAINTENANCE ENGINEER: Experienced
in quads, electronic editing equipment and color
cameras. Salary, OT and benefits. Call collect
313-882-9166, ask for G. Guerin. 8-80-1t

IMMEDIATE OPENINGS. First class VHF Network
affiliate operation needs engineer, TV mainte-
nance (studio), radio maintenance (transmitter
and studio). Must have 3 years previous experi-
ence and 1st phone license. Equal opportunity
employer. Contact: Henry B. Ruh, Director of
Engineering, WTHI AM -FM -TV, 918 Ohio Street,
Terre Haute, Indiana 47808, (812) 232-9481. 8-80-2t

TV MAINTENANCE ENGINEER for TV Production
Company. Need to be experienced and able to
maintain AVR-2, VR-2000 VTR5, Norelco and RCA
Cameras, and Grass Valley Switchers. Contact:
Jimmie Fortner, MCI Productions, 2500 Farring-
ton, Dallas, TX 75207, (214) 630-1262. 8-80-2t

VIDEO ENGINEER: Employment opportunity in
the country's growing sunbelt. Expanding south-
eastern video production company seeks video
engineer. Work in professional environment with
state of the art equipment. Atlanta, Ga. and
Hilton Head, S.C. locations. Possibility of chief
engineers' position. Reply in confidence. Include
salary requirements. DENNY FUSSELL, TRJ-
COMM PRODUCTIONS, P.O. BOX 5242, HILTON
HEAD, S.C. 29928. 8-80-1t

Help Wanted Technical
IF you are a small market Chief
Engineer or a medium/large market
Staff Engineer, we have some great
reasons for why you should leave
your present job and come to work
for Greater Media. We are looking
for an energetic self -motivated,
communicative first-class engineer
experienced at all aspects of AM
and FM broadcasting. If you are
ready for a challenging job in the
suburban NYC area, please send a
complete resume and salary require-
ments today to.

Dennis R. Ciapura
Technical Director
Greater Media. Inc.
P.O. Box 859. Turnpike Plaza
197 Highway 18
East Brunswick, N.J. 08816

CHIEF ENGINEER
A major group owned UHF Network
Affiliate located in a sunbelt top 100 city
is seeking an experienced Chief Engineer.
The ideal candidate will have a BSEE or
at least 7 years of applicable T.V.
experience. In addition, the Individual will
possess a desire to take charge of a
technical operation from transmitter to
time code generator while maintaining the
management skills required of a depart-
ment head. This is an outstanding
opportunity with a growth oriented orga-
nization. All replies will, of course, be
held in strictest confidence. An equal
opportunity employer. Send resumes to
Dept. 511. P.O. Box 12901, Overland
Park, KS 66212.

TECHNICAL DIRECTOR (TELECOMMUNICA-
TIONS). Starting salary $16,309 to $22,833.
Minimum qualifications include experience in a
full color TV facility, cable casting, 1st phone
and experience in maintenance of TBC's 3/4 inch,
VTR's, audio equipment, color cameras, lighting
systems, and automation systems. To obtain an
application write to: Personnel Dept., BURLING-
TON COUNTY COLLEGE, Pemberton, N.J. 08068.
Completed applications must be received or post-
marked no later than Sept. 5, 1980 in order to
receive consideration. EOE/ M / F. 8-80-I t
SOUTHEAST TELEVISION STATION has an
opening for Studio Supervisor. FCC First Class
License required. Studio equipped with RCA
tape, Philips and RCA camera, Grass Valley
switcher, 3/4" Sony, etd. Send inquiries to Dept.
504, Broadcast Engineering, P.O. Box 12904,
Overland Park, Kansas 66212. We are an Equal
Opportunity/Affirmative Action employer. 6-80-4t
MAINTENANCE ENGINEER: Minimum require
ments-FCC 1st phone, 3-5 years TV mainte-
nance experience, preferably with some R -F, for
group owned VHF independent. Send resume to
Bill Strube, KPHO TV, Box 20100, Phoenix, AZ
85036. 6-80-3t

Broadcast
Engineers
Bored With Your Job Or Career?
If you feel confined in your present job, sitting behind a desk or
trapped in a day-to-day routine with no future in sight, then a career
with RCA Service Company may be your ticket out.

RCA Service Company's Broadcast Engineers travel all over the world
to install, maintain and service transmitting systems, television
cameras, and/or television tape recording equipment. Experience in the
maintenance of television broadcast and related equipment necessary.
Digital background helpful.

We are looking for a few of the best Broadcast Specialists, who are able
to work without close supervision and who would enjoy working from
home to travel throughout the U.S. and occasionally to many foreign
countries. A first class radio -telephone license is required.

Naturally we provide excellent salaries and Company paid benefits
including medical and life insurance, vacations, holidays, and an
income savings and retirement plans.

For immediate consideration, call collect, or send a letter or resume to:
Mr. Rob Robinson, P381338-6517, RCA Service Company, Building 201-2,
Rt. 38, Cherry Hill, NJ 08%.8. An Equal Opportunity Employer.

RCA
41411EINNIMM=11

A Tradition On The Move!
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(,,ENGINEERING
POSITIONS

We specialize in the placement of TV
and Radio Engineers with Broadcast
Stations, Manufacturers, Industrial
TV, Production Facilities and Dealers;
all levels, positions and locations
nationwide. Professional, confidential
- no fee. Best Industry reputation -

over 1000 client contacts. To discuss
your employment possibilities phone
Alan Kornish at 1317)287-9635 or send
your resume' now. Employer inquiries

invited.

_ systems
NEW BRIDGE CENTER, KINGSTON, PA. 1870_4A

LOOKING FOR GOOD ASSISTANT chief engi-
neer, familiar with RCA transmitter-TR 600, TK
630 Sony, Phillips engineer. Contact: Jim
Robinson/WECA-TV, 904-893-3127. 6-80-tfn

TAPE EDITORS-Position now open for person
with CMX, CVS EPIC, or Datatron computer
assisted editing system experience. Send reel
and resume to: Broadcast Engineering, Dept.
509, P.O. Box 12901, Overland Park, KS 66212.

7-80-21

STUDIO MAINTENANCE ENGINEER: Immediate
opening, must have 1st Phone, experience with
TCR-100, reel-to-reel quad tape, studio cameras,
and associated equipment. Minimum of 2 years
broadcast studio equipment maintenance experi-
ence. Excellent salary, benefits, and growth
potential for qualified person. Young progressive
staff. Send resume to: Tom Mikkelsen C.E.,
WQAD-TV, 3003 Park 16th St., Moline, IL 61265.
AAI EOE employer..7-8 0-3t

CHIEF ENGINEER- For University telecommuni-
cations center. To manage technical operations
of TV, FM and CCTV facility, Including a major
facilities upgrade project. Requires BS in related
field, FCC first, two to five years' experience in
engineering management, and demonstrated
leadership ability. Salary to $25,000 depending on
qualifications and experience. Send application
to Broadcast Engineering, Dept. 507, P.O. Box
12901, Overland Park, KS 66212. An Affirmative
Action/ Equal Opportunity Employer. 7-80-3t

DIRECTIONAL AM PLUS FM needs high quality
Chief Engineer. 18M, vehicle. Benefits, great
location. Good, new equipment. Write Broadcast
Engineering, Dept. 506, P.O. Box 12901, Overland
Park, KS 66212. 7-80-21

VIDEO ENGINEER-MEDIA PRODUCTION CEN-
TER, a non -broadcast facility used for production
and training of students seeks an Individual with
excellent credentials in complete maintenance
and operation of a color video studio. FCC first
class license preferred. Required to assist
students with projects. Send resumes to Profes-
sor Morton Goldenberg, Audio Visual Depart-
ment, Rockland Community College, 145 College
Road, Suffern, New York 10901. An Equal
Opportunity/Affirmative Action Employer. 8-80-11

WANTED: BROADCAST CHIEF ENGINEER. To
be responsible for the total supervision and
operation of a Public Broadcasting television and
radio system in southern Minnesota. Station just
received new grant to construct total new TV and
radio operation that will serve some 240,000
persons in southern Minnesota. Must have
minimum of two years of formal schooling in
electronics, strong working knowledge of digital
electronics, five years maintenance experience in
broadcast systems, must be able to grasp and
apply good managerial policies. First Class FCC
license essential. Experience in building new
broadcast facilities helpful. Will manage staff of
four full-time engineers and two part-time
operators. Salary $20,000 plus strong benefit
package. Send resume and references to Barry G.
Baker, General Manager KAVT-TV, Austin,
Minnesota, 55912. KAVT, owned and operated by
I.S.D. #492, is an equal opportunity .employer.

8-80-11

IMMEDIATE OPENING for TV studio maintenance
engineer with two years of technical training,
including digital and two years experience. First
Class FCC license required. Resume to: Gene
Rader, Director of Engineering, KBIM-TV, P.O.
Box 910, Roswell, NM 88201. An equal oppor-
tunity employer. 7-80-3t

WANTED

WANTED: Pre -1926 radio equipment and tubes.
August J. Link, Surcom Associates, 305 Wiscon-
sin Ave., Oceanside, Ca. 92054, (714) 722-6162.

3-76-tf

WANTED: RADIO TRANSCRIPTIONS 16" "Eddy
Arnold Purina Shows" by Brown Transcription
Service. Would purchase all or tapes made from
same. Want other 16" and 12" transcriptions and
Radio Station Library's of Records, 78's, 45's,
L.P.'s, etc. Boyd Robeson, 2425 W. Maple St.,
Wichita, Kansas 67213, (316) 942-3673, 722-7765
nites. 6-80-tfn

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, Ontario, Canada, M4H
1H2. 416-421-5631. 2-79-tfn

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 Corpo-
ration (In Georgia call 404-324-1271). 6-79-tfn

WANTED: Good used Sparta tape cartridge
machines, Model 4510 and 4610. KXEM Radio,
Box 326. McFarland, CA 93250. 7-80-21

PRE -1946 TELEVISION sets wanted for historical
collection, will pay well for rare or unusual
models, R.C.A. CTC-100, C.B.S. spinning wheel
sets also wanted. Call collect (203) 521-5280.

8-80-1t
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Broadcast Placement Service
The Commons West

Dept. BE
638 Newtown Yardly Road

Newtown, PA. 18940
An Equal Opportunity Employer

We represent several well known companies in the
Broadcast manufacturing industry with current
requirements for outstanding talent in several key areas.
Products include camera, VTR and transmitter/antenna
systems. Some of these immediate opportunities include:

DESIGN ENGINEERS:
Design state-of-the-art camera and antenna systems. Need
either a BSEE or BSME, preferably with experience in
broadcast equipment.

TRAINING SPECIAUSTS:
Interpret new engineering developments for manufacturing
and marketing as well as the customer; develop training
manuals & audiovisual training tools. You should have a
BSEE & the ability to communicate effectively verbally and
in writing.

FIELD PROJECT ENGINEERS
WORLD WIDE ASSIGNMENTS
Direct technical projects in a field that extends around the
world! You should be willing to travel WORLD WIDE 50% of
the time. Tc qualify you must have understanding of the
latest generation of T.V. Broadcast equipment.

PRODUCT MANAGEMENT/
TRANSMITTERS
Assist in planning new equipment, marketing strategy and
work closely with advertising and sales organizations.
Prefer BSEE with knowledge of UHF/VHF television
transmitters.
Excellent compensation packages and relocation
programs if needed. If you are interested in any of these
positions or are qualified in other Broadcast equipment
areas, we are waiting to hear from you. Call COLLECT,
215-968-0707 or send resume to:
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Assergob
install

All in a day'sw
Our peiiformance-proven 5 meter earth static,

antenna takes 2 men only I day to assemble.

Since no component
weighs over 150 lbs..
transpor- to location
is simplified.

1980 ANIXTER BROS INC

2 -man assembly means
no cranes or costly
erec`ion equipment dre
needed to handle i.Yer-
char geabe alumimm
petal reflectors.

3 PM
Feed and electronics are
easily installed to com-
plete system. You are now
reccy for azimuth and
elevation adjustment to
acquire satellite sign 1.

The best performing antennas
on earth are made by

Over 30 years of experience in engineering and rranufactunng gtitennas.
 Point -to -Point  Ecrth Station  Microwave 1 -415 -Way. ArnateUr CB

2180 S. Wolf Rd., Des Plaines, Illinois 60018 312/298-9420
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