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Compact, clean and capable

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

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

If you're thinking the best — think ADM.

Contact ADM Technology, Inc.

Home Office: 1626 E. Big Beaver Road
Troy, M1 48084
(313) 524-2100, TLX 23-1114

West Central Sales: (817) 467-2990
West Coast Sales: (415) 945-0181
East Coast Sales: (313) 524-2100
Rocky Mountain Sales: (801) 486-8822

AW?ﬁOO SERIES II

The Audio Company
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Pinzone 8200 Satellité Receiver

Performance PLUS Versatility
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PERFORMANCE? VERSATILITY?
JUST TAKE ONE LOOK!

7.0dB TRUE DYNAMIC C/N THRESHOLD!

11dB NOISE FIGURE (12 dB MAX!)

DUAL CONVERSION — BEST IMAGE REJECTION

HIGH PERFORMANCE SWITCHABLE AFC L

STAND ALONE OR W/SEPARABLE DOWNCONVERTER ®

MEETS EIA RS-250B STANDARD FOR END-TO-END TELEV SION °
®
[ ]

RELAYS

NOISE-FREE RECEPTION A™ 3 to 5 dB LOWER C/N "HAN

CONVENTIONAL L-D RECEIVERS

® ONE SWITCH CONTROL ACAPTS CIRCUITRY FOR DIRECT
INTERFACE TO ENCRYPTION DECODERS!

® FULL 30 MHz I.LF. BANDWIDTH AND 8.4 MHz VIDEO EAND-
WIDTH PRIOR TO FINAL SUBCARRIER FILTERING

® STUDIO QUALITY PERFORMANCE AND RELIABILITY

24 CHANNEL FREQUENCY AGILE

DETENT AND MANUAL TUNING

AUTOMATIC LNA SELECTION

BUILT-IN 4 GHz COAXIAL SWITCH!

FULL FUNCTION METERING — SIGNAL STRENGTH AND
CENTER TUNING

LNA POWER THROUGHTHE CGAX OF BNC CONNECTOR
INVERT VIDEO SWITCH

FULL REMOTE CONTRCL — CHANNE. AND LNA SELECTION
TWOEASILY CHANGEL PLUG-IN SUBZARRIER DEMODS
WITH AUTO-PRIORITY SELECT CIRCUITRY

—

OUTPUTS: Video (2) 1 V PP 75Q
Composite tVPP75Q
Audio (2) + 4dBm 6002

Headphone 0-1.5V HI-Z
POWER: 115 VAC/230 VAC opt; 20 watts COMPLETE!

SIZE: STD 19" RACK MOUNT, 5 #/2" H x 14" D 21-DAY DELIVERY

: COMPLETE TVRO SYSTEMS AVAILABLE.
Delivery in 3 to 5 weeks. Featuring:
5 3.7 and 5.0 nmet2r PRCGDELIN dishes.
6.0 and 7.0 meter dishes.

DEXCEL Low Noise Amplifiess and
CABLEWAVE feed lin2s and zoax.

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

PINZONE COMMUNICATIONS PRODUCTS, INC.
10142 FAIRMOUNT RD. ® NEWBURY, OHIO 44065 ® (304) 296-4493
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THE COVER this month reflects monitor
waveforms seen daily in the TV station
from the waveform monitor, the vector-
scope and the spectrum analyzer. These
three pieces of equipment, with preci-
sion demodulators, are vital for the day-
to-day monitoring of signal quality as
well as for proof-of-performance tests.
“TV Test Equipment: Monitoring Video
Parameters,” an article by Carl Bentz,
surveys the growing range of such
equipment available to broadcasters.

The cover artwork, provided by Tek-
tronix, shows a display provided by the
380 NTSC test monitor, the 520A vector-
scope and the 496 spectrum analyzer.

NEXT MONTH we will feature in-depth
coverage of events and exhibits of the
NAB-'82/Dallas Convention. Special em-
phasis will be given to covering ad-
vancing technology as brought out in
technical sessions and workshops and
to new equipment introduced by ex-
hibitors.



“I want a world-class camera
I can take a mile from the van,
and still get 57dB S/Nand

6001ine resolution

i
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@HITACHI HEARD YOU.

Then you re looking for broadcast-quality. Then you re
lool\mg, for lightweight equipment you can carry unencum
bered by anything but a lightweight triax cable

Well, Hitachi heard vou. Because now our Hitachi
SK-91 and SK-81 can both be connected to our triax DU 91
Digital Command System by up to 6,000 feet of cable

The SK-91 is an example of the lengths Hitachi will
go to give you the camera your craft and courage demand.
Though just 9.7 pounds, including its 1.5-inch viewfinder,
this $33,000 camera has been hailed as a bargain by per
fectionists. And it's 1.B.A. and C.B.C. accepted.

fts shock-mounted optical system-— with Saticons®
Plumicons® or Diode Guns®—gives you up to 57 dB $/N
and 600-line resolution. All in an incredibly tough

magnesium alloy package

It has an auto-iris closure. A +9/18 dB high-grain
switch. Horizontal and verticat blanking widths adjustable
over 4 wide range. An auto black balance control as well
as an auto white balance control

The SK-81 gives you just a shade less performance
for §22.000. The DU-91 at §18,900 lets you get great
pictures with either the SK-91 or SK-81 whether vou re
shooting at the low-light levels of a coal mine or going to
the top of the world. Who from? Who else? Hitachi Denshi
America, Ltd., 175 Crossways Park West, Woodbury, NY
11797. (516) 921-7200. Offices also in Chicago, Los
Angeles, Atlanta, Cincinnati, Dallas, Denver, Seattle and
Washington, D.C
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Here today.

o

Sprint—guar;nteed same-day
package delivery makes
“tomorrow”a thing of the past.

Get your small, urgent package
to the Eastern counter at the
airport. We'll rush it out on the
very next flight. And provided
that flight is scheduled to
arrive before midnight, you'll
get same-day service. We guar-
antee it. Or your money back.
That’s Sprint same-day
package service, available to
more than 90 cities nationwide

on over 1,200 daily flights.

We can also give you
Sprint service to Canada,
Mexico and other interna-
tional destinations.

For further details, rates
and flight information, call
Eastern. For pickup and
delivery in the U.S., call
800-336-0336, toll-free.
€1982 Eastern Air Lines, Inc.

EASTERN
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The Leader
Sync/Test Generators.

Every important feature for under $2,000.
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Precise NTSC sync/test the delayed portion. Composite or distance, and be confident that
pattern generators. triggering provides stable viewin_g;‘ what you see is what you've got.
Leader's LCC-400 series sync/ g{;ﬁg ?%332%"8# ignrgugs.i;osigg ]
27 site v

test generators provide accurate signals, at either ° Two—year warranty.
reference signais for any off-the-air HorVrates is n Evaluation
breadcast %r nolnbtlnroadc?‘st automatic. = units.
operation. Available in either muiti- Leader's new *?
burst or sweep marker configurations,  dome-mesh 20 kV ) A history of high
the LCG-400 provides EIA and full- CRT assures o reliability permits
field color bars as well as staircase, bright, clearly ¢y Leadertoprovide
raster (in eight colors), window, defined displays, _¢  agenerous two-year
convergence and cross-hatch test even at the warranty (even on
signals. . .plus gen-lock capabilities highest or lowest s = the CRT). . .backed
and a host of auxiliary outputs. As a sweep rates. Al = by factory service
matter of fact, Leader’s sync/test for under $2.000. LVS-5850 NTSC Vectorscope. depots on the East
generators do virtually everything and West Coasts.

Evaluation units are
The Leader Vectorscop=' avai'able to all qualified customers.

is unique. Call toll-free (800) 645-5104 to

A network-proven Only the Leadsr LVS-5850 NTSC ~ Fequest: an evaluation unit, our
50 MHz oscilloscope. Vectorscope offers CRT-generated ~ '26V82 catalog, the name of your

the $4,000 generators do. ...
except cost as much.

" distributor and
phase/amplitude targets that are nearest "Select” dit
The Leader LBO-517 oscilloscope  as bright and clear as the vectors addftional information.
themselves. Now you can easily
verify NTSC Vectors in darkened
control rooms.

makes accurate and detailed
measurements. It offers sensitivities
of 1 mVto 10 MHz

MHz. Two main

generating the wno re

and 5mV to 50 M And, electronically For video engmeel‘b

and two auxilliary = & == targets eliminates know

channels can be Lo,' ot B non-linearity —
displayed on - e B errors caused

main and o .9 ¥ by CRT aging. d[fference,

delaye(d time \ 1 - . ; You can mount o8

bases (8 traces ¥ i Seemeegmee—— B 3 L itin your existin y o5
simultaneously g O 0200205 26D congole, view itg Ha“p"a“ge,sg‘ '?f;,};fg?ﬁégl‘?’ g i
while intensifying LBO-517 58 MHz Oscilioscope. from any angle Chicago, Los Angeles, Dallas.
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LPTV service authorized

The commission recently voted to
establish a low power TV service to
provide new broadcast programming
and ownership opportunities. The ser-
vice will operate on a secondary non-
interference basis to full-service TV
stations. Except for strict compliance
with technical standards to minimize
radio frequency interference, the
LPTV service will be essentially
unregulated, based on the commis-
sion’s belief that market forces should
dictate such operational and struc-
tural aspects as programming and
ownership patterns in a new service
whose viability is undetermined.

Noting that public comments over-
whelmingly favored the LPTV service,
the FCC stressed that it was providing
an opportunity for a new and needed
broadcast service, not a guarantee of
success for LPTV licensees.

“As the public has been reminded, a
low power license may not be a
license to print money,” the FCC said.
“It certainly is, however, a license (o
serve the public. It is in this spirit that
we authorize this service. The com-
mission expects that low power will
succeed, increasing competition in
telecommunications and acting as a
bellwether for unregulation of the
broadcast services generally.”

The distinction between translators
and low power stations is that
translators rebroadcast a full-service
station’s signal, while LPTV stations
may originate programming, but are
not required to do so. Low power sta-
tions must be used for broadcast. not
private, purposes, as broadcast is
defined in the Communications Act
and FCC rules.

The LPTV proceeding started in
1978 as an inquiry into the role of
LPTV broadcasting in the overall na-
tional telecommunications system. In
September 1980, the agency proposed
the low power TV service and
established interim processing pro-
cedures for handling translator ap-
plications, including those seeking
waivers for low power features, pend-
ing the outcome of the rulemaking. In
April 1981, faced with nearly 5000 on-
tile applications and with insufficient

6 Broadcast Engineering May 1982

staff and computer capability to han-
dle them, the commission stopped ac-
cepting new applications, with
limited exceptions. That moratorium
will not be lifted until the application
backlog has been reduced.

In July 1981, the agency proposed
technical standards for processing
translator and LPTV applications us-

ing a computerized prohibited con-

tour overlap approach to whittle the

application backlog. This report and

order adopts those standards.

Meanwhile, approximately &0 in-
terim translator grants have been
made in the continental United States,
10 including waivers for low power
features. More than 100 interim
grants have been made for low power
operations in Alaska.

It is estimated that, over the next
few years, as many as 1000 LPTV sta-
tions could be authorized, many in
rural areas, under the recently
adopted rules. To facilitate service to
rural America, a primary goal of the
rulemaking, the FCC is implementing
a phased processing program, begin-
ing with applications for rural areas.

This proceeding was based on the
following criteria set forth in the 1978
inquiry notice as the framework for
initial policy development:

» public need for program diversity.
There is a public desire for addition-
al TV service, which low power sta-
tions can provide. However, the na-
ture of that programming is prop-
erly left to the licensees’ discretion,
based on market forces.

* spectrum requirements and inter-
ference to communications ser-
vices. Despite the concerns of full-
service broadcasters, cable oper-
ators and land mobile radio ser-
vices, among other broadcast spec-
trum users, all competing uses for
TV spectrum can be accommodated
to some degree, with full-service sta-
tions assured primary use.

» media competition and economic

impact, low power/translator eco-
nomic viability and ownership.
There is no convincing evidence
that LPTV could have a compet-
itively destructive impact on ex-
isting broadcast, cable or micro-

wave stations; nor any assurance
of LPTV's viability. For the latter
reason, existing licensees will be
permitted to own low power sta-
tions within the limits of the
comparative criterion favoring di-
versification of broadcast inter-
ests. LPTV, as authorized, largely
unregulated, will foster a service
that may provide programming al-
ternatives, increasing competition
and enhancing telecommunications
services for the public.
impact on FCC resources and ser-
vice implementation delays. Ap-
plications received have strapped
the commission’s ability to process
them. Therefore, to facilitate pro-
cessing of the applications on hand,
the freeze on new applications will
not now be lifted. The agency will
use a tiered processing system, eval-
uating the most rural applications
first and working through to the
pending urban applications before
the freeze is lifted fully.

To shorten the hearing process, the
commission has streamlined its com-
parative hearing procedures and will
use largely paper hearings. When and
if the commission adopts a lottery
system for choosing among com-
peting broadcast applications, it will
be used in low power. Until then,
competing applicants are encouraged
to settle conflicts and resolve mutual
exclusivities themselves. The commis-
sion strongly encourages plans for
time-sharing and resource pooling
(which could be beneficial because the
service's viability has not been proven)
and will try to rule promptly on all
such settlements.

The following is background infor-
mation supporting the FCC action in
low power television.

LPTV chronology
* Aug.8,1978
Notice of inguiry issued initiating
the proceeding.
*» Sept. 9, 1980
Notice of proposed
adopted.
April 9, 1981
FCC votes to stop accepting appli-
cations.
e May 14, 1981
First low power
granted.
s July 30, 1981
Further notice of proposed rulemak-
ing adopted.
= March 4, 1982
Report and order.

On Sept. 9, 1980, the FCC issued a
notice of proposed rulemaking pro-
posing to authorize a new broadcast
service consisting of low powered TV
stations. The principal rule change
proposed was that TV translators. at

Continued on page 126
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AFFORDABLE

Infroducing the Ampex VPR-80.
Type “C” broadcast quality on a budget.

Excellent picture quality and low cost. That’'s what you get
with the VPR-80, the new professional video recorder

from Ampeax. Whether you're adding to your present
facility, or moving into the professional video market, you'll
find the VPR-80 to be a totally new concept. Yet, it
incorporates the most demanded features of the world’s
most popular one-inch Type “"C” VIR, the VPR-2, plus
several new and advanced capabilities.

The VPR- 80 provides the latest in recording tech-
nology. Ycu get a transport designed for superior tape
handling of all reel sizes from 6%z inch “spots” to 2-hour,
11% inch reels. It has dual microprocessors to control all
VIR functions and servo systems, a universal power supply,
built-in audio monitoring and a power-down feature that
remembers the control panel setup even when the
power’s off. Plus built-in diagnostics to keep operation and
maintenance costs to a minimum. But there’s more.

You a so get as standard the Ampex exclusive AST™
automatic scan tracking for perfect slow motion ana still

NE~INCH

frame pictures, plus frame-accurate editing with simple,
operator-oriented controls. Not to mention table-top or
rack-mount versatility and compatibility with the entire
family of Ampex VPR accessories. With the VPR-80, every-
thing frorr setup to servicing can be accomplished with a
minimum of effort and time.

The VPR-80 was truly des:gned for the operator. And
it's backed by the unique worldwide service and support
that Ampex is known for. To find out how the VPR-80 fits into
your application, contact yaur Ampex representative or
write Ampex Corporation, Audio-Video Systems Division,
401 Broadway, Redwood City, CA 94063 (415) 367-2011.

AMPEX
TOOLS FOR TOMORROW

Ampex Corporation » One of The Signal Companies 9
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Advanced
Transport Design
For fast and gentle
tape handling of all reel sizes
from & 2 inch “spots” to
2-hour, 114 inch reels

Serviceability
From the top, front and back
with hinged door assemblies
providing easy access to the
audio system, major plug-in
printed wiring assemblies and
power system.

pas

AST™ Automatic
Scan Tracking
Delivers disturbance-free
slow motion from play
to st Il frame mode

individual Head
Replacement
Giuickly with only a screwdriver,
Mo mechanical adjustment or
drum change required.

Frame-Accurate Editing
~Results from the VPR-80's precise

tape timer and search system,
AST™ and simple edit controls.

Fault And Non-Standard
Operation Detection
Perfarmed as part of the power-
up sequence. If detected. the
specific condition appears
as a unique code in
the timer display.




_All Wireless
Microphones Are

~ Not Created Equal

| This One is a

| Telex

Wireless mics aren’'t new, and sometimes it seems as if all
‘ systems are basically the same. However, Telex and its

Turner and Hy-Gain divisions have combined their 100 years
‘ of cumulative experience in microphone, antenna and rf

development to produce a DUAL DIVERSITY WIRELESS
SYSTEM THAT COSTS AS LITTLE AS SINGLE ANTENNA
INSTALLATIONS. The FM receiver can be operated with
one or two antennas. When two antennas are used, a unique
automatic phase summation network (patent applied for) pro-
vides superb dual diversity reception.

The Telex wireless sounds as good as a hard wired mic, offers
plenty of options and is economically priced. If you're inter-
ested in a wireless system that is more than equal—write us
today for full specifications.

Quality products for the audio professional

TELEX COMMUNICATIONS, INC.

*9600 Aldrich Ave So . Minneapolis, MN 55420 U S A
Europe 22 rue de ta Légion-d'Honneur, 93200 St Denis, France
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news

NASA device may reduce
UHF power needs

A radio wave amplifier invented by
Dr. Henry G. Kosmahl, an electron
physicist at NASA's Lewis Research
Center, may benefit UHF TV stations
by reducing electrical power re-
quirements significantly.

This has potential advantages
especially for US non-commercial
public TV stations, because the ma-
jority of them transmit on the UHF TV
band.

The device, a multistage depressed
collector, was originally invented by
Kosmahl to improve communications
satellite efficiencies. The device in-
creases the intensity of radio signals
transmitted by communications satel-
lites without increasing power con-
sumption —a real benefit for solar-cell-
operated spacecraft. The device can
also be used for terrestrial microwave
or ultra-high frequency (UHF) TV
transmissions.

A typical, large, 200kW UHF TV sta-
tion in a medium to large metropoli-
tan area requires about $300,000
worth of electricity per year to stay on
the air. By 1985, with expected fuel
surcharge and inflation increases, the
electric bill for US UHF broadcasters
could reach $100 million.

The application of the multislage
depressed colleclor to (ransmilter
amplifier tubes now installed at UHF
stations could reduce electric con-
sumption by as much as one-third to
one-half. This could amount to a sav-
ings of about $45 million beginning in
1985. Installation and equipment
charges for this device are expected to
pay for themselves in one year.

UHF TV stations presently usc
devices called klysirons to generale
and amplify the ultra-high frequency
current. Klystrons operate at efficien-
cies of only aboul 10 to 15%. By modi-
fying the klystrons to include the
multistage depressed collector. effi-
ciencies of up to 30% are achievable.
These higher efficiencies reduce
power consumption levels correspon-
dingly.

Communications satellites use
microwave frequency amplifiers for
transmission to earth antennas. These
amplifiers convert only about 20% of
available electricity into radio waves.
The remaining 80% of the electricily —
produced by solar cells—becomes
waste heat wilhin the satellite and
musl be dissipated by a cooling
device. Kosmahl's device recaptures
this waste energy to strengthen the
microwave signal. reducing on-hoard

Continued on page 128




Acquisition plus studio-type control makes the
Ampex VPR-20B your professional portable.

If you need more than just a portable acquisition re-
cerder, choose the improved Ampex VPR-20B. When you
go into the field for realism and immediacy, you'll khow
you've got it. Right the first time with videotape you've
already reviewed, edited and played back—on
location, ready to air.

It's the VPR-20B’s exclusive dual-cue editing that
gives it studio-type control in the field. From instant
reviews with precise return to the next edit point, to total
control when replacing undesired material with mid-
segment, color-frame accurate edits. You can now have
it all in one easy-to-use portable.

With the VPR-20B you also get top quality audio
and video every time. The built-in video confidence and
color stabilizer features play the picture back from the
tape into the camera viewfinder, or any color monitar,

MORE THAN
A PORTABLE

during recording. So you'll know that the picture you see
is the one you've got! And, unlike other portables, the
VPR-20B has a simple plug-in AC power pack which
replaces the battery. You can forget about bulky
external power supplies.

Most of all, the VPR-20B is backed by the unique
worldwide service and support that Ampex is known for.
So before your next field production, find out more from
your Ampex representative. Or write Ampex Corporation,
Audio-Video Systems Division, 401 Broadway, Redwood
City, CA 94063 (415) 367-2011.

AMPEX
TOOLS FOR TOMORROW

Ampex Corporation » One of The Signal Compames
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Individual Head Repiacement
Quickly with only a screwdriver. No mechanical
adjustment or drum change required.

Built-in Color Stabilizer

Lets you show full cotor in the
field without time base
correction.

One-hour-plus

Tape Capacity
With tong battery iife.

Tape Timer And
Servo System

Makes cues fast, edits clean

and color-frame accurate.

Plug-in AC Power Pack
Replaces battery and elim-
inates bulky external power

supplles.

Exclusive Dual-cue Edit Control
Lets you review, raturn to next edit and replace
unacceptable material with mid-segment edits.




editorial

Engineers:
An endangered species?

According to views expressed recently by
several video and audio equipment
manufacturers, engineering departments in
radio and TV broadcast facilities serve little
purpose beyond providing high-cost labor. In
their opinion, the engineering staff has little
say in decision-making that leads to
upgrading current station facilities or toward
acquiring new equipment. Further, because
deregulation has reduced the legal staffing
requirements of engineering expertise,
manufacturers seem to be saying that
engineers may soon be an extinct breed.

Bunk.

It seems that these manufacturers have
failed to study the FCC ruling. Although the
ruling called for a reduction in staffing
requirements, stations still remain
accountable for the quality of the broadcast
product in terms of technical standards.
And although some pressure hasbeen removed
from individual staff members, management
personnel assumed additional responsibilities
to maintain the signal parameters within
industry-accepted limits. The regulatory
reduction places a competency judgment
upon the shoulders of those ultimately in
charge of total station operation, rather than
depending on an official engineering license.
That license, according to the commission,
was not always a true indicator of an
engineer’s competence, but often signified
only the ability to pass a technical exam. A
key factor in the engineering deregulation
action was the inability to pinpoint a
technical person’s skill.

In our experience, a progressive broadcast
station is one that successfully coordinates
the efforts of every department, with
engineering, production, promotion, finance
and general management working as a team
toward a common goal. Thus, each segment
of the organization has its own area of
expertise and responsibility.

It is not intended that engineers provide
ideas for new programming or for new
effects, but they certainly can offer critical
input to those areas. Naturally, programming
concepts are the realm of the production
staff. In their planning, they approach
managers concerning budgets, and engineers
about applicability of particular equipment to
a production need. Such communication
between production and engineering is
crucial for the adaptation of new technologies
and techniques in station use. Thus,
engineers are involved from the very
beginning if a more efficient operation is to
be achieved or a more salable signal
delivered. Only in a small station—~in which
the production manager, general manager,
financial officer and chief engineer is the
same person-can change occur without
dialogue.

To those of you who think that engineers
are not crucial members of a station’s
operating team, we offer these challenges:
interface new equipment based upon the
information given in the sales pitch and the
technical manual; keep new equipment
functional relying on manufacturers’
customer service departments; design a new
facility or revamp a department; and, at the
same time, keep the signal quality within the
specifications laid out by the industry.
Attempting any of these on your own will
give you a whole new perspective on the
support provided by engineers.

To state, as some manufacturers have, that
decision-making about equipment purchases
should be left solely to the production
department or to the general manager,
without a major input from engineering,
makes us wonder if they would also ask a
pastry chef to repair the engine of a Peterbilt
truck.

What do you think?

1=T0)
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“I have never been as impressed
_ with a new piece of gear asl am
with our programmable SatCom
Technologies earth station antenna.”

WAXBT is a technical leader that installs a lot of equipment.
According to Dave Frasier, “The technical quality of our new
SatCom Technologies” 9.2-meter antenna is excellent, and
it has brought new flexibility and a more competitive edge
to our programming.”

The Model 920C 9.2-
meter antenna incorporates
high speed drives (2°/sec.)
directed by a micro-processor-
based programmable con-
troller. The controller can
store and access up to 39
satellite positions. WAW/BT
is using the controller’s
scheduling function to
move the antenna auto-
matically from one
satellite to another at specific times throughout the day
to receive syndicated programming, sports events
and feeds from its Washington news bureau.

SatCom Technologies’ high-technology
antennas are available in sizes ranging from
3-meters to 13-meters. \¥e also offer the
exclusive Torus multiple-beam antenna in
4 5-meter and 7-meter equivalent sizes.

Each antenna combines the extra-
ordinary high surface accuracy of
RSi's AccuShape aluminum
reflector with an extremely rigid
mount. This means greatly

WA/BT Richmond.

Dave Frasier Technical Operations Manager

WAX/BT-Richmond, Virginia

improvea sidelobe performance and the ability to upgrade
to Ku-band.

Mr. Frasier continues, “\We beat our competition, we save
ourselves money and headaches. We give our viewers the
best senvice and the best programming, whether it comes
from across the state or across the country.”

For more information on SatCom Technologies” earth
station antennas, call David Speed at (404) 448-2116.

o ;
kﬁ SatCom Technologies, Inc.
= an RSi Company
2912 Pacific Dr. Norcross, GA 30071
(404) 448-2116 Telex 70-3496
Circle (10) on Reply Card




Although hazardous weather and rush-hour traffic hindered their efforts, ENG news crews assembled the limited
details surrounding the crash. Here, John Goldsmith, WDVM, provides the first broadcast of those facts.

e & b LI 8 welelel el B
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Thick, wet snow covered the city,
choking off traffic,
closing public and private
businesses, and slowing pedestrian
movement. Despite these conditions,
the news crews knew that they had to
get to the site of the crash,
the 14th Street Bridge, where
Air Florida Flight 90 had come down.

Photo: Dan Beigel/Sygma

* Emergency vehicles at the Potomac

ENG crisis coverage:

The crash
of Flight 90

By Deborah Gerhard, technician, CBS, Washington, DC

Anyone who has fought a midtown rush-
hour traffic jam can sympathize with the
news crews who tried to get to the bridge on
the cold Wednesday afternoon, Jan. 13, 1982,
when Air Florida Flight 90 crashed. The
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worst storm in two years had hit Washington,
DC, causing many federal and District of
Columbia employees to empty into the streets
in an attempt to leave the city early, before
traffic became heavy.The crash of the jetliner
had closed the 14th Street Bridge, a main
artery into Virginia, adding to the
transportation problem.

Word of the crash first game into the CBS
News Bureau in Washington, DC, over the
police scanner. It did not seem as though it

would amount to much; most airplane crashes

involve small planes and are not covered by
the networks. But as more information came
over the scanners and the wire copy began to

move, the full extent of the damage began to
be realized.

An attempt to confirm the type of aircraft
and the location of the accident with the
Federal Aviation Administration failed
because the FAA was one of the government
offices closed due to the snowstorm. Finally,
confirmation was obtained by calling the
Chicago bureau of the FAA and local
officials.

Even before official confirmation of the
crash was received, CTN, the technical arm
of CBS Washington, was notified of the
accident and began covering the story. As an
organizationally separate unit of CBS

Photo: Dan Beigel/Sygma

Rescuers battle ice in search of survivors
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Washington, CTN provides facilities and
personnel to CND, the journalistic unit of the
bureau. Both are coordinated by Jack Smith,
the bureau chief.

As soon as CTN was notified of the
accident, a 2-man microwave crew was
organized and sent into the traffic jam to
negotiate their way to the Potomac in one of
the two vans used by CBS for microwave
relays in the Washington area. The closing of
the bridge had caused a huge traffic backup,
forcing many motorists to abandon their cars
in frustration.

As luck would have it, WDVM, Channel 9,
the CBS affiliate in Washington, had a camera
crew and microwave truck between National
Airport and the 14th Street Bridge, covering
the weather-related closing of the airport. The
crew had even taken pictures of the doomed
Boeing 737 minutes before it took off.

John Goldsmith, from WDVM, was the first
reporter to arrive at the scene of the crash,
and his crew took pictures of the injured on
the bridge and the helicopter rescues of those
in the water. He interviewed eyewitnesses
and provided the first live reports of the
disaster.

WJLA, Channel 7, the Washington ABC
affiliate, had a cameraman between the
Memorial and 14th Street Bridges taking
pictures of the traffic problems caused by the
storm. When he heard of the accident he
pulled off the road and ran back to the bridge
with his equipment. He was able to get close-
ups of the passengers being pulled from the
water to the river bank.

The first CBS network crew to arrive at the
scene was at the White House when it heard
of the accident. Fearing that they would be
unable to reach the river by car, they ran
more than a mile and a half to the scene with
a Sony BVP 300 and BVU 110, wearing suits
and dress shoes. They covered the
catastrophe for three hours, without warm
clothing, before relief could be arranged.

By that time the police had closed off the
bridge and river banks so that the closest
camera positions available were at the end of
the Virginia side of the bridge. The CBS
microwave truck was parked on the south
side of the highway, more than 800 feet from
the camera position. The cables lying across
the road were constantly run over by police
cruisers, rescue vehicles, snow plows and
mobile units.

Photo: CBS Network

Electronic videographic of Flight 80

CBS had recorded the tirst WDVM bulletins
off the air and fed them to New York on the
permanent transmit line that links the two
cities. Dan Rather narrated the first report out
of the Evening News studio in New York. The
crash had occurred at 4:01 p.m. Bulletins
went out at 4:17, 4:23 and 4:25 p.m. from
NBC, CBS and ABC, respectively.

CBS has a 2GHz microwave downlink from
the WDVM transmitter tower to the CBS
bureau located at 2020 M St., NW. The input
to this downlink can be switched at the
WDVM master control center. According to
an agreement that CBS has with its affiliates,
the raw footage was made available to CBS
and transmitted via this fixed microwave link.

The pictures being transmitted were
powerful. They showed a helicopter darting
dangerously close to the ice, a frail woman
hanging from a line to the helicopter, and
hands waving for help from the water. The
raw footage was especially gory: decapitated
bodies slumping in the automobiles that had
been sheared off by the falling airplane,
mangled bodies floating in the water, and a
mittened hand sticking out of an automobile.

Steven Gendel, WDVM anchorman, said,
“We apologize for the dramatic nature of
these pictures, but the story is dramatic and
we haven't had a chance to edit them.”

CBS elected not to use some of the more
gruesome footage, deciding that the story
could be covered better by showing wide
shots of the rescue and interviewing
witnesses of the unusual crash. Most airplane
crashes burn and there are no bodies to be
recovered, but because of the icy crash of this
plane, more than 74 bodies remained under
water.
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By 5:30 p.m. the microwave truck was
beginning to transmit pictures from the scene
using a direct shot to the CBS microwave
receiver on the WDVM tower. Dusk had begun
to fall soon after the crash, and by 9 p.m. the
darkness and bitter cold temperatures had
‘halted rescue attempts for the evening.

The lead piece in the CBS Evening News
was produced by Susan Zirinsky, associate
producer. Bob Schieffer, anchorman, narrated
the story as it was aired from the studio,
because the information on the crash was still
scant and changing. Part of John Goldsmith’s
original track was used, as were some of the
eyewitness interviews he had provided.
Schieffer made notes while Zirinsky and
Charlie Wilson, editor, pieced together the
4-minute insert.

By the end of the 6:30 edition of the CBS
Evening News, Deborah Potter was able to
make an on-the-scene report that became the
lead story on the 7p.m. edition. Back at the
accident site, lights had to be set up. Little
more could be seen of the rescue attempts
than the search lights used to look for
remaining bodies.

News correspondent Robert Schakne’s
interview with one of the victims, along with
the footage obtained during the afternoon,
was used for the 11:30 p.m. CBS Special
Report on the tragedy.

Meanwhile, CBS News faced different, and
in some ways, more demanding
circumstances than they did in covering the
first few hours after the crash. Developments
at various locations required additional
coverage. A long-term monitoring system had
to be set up to cover the bridge—from both
the center span of the bridge and the river
bank, for radio and unilateral television. Also,
a briefing station had been set up on the
bridge for police liaison officers, rescue
workers and relatives that had gathered to
watch the salvage operations. The National
Transportation Safety Board (NTSB) had
decided to hold nightly briefings in the Twin
Bridges Marriott, which would have to be
covered. The Crystal City Marriott, where
relatives of the passengers were gathered
waiting definitive word on the victims, was
also covered.

sAnother difficulty was that President
Reagan was leaving lhe next day on a trip
and reporters were dispatched to cover that
story, reducing the manpower available.

Forecasts from the National Weather
Bureau indicated that temperatures would
plummet during the next week, and near
daybreak more than four inches of snow was
predicted. Visibility was less than half a mile
and traffic was still a problem on the
snowbound streets.

Two live inserts were transmitted from the
bridge for the Morning News on Jan. 14.
However, the transmitter used for a return
cue from New York was found to be
intermittent so the cues would have to be
taken off the air. A small Sony monitor was
found so that the reporter could hear the
program, which meant no mix-minus was
available. The reporter heard himself on the
program return, a less than optimum
situation.

The first insert went well, but 15 minutes
before the second one was to go on the air, a
police car with a dragging muffler tore the
cables leading to the microwave truck from
their connectors. The audio—four cables, 800
feet each —was broken. Only one twin lead
that had video remained. Just enough cable
was found to reach the camera position
before the insert went on the air.

Coordination of the various feeds was
accomplished by designating one of the six
2-way frequencies in the 450MHz band used
by CBS as the bridge channel. Because of the
large number of 2-way transmitters in such a
small area, intermodulation distortion was a
persistent problem during the coverage.

On Friday, Jan. 15, a microwave truck went
to the hotel where the NTSB briefings were
being held and sent a straight shot to the
WDVM tower. CBS has two remote-controlled
microwave receivers on the WDVM tower, a
Nurad quad horn and a Nurad Superquad
antenna. On Sunday, Jan. 17, a second feed
from the bridge to the WDVM tower was
needed; one for the pool feed and one for
unilateral.

An alternative hop was set up from the
Twin Bridges to 2030 M St., where the
receivers for the news bureau are located. A
room was rented on the third floor and a
13GHz link was directed toward the
microwave truck on the bridge to a fixed
receiver on the Chanin Building via a 2-foot
Farinon dish. The signal then went via a fixed
downlink on 2GHz to 2030 M St., a tall
building adjacent to the 3-story CBS bureau.
Interference from other microwave sources
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“For
nearly
30 years
we've been
working hard
to helpimprove
your signal
quality.”

Tektronix:

COMMITTED TO EXCELLENCE




TE TELEVISION
PRODUCTS

i o Long . B Charles R. Barrows
Vice President | ' : B

" N General Manager
akManager , RS o Television Products
Communications ! ' B s Communications
Division ¢ 4 Division

690SR Comb Decoder

2200 Multipurpose
Oscilloscopgs

i - (Actﬁfl displays)

Copy gt @ 1952 Textronx. Inc. 4l nghts reserved. 115

I v 1. o AR | Al 1




Hard work pays off.
These new products
from Tektronix continue
to help you achieve
better signal quality.
Over the years we’ve been first with
many of the products which have
not only helped improve the quality
of your signal, they’ve simp ified
your job. We continue this tradition
today.

380°NTSG- TEST MONITOR

The industry’s first combination
waveform monitor, vectorscope
and general purpose oscillascope.
Only Tektronix puts these three
essential functions in.one compact,
lightweight package.

The 380 offers priced-r ght
performance as a producticn or
maintenance tool, in the studio or
field. Vertical interval test signals,
tangential noise, differential
gain/differential phase and many
more measurements are handled
with aceuracy and ease.

DC operation and opticnal bat-
tery pack assure completely porta-
ble operation. Probe input provides
in-circuit testing of video ard other
electronic circuits.

496 SPECTRUM ANALYZER

Here’s high performance, plus por-
tability unmatched among lab qual-
ity spectrum analyzers. The 496
measures signals from 1 kHz to 1.8
GHz. including AM, FM, TV and
STL. There’s the resolution to de-
fine power line-related sidebands.

1980 Answer™ Option 3 NTSC
Application Software

e ————

dynamic range to measure signals
with power retio of 108:1 and
incidental FM of only 10 Hz p-p.
You get proof of performance
measuremerts, even at remote
transmission sites.

Three-krob set-up and
microprocessor-aided controls
make the 496 easy to use. Signals
are stored and compared digitally.
And full programmability can e or-

! _dered now (specify the 496P) or

added easily later to fully automate
yourspectrum analysis. The 496 is
compatible with the Tektronix 1405
Television Sideband Analyzer
Adapter.

2200 VULTIPURPOSE
OSCILLOSCOPES

The new 2213 at $1100 and

2215 at $1400 represent a new
performance/price standard in por-
table scopes. You get full-range
capabilities for far less than what
you'd expect to pay.

Key features include two 60
MHz channels, 2 mV sensitivity and
an advenced trigger system tnat trig-
gers on either TV lines or fields
at any sweep speeds. Model 2215
includes dual time base for making
calibratad delay measurements
with accuracy to = 1%2%.

These new scopes are com-
pact, lichtweight and reliable No
better value on the market today.

TM5200 PROGRAMMABLE
GENERAL PURPOSE
TES™ EQUIPMENT

These new IEEE-488 compaltible

instruments offer high indivicual
performance and make it
easier than ever to configure
and program a fully autcmatic
test and measurement system.

The line includes ar in-

strument controller,
twD power main-
frames, 350 MHz
or135 MHz
Universal Counter/

TM5000

Programmable
Seneral Purpose Test Equipment

Timers, a 2C MHz Function Gener-
ator, a triple power sLpply, a 42
digit DMM with built-in math capa-
bility, a 350 MHz RF scanner for
signal swilching, and a multifunction
interface for linking instruments to

a device o system under test.

1980 ANSWER™
OPTION 3 NTSC
MONITCRING SOFTWARE

This new NTSC application pro-
gram lets vcu aperate Answer with
more speed and programming
ease than ever before. 1980 An-
swer Optior 3 handles virtually
every off-air signal measurement
made today by the FCC using FCC
or NTC-7 VITS All automatically,
with digital acciracy and repeat-
ability. Option 3 also includes color
bars and SCH Phase mea-
surements. New PAL application
software is available as Answer
Option 2.

690SR WITH COVB DECODER

Our 690SR Co or Picture Monitor
offers added flexibility now with youf
choice of decoders with a notch or
new comt f Iter. Withiits high resolu-
tion, precise canvergence and stable
color, the B90SR continues torepre-
sent the industry standard of refer-
ence for judging color picture quality.
For the ful story, contact
our neareslt Field Office (listed in
major directories) or call toll-free,
1-800-547-1512. (In Oregon,
1-800-452-1877.)

Tektronix, Inc.
PO. Box 482¢
Portland. O 37208

Tektronix
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was minimized by using split channels and
opposite polarization.

Almost immediately after the crash, a pool
feed was set up. When the police decided to
reopen the 14th Street Bridge and moved the
trucks to the center span of the 3-span
bridge, only one optimal camera position was
available. That position became a pool
position that the networks rotated on a daily
basis. The jetliner had fallen very close to the
bridge, and to see the salvage operations the
pool camera had to lean over the railing. In
order to accomplish this, two legs of the
tripod were placed over the railing and the
camera was taped to the rail. The cameraman
sat on the railing with a safety harness as a
restraint. A second pool position was
established on the river bank. The police
would allow one camera on the shore
as long as no close-ups of the bodies were
shown, as a courtesy to the relatives of the
victims.

The microwave truck was now feeding two
microwave signals {one designated as the pool
feed and the other a switchable feed of the
unilateral camera), uncorrected videotape
from the shore camera position, a feed from
the NTSB briefing room and radio audio.
Power on the bridge was provided by three
Honda generators: two 300W generators for
the cameras and one 1.5kW for the truck.

On Sunday, Jan. 17, the temperature
dropped to 5°F, and on the bridge, the wind
chill factor was - 43°F. Sleet fell throughout
the day, covering the cables on the bridge
with ice and causing connectors to freeze.
The connectors had to be periodically
reseated to ensure conduction.

The weather made staying outside for any
length of time impossible, so a recreational
vehicle was rented by CBS. Feeds for five
monitors and a Sony BVU 200 VTR had to be
run to it so that the producer and reporter at
the scene could view the material being sent
to the bureau and make a backup recording in
case of microwave trouble. Three color
monitors were used to preview the pool and
unilateral cameras, as well as the tape
playback. Two black-and-white monitors were
used to monitor the pool and unilateral feeds.
The extreme cold shortened the average life
of the batteries for the 2-way transmitters, so
the camper was equipped with four battery
chargers for the 2-ways and two battery
chargers for the portable shore camera.

Traffic to the bridge was still a problem,
even four days after crash, which caused a
considerable delay in the delivery of any
equipment requested from the CBS bureau.
Food arrived frozen, so propane was brought
in, allowing food to be reheated in the
camper. Gasoline for the 4kHz generator in
the camper was delivered by courier. The
cables were in constant danger from the snow
plows that were trying to keep the bridge
cleared.

On Tuesday night, Jan. 19, the police
requested that the trucks be moved again in
order to open the center span of the bridge.
When they learned that the cables were

Photo: CBS Network

Recovery of the flight recorders

frozen to the bridge, they relented and
allowed the trucks to stay for the rest of the
coverage.

The flight recorders, a vital link in the
accident investigation, were still missing.
Finally, on Jan. 20, a week after the crash, the
recorders were located and pulled from the
water. News coverage from the river ended.

The key to providing initial coverage of any
crisis may well be a matter of where the news
crews are at the time of the accident, as was
the case with the Air Florida disaster.
However, the coverage that follows is the
product of the skill, experience and
commitment of the crews, as well as the
amount and quality of their equipment.

B
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Taft Broadcasting
iIs an immensely
successful com-
munication com-
pany with TV stations in
seven major markets. Their
quality standards are
tough. Their business
standards are demanding.
And that's why, for the past
three years, Taft has been
sold on 3M Routing Switchers.

We lived up to their
standards by saving them
time and money. We saved T ft B
them installation costs by a ;
setting up quickly and eas-
ily.We saved them equipment
costs by doing more with
less. And we saved them man-
power and modification costs
by expanding the system as their needs ex-
panded. With 3M Routing Switchers, Taft was
faced with add-ons, but never with obsoles-
cence.They know our system will be as state-of-
the-art tomorrow as it is today.

Our system can be as simple as a 10x1 or
as sophisticated as a computer interfaced sys-
tem controlling tape and film machines, printing
logs, or connecting any combination of inputs
to any combination of outputs. All at the touch of
a button or the pulse of a computer command.

Virtually all 3M switching equipment is

Taft Brocdcasting Company
1718 Young Street
Cincinneti, Ohio 45210

road
you cant affor
second best.

MICroprocessor-
based, so you
can delegate con-
trol to individual
stations, yet lock out
other stations to pre-
vent operational inter-
ference. You can route
audio and video sepa-
rately. And all controls are con-
necled by one coaxiai cable.
We offer five series of
switchers, with your
choice of control panels.
t' And each one is de-
CaS In y Signedto stay on the job
for years.
For a firsthand im-
pression of 3M Routing
Switchers, check with John
Owen, V.P. Television Engi-
neering at Taft Broadcasting. So far, he's only
had ene complaint: “I wish we would have had

~ them in'76,"77 and '78".

If you'd like more information about
3M Routing Switchers, call us collect at 1-612-
733-8132. Or write us on your letterhead at 3M
Professional Audio/Video Equipment, Bldg.
223-5E, 3M Center, St. Paul, MN 55144, For
inquiries from outside the continental U.S,, call
or write, International Operations, 3M, Bldg.
220-5E, 3M Center St. Paul, MN 55133. 1-612-
736-2549.

3M hears you .

Circle (11) on Reply Card
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Application of digital technology
to the delay and time compression of audio signals
provides valuable capabilities to the radio talk show as well as
the TV production house. Manufacturers are taking
advantage of this new frontier by refining existing systems.

Digital audio delay
&tlllle compression

By Dennis Ciapura, group vice president, telecommunications, Greater Media, East Brunswick, NJ

The first delightful pangs of spring
fever lighten my spirits as 1 gaze
through the production studio win-
dow to catch a glimpse of a freshly
painted world. Thecalendarbalancing
precariously on one edge of the con-
sole shows that it is some day in May
1970. Unfortunately, my spell is to be
shart-lived. My attention is forcibly
diverted to threading several feet of
magnetic tape through an ungodly
maze of rollers and tape guides that
trace an absurd path around the
perimeters of two Ampex 350s. Each
time I execute the procedure, I stand
embarrassed before some imaginary
tribunal that judges studio practice to
see that it is state-of-the-art, for I know
that this is not.

of achieving the few seconds of delay
required to perform “bleeper” func-
tions during live broadcasts was the
first and most attractive application of
this technology, many others have
found acceptance in radio and TV
operations. Before reviewing these
newer applications and taking a look
al some of the equipment that is
available, let's take stock of the effects
that can be achieved with various
degrees of audio delay.

Figure 1 illustrates the audible ef-
fects that can be expected within
popular ranges of delay. The limits of
these ranges are not absolute and ex-
perienced engineers may differ with
points where one effect ends and
another picks up. However, the chart,

Figure 1. Audible effects as the delay increases

pianc is recorded at equal levels in
each channel, but with one channel
delayed a few milliseconds, the
listener will perceive the repraduced
sound as coming from the channel
that radiates the leading signal. One
obvious application of this effect is the
capability of placing an instrument or
voice on one side of the stereo stage
without having to lower the level in
the opposite channel, thus preserving
maximum loudness cf that source in
both stereo and macno.

As the delay is lengthened, the ear
begins to discern two separate sounds
and an audio doubling effect is heard.
This effect can be useful if the fuller
sound of an extra instrument or voice
is desired. The more sophisticated

HAAS (PRECEDENCE)

DOUBLING

ECHO

5 30

Well, that was 1970 and, for all prac-
tical purposes, that was the state of the
art! The digital time delay devices that
we all dreamed about were yet to be
developed in a form that was
economically feasible for broadcast
application. Like most technological
developments, digital audio delay has
enjoyed an exponential rate of im-
provement in the last few years.

Although a non-mechanical method
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DELAY IN MILLISECONDS

which may be used as an aid in
understanding how digital delays
work, can be considered (o be general-
ly accurate and useful for planning
purposes.

The Haas Effect area is useful for
shifting stereo images without un-
balancing levels. This is the famed
precedence effect that {ools the ear in-
to thinking that the first of two closely
time-spaced signals is dominant. If a

1000

digital delay devices can even shift the
pitch a bit to electronically simuiate
real harmony.

The longer delays impart anr echo-
like characteristic and, if recirculation
is provided, a realistic reverberation
simulation is generated. It is impor-
tant to understand the role of the
recirculation, or feedback loop, in
determining the character of the
reverb. A delayed portion of the audio



Versatile, Affordable Titlers From
Video Data Systems..

TPT-2500

A powerful titler at a low price.

» 480 row resident memory with digital cassette
option “or 27,840 character line sto-age

= Fast paje composition with features like
line anc page centering and “'word integrity”’
automatic page formatter

m Manual and auto sequencing

& Attractive 16x20 character matrix

= Upper end lower case in 3 heights, 2 widths

® Border, drop shadow and.deep drop shadow

m Biack o~ white characters and edges
selectasle on a line basis. "*See-thru’" and
graphic characters

® ) crawss, operator positionable, alorg with
positionable, vanable size title window

Alfor only $4995. Digital cassette opton $2495.

TM-1024B

Combines titler and message generatar in
one small package at one low price.

» Chaice of 8 color backgrounds in stand-
alone mode

m Switchable for downstream keying
applicazions

= 16 page resident memory

s Ayto lime centenng

m Characcer insert and delete

® Manua and auto sequencing

= 10x14 character matrix

Tutler and message generator combined
far $2795.

T-1000A

Advanced character enhancements .

Black and white characters in 2 heights
Drop shadow and border in both black
and white

® “'See-thru’’ characters
b = Roll

s Crawl
& Qff-line editing
® 16 page resident memaory

All these teatures for $3995.
For more information, call or write tocay.

=@ VIDEO DATA SYSTEMS

Corperate, Hauppauge. New York {516) 231-4400
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The Performance
a Broadcaster Expects,

The Features and
Reliability He Demands.
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£
\ RECORDERS &

PROD
e engin them to be the
\/\/ultimate oadcast
production. They embody the
innovative technology and the highest
reliability that has made us The Naw
Workhorse in audio production.

THE ULTIMATE IN PRODUCTION EFFICIENCY

» Three speeds: 3%, 7Y2, 15 or 7V2, 15,
30 ips.

- Full, two and four track formats.

« Flexibility in cabinet choice: desk
type, overbridge or rack mount for
custom installation.

« Full servo, D.C. PLL transport
governed by an-on-board
microprocessor—an industry first.

» £20% vari-speed with ips or
percentage display.

« Built-in, no overshoot return<to-zero
with optional 10 memory/one stroke
and keyboard access autolocator.

« Internal multi-frequency square/sine
wave generator.

 Preset master bias switching.

« Electronically balanced I/0O with
direct-coupled, high.current outguts.

- Automatic reel size sensing with
single hand, bi-directional tape rocking.

- Cue control with lifter defeat and
controlled wind.

« Dump edit and shuttle edit control.

- Integral, precision splicing btock

« Cue speaker and headphone
monitoring.

+ Wow & Flutter: Less than 0.04%.

. Dot R DIN 45507
M"ZC‘ accgsslp ay dacl tea o ith - Distortion: Less than 0.1% @ tkHz,
» Modultar, single card electronics wi 250nWh/m.

high slew-rate integrated circuits.
THE ULTIMATE IN ANALOG AUDIC

» Maximum Output: +28 dBm.

» Adjustable record phase compensation.
These features and more will allow

you to do your jab faster while delivering

every last dB of performance. It's the

productive and efficient solution to the

demanding new realities of the

contemporary broadcast facility.

ENGINEERED 30 BE EASILY SERVICED

ccess to all components makes

Amaintenance straightforward. The
audio, transport, master CPU and

power supply electronics are all of
modular, card frame design; the entire
transport assembly is top-hinged to
allow wide-open access while the deck
is in operation.

ENGINEERED TO "HE HIGHEST STANDARD
OF RELIABILITY

Reliability is paramount in Otari's

- Dynamic Range: >75dB measured
from noise floor to 3% THD (30 igs,
#226 tape).

» Frequency Response: 0 VU (+4)
35Hz-29kHz, +1.0, —~3.0dB @ 3C ips.

approach to doing business. We've
earned an enviable reputation for
quality and value that has made us the

world lead=r in broadcast automation
(Model ARS-1000) and compact
production recorders (the 5050
Series). With the new MTR-10, we have
successfully bridged the gap between
the new technology and reliability.

Evaluate the MTR-1D recorder for
yourself by contacting your authorized
MTR-10 Series professional audio
dealer. I§ will become evident that Otari
is several steps aheac of the
competition—again. Audition the
performance, features and engineered
reliabilitv that will mee? the needs of all
broadcasters for years to come.

If you'-e really thinking of buying
broadcast Jrecision, there's only one
logical decision.

2 Davis Drive

Belmort, California 94002
(415) 592-8311

Telex: 910-376-4890

© 1982, Otari Corp.
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input may be recirculated through the
delay system several times before
decaying, thus providing ultimate
reverberations of several seconds
from a delay line capable of a few hun-
dred milliseconds. The feedback or
recirculation path can be EQed to
simulate hard (treble-boosted) or soft
(highs flat or rolled) reflections.

Staggered delays without recircula-
tion can be mixed to simulate natural
room reflections, complete with
comb-filter effects. This approach can
be useful in restoring ambiance to
a closely mic’'d source. In this ap-
plication we are not looking for any
reverberation, but rather a reconstruc-
tion of the pattern of short-term reflec-
tions that would be heard from a nor-
mal listening position. A microphone
placed close to a source will pick up
all source and no reflections, thus
lacking liveness. Close mic’ing has
become a necessary evil in broadcast
studios to inhibit room-noise pickup
and in recording studios to prevent
crossfeeding of instruments. Clever
use of delay devices can restore life to
these artificially deadened sound
sources,

Digital delays can also be modulated
to produce flanging effects. As broad-
cast production depariments strive to
be more creative, digitally generated
special audio effects provide the op-

BTy

portunity to produce truly unique
spots at relatively low cost. Modern
broadcast production consoles are
leaning more and more to profes-
sional recording configurations, so it
is easy to interface the new digital
delay gear, simply and conveniently
for operator use.

In the past year or so, digital time
compression devices have blassomed,
particularly in TV production. In this
application, a tape transport speed
control device is married to a digital
pitch changer so that a tape can be
speeded up without changing the

tAKG
i Acoustics
BK-10E2

pitch of the audio. The value of this
maneuver is obvious. The running
time of any program source can be
shortened (or lengthened) without the
listener being aware of the change.
Over the course of a 90-minute movie,
several minutes may be shaved
without perceptible visual impact or
audible change in pitch. This means
that for a given amount of commercial
content, less deletion editing is re-
quired to fit a fixed time slot.

In both audio and video work, the
subliminal effect of a faster paced spot
can be exploited where appropriate,

ol r : =
e g
'{aaAMev

creative tool and a powerfu problem-solver. The “constant Q" Or:)an 6228 Parametnc of fers the flexi-
bility of stereo, four-band 2arametric EQ and infinite-cut notch filtering all in.one unit. The same
equalizer can both “sweete” program material and notch out hum or whistles in low-quelity sources
like remotes. It’s this combination of functions which has made the 622B the world leader in Paramelr ¢ EQ.

When the 622B is used on:lin2 to tailor your airsound to your exact requirements, sw tch-
bypass ability makes proofs convenient. Wken it’s used in the production studio, it can make spots,
promos, and effects really special!

For the demanding professionzl, t1e 622B offers excellent noise and distortion performance,
rugged construction, extensive RFl-proofirg, stability, and the reliability and support voL'v2 come to

expect from Orban.

Contact your local Orban dealsr to find out more abaul the cost-effective, world-class kead-

er in Parametric EQ—the 622.

orban

Orban Associates Inc., 645 Bryant St., San Francisco. CA 94107 (415) 957-1067

26 Broadcast Engineering May 1982
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Ampex Announces

the Practical End of
Video Jitters.

Video Jitters can
drive you up a wall.

[t happens when you've
repeated an edit over and over
You want it perfect. Now, everything's
cued up just right. You hit the edit button,
and what co you get? A glitch. A shaky

picture. A sour stomach. Video Jitters.

The culprit is stiction—friction
build-up so bad that the tape actually
jerks across the heads and scanner.
Humid conditions can make it worse.

But not if you use Ampex 196
One-inch Broadcast Video Tape.

Every batch of Ampex 196

has to pass the toughest test in the
industry—stiction-free operation

! at the extreme environments of 90% RH
and 90°F, to guararnitee that you have consistent
stiction-free ogeration under all conditions.

Ampex 196. Less friction, because who needs it?

Ampex196 One-inch VideoTape.
ANMPEX

Ampex Corporation - One of The Signal Companies

SPECIAL OFFER
FREE $400 1" REFERENCE TAPE

Send me the de-ails on how to get my frze
$400 reference tape for buying 10 hours cf
Ampex 195 One-'nch Broadcast Video Tere.

| !
| |
| I
| |
NAME _ - = |
I TITLE I — - I
| company - |
| ADDRESS o I
| ciTy _ STATE ZIP
| pHONEC ) |
| Offer expires May 31, 1982. |
| Send to: Ampe« Corporation, Magnetic Tape Civision, |
| 401 Broadway MS 22-02, Redwood City, CA 92063 |
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BLEEPMNE 675

Comex Systems Bleepmate 675

and tight copy virtually ceases lo be a
probiem. In terms of reduced labor
costs for redoing ill-timed spots, many
stations may find that a digital time
compression unit will pay for itself in
a short time.

In the more traditional application
of digital delay, the bleeper, the big ad-
vances have been in the area of price
reduction. Delay devices with ex-
cellent performance and superb
reliability are now within the reach of
virtually every broadcaster. Shopping
for a delay unil can be a lot of fun.
Here is a rundown on some of the
many that are currently available.

A.K.G. Acouslics offers an excellent
reverb system called the BX-10E2.
This unit combines digital delay with
springs and transducers to achieve
natural reverb quality. AK.G. calls
this approach a Torsional Transmis-
sion Line, or TTL. The system is small

enough (12" x 17" x 19”) to be used in
the field and good enough to replace
much larger foil and plate systems in
fixed studio applications. High and
low frequency EQ is provided and the
unit is insensitive to acoustic feedback
so that it can even be used near
monitor speakers.

Another A.K.G. unit, the TDU 7000,
offers up to 399ms of delay with 30Hz
to 15kHz response and 90dB of
dynamic range. This unit employs 16k
RAMs and is supplied in modular
form so that the user may assemble
various combinations of input, output
and delay modules for custom ap-
plications.

Broadcasters who are into remotes
that involve sound reinforcement will
be interested in Altec Lansing’s 1640
and 1641 time delay systems. These
units provide six outputs with pro-
gressive delay so that speakers placed

farther and farther from the stage can
receive properly timed inputs and
thus avoid the annoying loss of in-
telligibility that usually occurs when
instant arrivals from nearby speakers
mix with acoustically delayed sound
from up front. The solution is to pro-
gressively delay each bank of speakers
so that the audience always hears
audio in time with the performance.
The 1640 provides outputs at 20ms in-
tervals from 20ms to 120ms, while the
1641 ranges from 10ms to 60ms. Fre-
quency response is 3dB down at
12kHz and distortion is specified at
less than 1%.

Comex can provide six seconds of
7.5kHz bandwidth delay for less than
$2000 with its Bleepmate 675. This
unity gain device provides 72dB of
dynamic range and selectable 3- or
6-second delay modes. The 675 is
designed for conventional rack
mounting and requires 3% inches of
rack space. Distortion is under 1%
THD at 0dBm output, maximum out-
put is + 12dBm and response is main-
tained within * 1dB out of 5kHz with
the -3dB point at 7.5kHz. This level of
performance is adequate for speech
work and amazing for the price. As a
matter of fact, only intensely main-
tained tape delay units will match that
performance on a daily basis.

As we go to press, Eventide

THINK OF THE 6403 AS AN INTERPRETOR
IT ALLOWS AN EDITOR TO TALK TO YOUR CROSSPOINT LATCH SWITCHER

WITH THE SIMPLEST EDITORS the 6403 can be made to perform neat frame accurate effects such as a horizontal wipe which
stops half way across the screen, or a bordered diamond pattern which starts at a preset
position opens and moves to another position (perhaps around an object that has to be
emphasized). The effect can either be triggered at the exact point by the editor, or delayed

up to 1000 frames, thus saving one edit.

WITH SOPHISTICATED EDITORS, in addition to the above, the 6403 permits the switcher to be under fuil editor control, allowing
duration times, pattern types, etc, to be lcaded directly from the editor keyboard. The
transition RUN and RESET commands are also triggered by the editor.

Fimere TITIIIIID B on
™=
T o Ao
00000000 [
6403 g8 00

PRICE $2750

OPTIONAL EDITOR MODULE

(SPECIFY EDITOR)

$995

The 6403, in addition to enhancing the capability of the system, reduces the number of edits to perform many functions, and thus
makes the whole process much faster. It is very flexible. For the simple cut edits, or for complete mixes, wipes and keys, it allows full
switcher control from the editor keyboard Nothing on the switcher control panel need be touched in this mode of operation. When
more complex effects are required, such as programmed transitions, the start and finish position and sizes can be set on the 6403,
and then triggered at the rightinstant under editor command. Furthermore, at the touch of a button, full manual control can be returned
to the switcher control panel When used with the 6112 switcher, (which has two mix-effects systems) simultaneous operation of the
two systems is possible, one by the editor ard the other manually. This cuts down even further, the number of edits, since it is now
possible to fade or wipe or add another key or a downstream blink key, over an editor programmed effect

If you are planning on expanding your facility or installing a new one, we have an informative booklet on “VIDEO POST-
PRODUCTION” This will be sent to you free of charge, if requested on company ietterhead

CROSSPOINT LATCH CORP.

Circle (16) on Reply Card
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Now you can end the
bother and uncertainty of
tape audio delays and
save thousands of bucks.

You can buy this new solid-
state simplicity for just
$1625 — hundreds less than
many tape
delays cost,

Comex’s new
Bleepmate~ 675/11
a simple yet sophisti-
cated, fixed, 6-second solid-
state delay, has no moving
parts (so technical and on-
air talent aren’t bothered by
endless tape/head upkeep).

And the 675/11 has a broad
+/-1dB, 20Hz t0 7.5KHz
response. Its low price
makes systems redundancy
practical too.

Contact us today:
Comex Systems

2 Columbia Drive
Ambherst, N.H. 03031
(603) 889-8564

Or order from your
favorite distributor

COMEX SYSTEMS brings
you the best price/

performance
available.

&

A
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Eventide Clockworks H949 harmonizer

Clockworks plans to market six
seconds of 7.5kHz delay for less than
$2000. A stereo version is planned for
less than $3000. These units will be
similar to the now famous BD955 ex-
cept for deletion of the unique “catch
up” feature that allows the system to
drift gradually back to real time at a
preselected rate. The BD955 features
either 7.5 or 15kHz bandwidth (-1dB).
90dB of dynamic range and less than
0.2% distortion at 1kHz.

Eventide’s 949 harmeonizer offers a
law cost (about $3500} route to time
compression. When used as a pitch
change device, the 949 can be teamec
up with any tape deck equipped with
variable speed. The tape deck is sim-
ply speeded up to achieve the desired
playing time while the harmonizer is
used to restore normal pitch. They
can even be synchronized for
automatic compensation.

The Eventide line includes the
SP2016 programmable effects pro-
cessor. For use in stereo systems, the
SP2016 handles a dynamic range of

PTC945 precision tape controller and
a microcomputer (Hewlett-Packard
HP-85), which interfaces with a 1-inch
video recorder audiotape machine or
film projector. Based on the IEEE-488
standard interface, this system allows
running time compression or expan-
sion without pitch change to 400%
speed-up or 50% slow-down.

Industrial Research Products has
just introduced its new madel
DF-4015 digital delay unit. This com-
pany’s equipment has found its way
into sound reinforcement applications
from Westminster Abbey to the Super-
dome, and has an excellent reputa-
tion. The DF-4015 features 12Hz to
15kHz response (% 2dB), 90dB
dynamic range and 0.2% THD plus
noise at +4dBm. 192ms of delay is
available in 3ms increments.

The company also builds a 96ms
delay called the DC-4011, which also
provides 90dB dynamic range and
15kHz bandwidth. Several other
models providing a wide range of
delay combinations are also available.

Industrial Research Products DF-4015 delay

86dB with 8 or 16kHz bandwidths. A
maximum of 32 programs may be
stored, with 18 presets within each
one for full bandwidth delays to 1.6s
in 25us steps, selective band delays to
3.2s, flanging, phasing and classical
digital filters. Software plug-in units
for the “effects of the month” have
been considered for user operational
ease.

Digital delay systems 1745M, ]]193
and CD254 give variable time control
whether the use involves a recording
studio, concert hall or broadcast
facility.

Also available from Eventide is the
Timesqueeze System, which com-
bines the H949 harmonizer, the

Integrated Sound Systems employs
some interesting concepts in its
TDM-8000 audio time compressor.
The company says that a patent pend-
ing design innovation allows the
signal to be analyzed in digital form
while the audio remains in the analog
domain. The TDM-8000 is also said to
be a super performer on complex in-
puts such as singers with accompani-
ment. The system provides 20Hz to
15kHz response, 81dB dynamic range
and 0.1% THD plus noise. Keyboard
entry of pitch shift ratio and a digital
readout are provided. The manufac-
turer has also taken steps to RF proof
the unit to ensure normal operation in
tough broadcast environments.
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gEYOND OUR CONTROL..

(Translation: The cassette broke.)
(Solution: Maxell U-Matic cassettes.)

If jammed U-Matics ever make
you yearn for the days of live televi-
sion something is wrong with the
brand of U-Matics you're using.

A lot of things are very right with
Maxell U-Matic cassettes.

They're built to stand up to
the toughest handling and editing
conditions you can dish out. The
unique Maxell Epitaxial ™ tape formu-
lation gives you an extremely dense
magnetic coating that yields superior
chroma and luminance. The pro-
prietary Maxell binder system makes

sure the formulation, and every-
thing you record on it, stays up to
your standards, indefinitely.

That’s why every one of the net-
works, hundreds of independent tel-
evision stations and just about every
major producer, director and camera-
man in the business who tries Maxell
U-Matic cassettes, buys Maxell.

Your Maxell supplier can
make sure your programming isn’t
interrupted. Ask him for Maxell
U-Matic cassettes. Or ask us for
more information.

maxeill.

PROFESSIONAL/ INDUSTRIAL DIVISION

Our success is magnetic.

Maxell Corporation of America, 60 Oxford Dr., Moonachie, N.J. 07074 (201) 440-8020
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lexicon

Model 1200

audio time

Lexicon 1200 compressor/expander

Lexicon makes a wide range of
delay devices, including the model 92,
which features less than 0.08% THD
plus noise, 90dB of dynamic range
and two independent outputs with up
to 120ms of delay. Lexicon’s model 93
is a complete delay processor with an
integral VCO for Doppler pitch shift.
flanging, etc. This unit also allows
EQd recirculation for long delay
reverb effects. The model 1200 takes
care of time compression assign-
ments. Up to 2X speed variation can
be obtained with the 1200. The
manufacturer claims artifact-free
playback up to 25% speed change,
which is more than most broadcast
applications ever require. Lexicon
also offers a model 91 programmable
digital reverb and several other delay
devices.

Sony has just introduced a new
digital delay system for broadcast ap-
plications that has been dubbed the
DDU-1530. This system features
44 .1kHz sampling for 20Hz to 20kHz
bandwidth +0.05, -1dB. The unit’s
basic memory allows up to 145
seconds of delay in 1ms increments.
Additional memory cards can be in-
stalled to obtain up to 4.35 seconds of
delay. Sixteen-bit technology is
employed for super quality. Sony was
one of the pioneers in digital record-
ing and has developed many digital
peripherals for the recording in-
dustry, such as a delay system for an-
ticipating levels into disc cutters to
conserve disc land without fear of
overcutting. The DDU series is de-
signed to offer recording industry per-
formance and should, therefore, be of

interest to audio purists.

The UREI model 927 digital delay
line provides four outputs with in-
dividually adjustable delays. Each out-
put is capable of up to 127ms of delay
in 1ms steps with *.05ms accuracy.
Response is +.05dB, 30Hz to 12kHz
and dynamic range is more than
90dB. Eighth-order Cauer filters are
incorporated in the design to prevent
birdies when input frequencies near
the limits of the system’s bandwidth
are encountered; 150dB/octave does
the trick. No pre-emphasis is em-
ployed, so that fulldevel high frequen-
cy inputs can be accommodated
without risk of overload and distor-
tion. Gain is adjustable up to +18dB
and up to +20dBm of output is
available from the unit. Thumbwheel
switches select the delay. Front panel
input and output level controls are
provided. A securily panel is also pro-
vided so that presets can be protected,
if that is what the application calls for.

Ursa Major calls its model SST-282
the Space Station, and for good
reason. This unique performer con-
sists of a 255ms long RAM with 20
taps spaced along its length. Eight of
these are used for delay effects and the
others for reverb effects. The in-
teresting feature of this system is that
the position of the taps can be varied
according to several preselected pro-

Engineers praise Auditronics' 200 Series
on-air console because it's built like a military
computer with a module/motherboard design
that eliminates unreliable point-to-point wiring.
They praise the 200 because they can install and
maintain it while comfortably seated. They praise
its + 30 dBm output capability. They praise its
Hall-effect/CMOS silent switching that reduces
failures to virtually zilch. And they praise its drop-in
design that makes module replacement a two-
minute pleasure. If you'd like to know what else
engineers praise about the Auditronics 200 Series
on-air console, circle reader number or call

auditronic,

3750 Old Getwell Road, Memphis, TN 38118

(Q01) 362-1350
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The Lexicon 1200 has a wideband twin! &

With the Lexicon Model 12€0, yau can sp=ed up
taped material, or slow it down, anc still mamtain true
broadcast-quality sounc.

And now the 1200 has a widedenc twin: the Model
12008,

The 12J0B does everything the 12a0 does, with the
added feature of wideband (15 KHzZ operation to meet
network TV anc AM radio broadcastina standards.

Like the 1200, the 12308 awtar atcally reduces or
expands the plzytime or recorded nraterial Commercials
can be tailored to fit with the push &f 3 Zu-ton. Tzg lines

are easy to add Taped nenscaszs can-Gulickly anc 2asily be
time-adjusted. A | withouz I=ss cf audio quality.

Lexicor Audc Tim=2 Compresscrs work wizh
virtually any variablesoeed tape ~ecorder or variablespeed
projector and/or videotapse recarder.

W-ite far detailec nformation and application
notes today.

exicor

Export Gotham Export Corpasation, v Yarke Iv 10874

| 50 Turner Street
| Naltham, MA 02152
617) 8916790/ TEL=X 923458
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AES explores
digital audio

Mark June 4-6, 1982, on the
calendar. On those days the AES
Premier Conference exploring
digital audio in-depth will be held
at the Rye Town Hilton, Rye, NY.
Attendance for this conference
will be limited to 300.

Nine specific areas will be
covered during the conference,
titled the “New World of Digital
Audio.” The following is a list of
these topics:

* An overview on

State-of-the-Art
* The Digital Disc
* High-Density Magnetic Record-

ing
e High-Density Optical

ing
* Digital Data Protection
* Digital Data Preservation
e Error Correction
* Encoding and Transcoding
¢ Digital Music

For more information regarding
this meeting, contact the AES
Headquarters, 60 E. 42nd St., New
York, NY 10165; 1-212-661-8528.

the Present

Record-

grams, and some of these contain ran-
domized variables. This approach
opens the door for some interesting ef-
fects. EQ and a feedback loop are also
prdvided to enable long delay reverb
effects with the desired color.
Response is 20Hz to 7kHz, dynamic
range is at least 80dB and distartion is
typically 0.1%.

In addition to the Space Station, Ur-
sa Major markets the 8X32 digital
reverb system. Thirty-two non-volatile
registers retain stored instructions for
recall of 32 complete reverb setups.
Once recalled, a setup may be
changed by front panel controls.
Point and 7-segment LED displays in-
dicate control settings and selected
programs. Four basic programs, Plate
I, Plate II, Hall and Space, offer
general starting points, with delay
levels (eight steps) and times (from 6 to
g6ms in 16 steps) selectable. Within
each program, 16 decay times give the

Ursa Major SST-282 Space Station

user additional choices and include
individual trim adjustment for LF and
HF decays.

As the prices of digital delay sys-
tems have come down, an increasing
number of progressive broadcasters
have found new and exciting ways
to put these systems to work. Produc-
tion timing problems are being solved,
live mic sources are being enhanced,
and maintenance-free talk show
bleepers have made life a little easier
for everybody. All of these im-
provements would have been out of
the reach of most broadcasters a
decade ago, and we wonder what new
advances the next decade will bring.
For the present, there is a digital delay
system available to fit every applica-
tion and budget and creative engi-
neers are finding new uses for them
every day.

Be)))

The SPECTRA SOUND
Model 1500

Performance You Can’t Hear

The SPECTRA SOUND Model 1500
Twenty-Seven Band Graphic Equalizer
is the result of nearly two decades of
engineering excellence. The Model
1500 represents a significant improve-
ment over current equalizer technology.

The Lowest Distortion

The Model 1500 has the lowest
distortion of any equalizer available.
The THD and the IM distortion of

the Model 1500 are below .0018%, test
equipment residual, 20Hz to 20kHz,

+ 18dBv.

The Lowest Noise

The Model 1500 is the quietest
equalizer available. The signal-to-
noise-ratio is 104dB below + 4dBv,
unweighted, 20Hz to 20 kHz.

S

3750 Airport Road
Ogden, Utah 84403
(801) 392-7531

e wh w be:diary of 3pect
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No tape hiss. No wow and flutter. Not even head
contact distortion. With Techinics new SV-P100, they no
longer exist. The result—nowr you listen to the actual
music...the source, not the tape or the tape player

Utilizing the Pulse Code Modulation {PCM) digital
process, the SV-P100 instantzneously transiates mcsical
notes into an exact numerical code, stores them onany
standard VHS cassette, then ‘translates” them bacx into
music on playback. Duplicate tapes are exactly the same
as the original. Thus, every recording and every cody is
a “master”

The revolutionary size o® the new Technics SV-P100
recorder [17”x11”x10"] is the result of state-of-the-art
semiconductor technology. The built-in videotape
transport mechanism brings the convenience normally
associated with conventiona' front-loading cassette

Now Technics lets you hear
nothing but the sound of the source.
Introducing the SV-P100 Digital Cassette Recorder.

decks to a digital application. Tape loading is now fully
automatic. And, frequently used controls are grouped
together on a slanted parel with LED’s to confirm
operating status.

Despite its compact size, the SV-P100 recorder offers
performance beyond even professional open reel decks.
Since the digital signal is recorded on the video track,
the space usually availabl= for audio can therefore be
used for editing “jump” and “search” marks. The unit
employs the EIAJ standard for PCM recording. And. in
addition, editing and purely digital dubbing are easily
accomplished with any videotape deck employing the
NTSC format.

Technics new SV-P100 is available at selected audio
dealers. To say that it must be heard to be appreciated is
an incredible understatement.

Technics
The science of sound.
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A SINGLE CONTROL SYSTEM
FOR YOUR ENTIRE STATION.

FEATURE FILM™ FOR PROGRAMMING.

With NETWORK CONTROL SYSTEM™ your station
lies at your fingertips. Every function, every piece of
information is immediately and easily accessible.
NETWORK CONTROL SYSTEM —individual software
packages that work together as a powerful integrated
whole. And each package stands on its own merits.

NETWORK CONTROL SYSTEM (NCS) gives you
consistent operating procedures, a common data-
base throughout your station, and a dedicated field
service force. You no longer have to purchase sepa-
rate systems from different vendors. And you have an
immediate link to other stations in your group, your
corporate headquarters, and your national rep. NCS
offers the best return going on your data processing
dollar.

Start with the packages you need most right now
and add the rest later.

Or go ahead and put NCS to work for your entire
station today.

NCS —the only system designed to fit your future.

BIAS™ FOR TRAFFIC MANAGEMENT.

Over 260 stations nationwide now use BIAS, making
it the undisputed leader in the industry. BIAS offers the
ultimate sales, traffic, and accounting system for any
station, with options for media inventory, accounts
payable, and general ledger.

MASTER CONTROL AUTOMATION™.

The industry's first fully-integrated MASTER CONTROL
AUTOMATION manages program log from order
entry through billing —streamlining your station's
entire operation. MCA automatically receives the daily
program log and allows operations personnel to
automate on-air switching, machine assignments,
and delegation interface. And you don't haveto be a
computer programmer to use it.

BUY LINE™ FOR LOCAL AND
NATIONAL SALES.

Generate avails quickly, accurately, and tailored to each

client. BUY LINE produces a professional presentation

in less time than conventional hand-researched

methods. Your sales people are no longer tied to a

desk, can spend more time in front of the buyer,

create more sales. BUY LINE also means faster,
completely confidential communications with your
national rep.

Manage your film inventory and amortization easily,
accurately. FEATURE FILM handles contract purchase,
booking request, all financial information, and does
more than find you the right film. It keeps you posted
on the status of contracts and titles that could make
the difference in your station's programming and
profits. And talks to you in plain English.

ELECTRONIC MAIL, TOO.

NCS customers are linked to DCC’s computer center
via satellite and data lines, for instant access to other
stations in your group, your corporate headguarters,
and national rep, with complete confidentiality.

FINANCIAL MANAGEMENT,
WORD PROCESSING AND MORE.

NCS offers you additional financial packages, main-
tained either entirely in-station or processed through
our Memphis computer center. NCS now also offers
word processing and electronic filing modules, with a
news automation module on the way.

NCS. The station of the future. It's available
today. For more information, mail the coupon or
call our Broadcast Division Sales Department at
(901) 345-3544.

NETWORK CONTROL SYSTEM. The

simplest, most efficient way to run a television station.

NAME

TITLE

STATION

PHONE

ADDRESS

CITY

e
(1L
BROADCAST DIVISION

DATA COMMUNICATIONS CORPORATION
3000 Directors Row

STATE

|
|
|
|
|
|
|
|
| _ZIP
|
|
|
|
|
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By Carl Bentz, technical editor

TV test
equipment
survey

Monitoring video parameters

Monitoring devices remain an
essential part of any broadcast TV sta-
tion. Although requirements placed
on engineering staff personnel have
been eased by deregulation, rules for
technical quality of the transmitted
signal have changed little. Periodic
checks by the FCC assure that broad-
casters provide viewers the best possi-
ble signal. A station should also strive
for the best output because picture
quality will have a great deal to do
with the salability of the station’s pro-
gramming.

On a daily basis and for proof-of-
performance checks, four pieces of
equipment give needed information
about the quality passed on to the
viewer. They are waveform monitors,
vectorscopes, precision demodulators
and RF spectrum analyzers.

Waveform monitors are used to
determine luminance characteristics,
while vectorscopes provide chroma
level and phase relationships. These
two types of equipment are needed in
every area of the visual path prior to
transmission. And, in conjunction
with a precision demodulator, they
are also required to determine proper
alignment of many portions of the
transmitter. Still another check on
proper transmitter operation may be
derived from use of an RF spectrum
analyzer.

Sources of vector and waveform
monitoring equipment were limited at
one time. Now several manufacturers
have developed units that fit the
multifaceted needs of broadcasting
and production. Multipurpose
designs have also appeared, combin-
ing waveform monitor features with
regular oscilloscope functions to
facilitate equipment test and

maintenance work. Other modules in-
clude vectorscope circuitry for com-
bined luminance and chrominance
monitoring with reduced space re-
quirements (and some reduced costs),
often advantageous for small scale
studios and mobile production
vehicles where equipment space may
be limited.

Watching your signal to make sure
you are on the air can be done with an
inexpensive TV receiver. Yet, recent
studies have shown that precision
demodulation of the video carrier is
extremely important to station opera-
tion, on a daily basis, for proof tests
and for periodic maintenance of the
transmitter/antenna plant. Depend-
ence on envelope demodulation, the
most easily implemented type, will
not answer some of the questions, par-
ticularly when operational parameters
such as incidental phase modulation
must be considered. As a result, syn-
chronous detection has become in-
creasingly valued in a demod.

A precision demodulator cannot tell
the entire story either. The properly
transmitted visual signal must also fall
within certain bounds. A great deal of
effort must be put into measurements
with a signal generator and a diode
probe attached to the feed line from
the transmitter to trace out the
transmitter attenuation character-
istics. A spectrum analyzer is by far
an easier and more accurate method
of attenuation plotting and may be
used to show effects of the transmitter
and the antenna combined. In addi-
tion, the RF spectrum analyzer will
prove invaluable in determining
sources of interference, spurious
signals and harmonic radiations as
more signals go on the air with the re-

cent commission approval of LPTV
licensing.

Early last February, Broadcast En-
gineering contacted manufacturers
of waveform monitors, vectorscopes,
precision demodulators and RF spec-
trum analyzers to obtain the latest in-
formation for our files. Those com-
panies included manufacturers listed
in the 1981 Buyers’ Guide issue and
other product files. The following
survey covers the materials provided.

It should be noted that most
oscilloscope manufacturers provide
instrument models that include TV H
and V sync detectors that trigger the
scope sweep circuitry with a high
degree of accuracy. Although such
test instruments may certainly be used
in a pinch, they are intended primari-
ly for use in service shops and mainte-
nance of TV related equipment, not as
daily monitoring equipment. Few in-
clude the filtering needed for viewing
separated luminance or chrominance,
although some manufacturers provide
filter circuits as optional accessories.
Several unusual items “made for TV”
have been included, however.

Spectrum analyzers can be confus-
ing. It is suggested that the analyzer
purchased be capable of seeing at least
the third harmonic of the visual car-
rier. If the station uses microwave or
earth station equipment, some con-
sideration may be given to models that
cover frequencies higher than the
1.6GHz limit used in this survey.

Finally, for those who think some of
their equipment needs are periodic, a
rental or lease arrangement might be
more economically feasible than pur-
chase, particularly for expensive spec-
trum analyzers. Two organizations
that offer rental/lease plans for such
equipment are Leasametric, 1164
Triton Drive, Foster City, CA 94404,
and US Instrument Rentals, 2988
Campus Drive, San Mateo, CA 94403.
Readers may wish to refer to the
Buyer’s Guide for other possibilities.
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The DVA-1 digital video analyzer
may accept three synchronous or non-
synchronous video signals for display
on & precision picture monitor. These




Special
microphones
for special sound
requirements

As an audio specialist, you know —_—, /ff
making do with “utility” microphones ~N
isn't good enough. You need a <)
complete assortment of microphones, ’
each suited for specific applications.

Microphones that not only sound superb but are duilt

to withstand the abuse of session to session pun shment.

Shure SM line professional microphones offer built-in
ruggedness and reliability and are designed to give you the
optimum performance you need in every circumstance,
whether it be for eabass drum (SM7); ¢ an acoustic stringed
instrument (SM17); « percussion instruments (SV.56 and
SM57); « snare drum or acoustic guitar (SM81); ¢ amplified
instruments (SM53 and SM54); « studio quality voca s inside
the studio (SM59); « studio quality vocals outside the studio
(SM85); » stand-up interviews (SM61 and SM63); ¢ desk-top
applications (SM33). .. or whatever your needs.

7

HsHURE

The Sound of the Professionals®

Shure Brothers Inc.. Dept. 63, 222 Hartrey Ave., Evanston, IL 60204
in Canada: A.C. Simmonds & Sons Limited
Manufacturer of high fidelity components, microphones,
loudspeakers, sound systems and related circuitry

...under one cover

For all the facts on Shure's full line of professional micro-
phones, fill out and return the coupon below for your
FREE copy of our new 72 page catalog describing over
150 microphones. No matter what your sonic require-
ments, there's a Shure microphone that fills the bill.

PLEASE PRINT

Yes, send me your new Full Line Microphone/Circuitry Catalog,
AL700. (Outside the U.S., enclose $2.00 for postage and
handling.)

Name
Address

City__
BE0582
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IF IT WERE YOUR JOB
TOGET THIS ON TAPE,
WHAT TAPE WOULD

YOU GET IT ON?

It's a complete mismatch. A coliection of college
amateurs together for only a couple of months against
the equivalent of the Russian professional all-stars,

a team that has dominated world hackey for a decade
ormmore, a team that has recently embarrassed the
NHL All-Stars with a 7-2 exhibition victory. But in the
end, the amateurs win in a dramatic showdown

for all the world to see at a time in world politics when
a victory really counts.

America, like most of the world, will see the game
on tape. In fact, many of the events at Lake Placid
will be broadcast and rebroadcast to the world on
tape under the most demanding time and temper-
ature conditions. It's a one-chance situation all the way
and the stakes are always high.

That's why Scotch® Video Tape was there when
the U.S-Russia Hockey Game was first recorded.
And again when the Moon Walk was first recorded.

And again when the Space Shuttle Landing was
first recarded.

The Papal Tour of America. The Return of
the Hostages. The Eruption of Mount St. Helens.
Whenever there was one chance to get it,
chances are they got it on Scotch Video Tape.

So whether your production is important to the
world or just important to you, why take chances?

Get it on the one tape you know will get it right.

Magnetic A/V Products Division/3M.

“Scotch” is a registered trademark of 3M. © 3M Company, 1982.

Hockey Game
February 22, 1980
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HISTORY IS RECORDED ON SCOTCH VIDEO TAPE.

3M hears you...
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signals may be stored for later recall
or cocmparative evaluation. A refer-
ence graticule is internally generated
for the display.

Each channel may select one H-line,
one V-field, the vertical interval (with
25 lines of either Field 1 or 2), a vector
display, one V-frame, a display of dif-
ferential phase or gain, or the VITS/
VIRS sigrals. Dedicated push-buttons
select the desired parameters for
display, singly, to three at a time in
different colors or superimposed cn a
picture.

Digital technology uses a 7-bit sam-
ple (or optional 8-bit) at a 4X sample

rate. Processed signals are combined
into a single composite video signal.
The memory output may serve as a
test signal source.
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Broadcast Video Systems Ltd.

The PW-200 pulse width measuring
set provides continuous monitoring
and measurement of any pulse dura-
tion occurring during vertical or hori-
zontal intervals within a TV wave-
form. The system locks to station sync
or incoming video. From that syn-
chronization, markers are generated
and inserted into incoming video for

. SOUND

UNSEEN

THE BEYER MCE 5

Voice and appearance are
key to a news announcer’s
success. Beyer benefits both
with its MCE 5 electret con-
denser mic. A matte-black
omni so tiny it's virtually in-
visible. Full 20-20,000Hz
range projects the vital pres-
ence of the speaker, un-
colored, undistorted. Unique
floating element eliminates
clothing noise. Removable
windscreen for outdoors.
62dB S/N. 116dB overload.
700-ohm balanced output
for professional perform-
ance. Phantom or self-
powered, also available in a
variety of connector config-
urations to meet every
application requirement,

including

wireless.

Visit your ACTUAL
local Beyer SIZE

dealer today.

beyer dynamic)»)

BEYER DYNAMIC, INC.
5-05 Burns Avenue, Hicksville,
NY 11801 «

(516) 935-8000
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viewing on a picture monitor or
waveform monitor.

One output provides the picture
display, another the waveform dis-
play, while a 4-digit readout gives the
values in microseconds or in lines of a
vertical measurement. An internal
10MHz clock is used for calculating
the measurements.
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Comsonics

The SA440 spectrum analyzer
module is acceptable to the Tektronix
5100 series oscilloscope mainframe. A
500kHz to 440MHz range is useful for
some VHF TV and CATV applica-
tions, with input signals from -52 to
+90dBmV(7552). FAST, SLOW, SIN-
GLE SHOT and LINE LOCK modes
may trigger scanning on nine
calibrated sweep settings from 0.01 to
44MHz/div. Bandwidth resolution
provides choice between 1, 30 or
300kHz and 1MHz.

An on-screen dynamic range of
72dB at 1kHz may be displayed on a
storage or non-storage screen, de-
pending upon the mainframe chosen.
A video output to 3MHz is available
for other monitoring purposes.
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Electronic Visuals Ltd.

Available in NTSC or PAL, the
EV4020 vector monitor may display
2.5%, 2.5° vectors in addition to 20%,
10° indications on an 8 x 10cm flat
CRT. Burst vector amplitudes are
marked for 75 and 100% saturations,
while I and Q axes include component
amplitude markings.

After checking the CAL level, input
A or B may be adjusted with the varia-
ble gain control. The display may be
referenced to the displayed video
signal or to an input subcarrier refer-
ence signal. The unit is packaged in a
portable bench case and is also
available for mounting in a 19-inch
rack unit for a 2-wide format.
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The maximum
for the minimum

In designing the HK-302, lkegami kept the frills Complete monitoring circuitry and a broadzast quality
—and the price—to a minimum while maximizing the  sync generator with genkck are zlso standard fea-
performance. And that helps keep a moderate equip- ~ tures.
ment budget frcm interfering with first-quality p-ogram To add to the versetility of tve HK-302, use the
origination lkegami automatic highlight compression ootion. It

However, staying witn the basics doesn't mean ensures highly detailed gictures even in high centrast
sacrificing advanced technology The HK-302’s highly  scenes.
efficient opt:cal aystem m.plecy 24" low capacitence With the HK-302 jou don’t have to mortgage
diode-gun Flurrbicon * tubes and hxgh transconduct-  your station to afford prime time performance. So if
ance F%T pre-amps deliver charp, low noise pictures you're lcoking for the maximum in studic productior
(S/N 57dB) wit1 excellant colorimetry. And the com-  capability with a minim.r of cost and maintenance,
pact camere head includes a full range of operational ° look over the lkegami HK-302. For complete information
automatics o ensure consist2nt signal quality. and a demonstration, conact lkegami.

Builtin test, maintenance and operta)tional fea- »
tures are irtegral parts of tais camera’s ‘“‘basics’ as Ik =G
well. A comprehensive tes: pulse system lets you ad- Egaml H K—302

®

just the video with the pick-up tubes off or removed.

Ikegami Electronics (USA} Inc., 37 Brook Avenue, Maywood, NJ 07607, (291 368-9171
Northeast: (201) 363917 [] West Coast: (213) 534-0050 [ Seuthwest: (713) 44501C0 (] Southeast 912) 924-(061 [ Canada: (201) 363-9179
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A companion to the EV4020, the
EV4040 waveform monitor may
mount beside the vector display for in-
studio video monitoring of A or B
video. Its 8 x 10cm CRT graticule may
indicate 1 or 4V full-scale selected in-
puts or a 1V p-p calibrate waveform.
Vertical channel responses include
flat, low pass, chroma, differential
gain and linearity filtering. Dc restora-
tion maintains the back porch level,
keyed by sync, with stable operation
in the presence of sound-in-sync.

Internal or external synchronization
triggers six timebase speeds: 1H, 2H
1us/div., 1V, 2V and 200 s/div. A rear

panel remote command input connec-
tor selects timing for a YRGB parade
display with 3-level RGB optimizing
possible.
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The EV4060 color signal monitor
combines waveform and vector
display modes from the A or B input
with square wave calibration or a test
circle included for setup. All refer-
ences for sync and burst are derived
from the A channel. A buffered video
output follows the displayed signal.

Vertical response may be selected

for a flat or low-pass mode for display
on the 8 x 10cm CRT. Dc restoration
sets the back porch level, even in the
presence of sound-in-sync. 1H, 2H, 2H
Mag, 1V, 2V and 2V Mag timebase
sweep rates are available for wave-
forms. The 10-unit division graticule

EV4060

NOW...from ECHOlab
A sophisticated, computer-controlled

PRODUCTION SWITCHER

The SE/3 is a new-generation, pro-
grammable Switcher/Special Effects
Generator that offers extremely so-
phisticated control, editing and effects
capabilities at an astonishingly low
price. The secret of both price and
performance lies in a powerful micro-
computer that replaces most of the
digital logic found in other switchers,
and in an innovative, transition-cen-
tered approach to the system archi-
tecture. Providing full computer con-
trol of all switching and effects, the
SE/3 has 12 inputs, full BC crosstalk
and distortion specifications and an
RS-449 port for editing. Two-and-a-
half separate pattern
generators and

ik 122 U £S5

% i

E§

three mix/effects amplifiers can si-
multaneously air five different sources
and three wipe patterns without lock-
outs. It provides for the program-
ming, storage (of up to 200 shots)
and instant re-creation of any desired
sequence of patterns, pictures and
transitions.

A contact-closure editing interface is
available for initiating any pre-pro-
grammed event. The slim-profile con-
trol panel (only 13" deep) can be
installed remotely from the main
chassis for maximum flexibility. Yet
the SE/3 costs only $14,000.

Send for complete details.
al

An ECHOlab Signature Instrument

ECHOIlab, Inc.

175 Bedford Road
Burlington, MA 01803 (617) 273-1512
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extends from -40 to +100 IRE units
and includes the 7%-unit setup
reference.

With the vertical response switch

set to vector, the vector display
graticule is illuminated to show
*2.5%, =2° and =*20%, = 10°

boxes. Burst, I and Q axes are marked
for phase and amplitude setting with
gain and phase controls. The unit re-
quires 8%z-inch mounting for side-by-
side use with similar units or picture
monitors.
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Hewlett Packard

The 8554B spectrum analyzer
covers frequencies from 100kHz to
1.256GHz with a frequency resolution
of 100Hz. Signal levels from -122 to
+10dBm can be handled with
+13dBm as the maximum peak to be
applied to the 50§ input. A 65dB
display range is provided on the log
display. The linear vertical scale in-
cludes 0.1V to 100mV/div. Vertical
filtering with 10 or 100Hz and 10kHz
circuits is possible prior to the inter-
nal graticule storage display available
in the 141T display mainframe.

Sweep ranges from 0.1ms to 10s and
sweep widths of 2kHz to 100MHz/div.
may be internally or externally trig-
gered or placed under manual or
single-sweep push-button control. The
8444A tracking generator is available
for use as a signal source for sweep
testing.
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The 8557A spectrum analyzer is
useful in low band VHF stations. The
10kHz to 350MHz range of the 8557A
handles signals from -117 to + 20dBm.
Frequency resolution to 1kHz is possi-
ble with a dynamic display range of 8
or 70dB full screen; the linear vertical
scale range is 2.2V to 2.24V. Variable
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CONRAC

INNER VIEW:
A closer look at Conrac Monitors

Active COnvergence- Conrac’s unique system uses a keyed back

Registration made simple. porch video amplifier &nd beam current sensing that
Conracs Active Convergence System gives you oceurs during the vertical interval
complete control over color registration adjustments ! ‘ The video §1gna1 - ap.ooupled
and greatly streamlines convergence checks. N the video ampllfier, thus
It uses 36 independent controls eliminating the de component and
to individually adjust nine separate retaining the level between black

| " and white. It is then amplified
cress on the GRTscreen-including_ B S AC SRR and applied to Gl of the CRT. The

: P ECRELES feedback loop is completed when a
You spend less time on . _

convergen%z checks — eryplif e Nl hRE o sample qaLhode current (gaxed_by

and the adjustments you FEENSSEISSE the brightness pulse) is applied

, to a sample and hold circuit.
glcikuiﬁ S If the cathode current

Conracis system uses changes for any reason, the video

; e : amplifier's de level is automat-
~4 operational amplifiers to inde- Conrac’s Active Convergence syetem ically I?ﬂdjusted. Result: reference

endently control red, n, - istrati i ; .
R E e e e i oo e black level will remain constant.
Vertical and horizontal wave- Conrac Technolo
forms are referenced for shap- 30 years of leadership.
ing the signals that excite the Conrac’ exclusive Beam Current Conrac’s track record

convergence yoke assembly. iRk T ?Ei‘éi“iﬁﬁﬁig 'y of technical innovation stretches

Dynamic blue lateral convergence A back nearly three decades.
is achieved with operational INPUT ggggzssoﬁ And what we've learned since
amplifiers. ] then goes into every monitor we

Beam Ourrent Feedback: make today. That’s important

The Ultimate in Black to you. Because the more
technology we pack into each

T < s

Level St’ablhty' | 43 monitor, the more perfor-
Conracs unique Beam | \.\ LS mance you'll receive from it.

Current Feedback system \ Active Convergence and

maintains & more siable picture | Bearn Current, Feedback are just

for & longer period of time. two ways Conrac technology can

It automatically maintains 2 ™ b save you time and money.
black level stability— regareles of f e For the complete inner
?anTacatglglgac (if; fezgp;nggfddé)m ‘\ view of Conrac technology, cell or
within ’1% of peak luminance Wé’me . (t]o day: anraxé(%v&swrg

onrac Corporation, ort
level betwggn 10% Laéndl90% APL o Rimsdale Ave., Covina, CA 91722,
(Average Picture Level). A g&é}:‘% AND PULSE Telephone: (R13) 966-3611,
Telex: 67-0437
Quality you can take for granted.



FIGH Increased use of carts makes tape noise
reduction more critical than ever in your
fight to stay competitive. With dbx Type 11
CLE A Noise Reduction, you have an affordable
AND w.N way to get high quality sound

whether you're into classical
® nusic or drive-time rock. Our
260* new Model 941 offers two channels of encode,
@ the new Model 942 two channels of decode.
Combine them for simultaneous encode/decode. Get up to 16
channels in one 51/4” high rack mount frame. Broadcast noise
reduction is the latest addition to the dbx 900 Series modular
signal processors. All interchangeable, all compatible. See your

dbx Pro dealer, or write for complete technical information.
‘Manufacturer’s suggested retail price, Model 941. Model 942, $270.

Model 941 Encoder and Model 942 Decoder

dbx, Incorporated, Professional Products Division, ®
71 Chapel St., Newton, Mass. 02195 U.S.A.

Tel. (617) 964-3210, Telex: 92-2522. Distributed in x
Canada by BSR (Canada) Ltd., Rexdale, Ontario.
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The AUTOMATIC
Audio Test System

That Measures. . .

® Harmonic Distortion

® |[ntermodulation Distor-
tion

= Volts

udB

= Signal + Noise /

S Noise Ratio

® Wow and Flutter

® Stereo Phasing

® Differential Gain in
Stereo Channels

MODEL AT-51

AUDIO TEST SYSTEM
Contact Us Now For Complete

Details And Descriptive Literature.

932 PHILADELPHIA AVE.

g TOMAC lVS TRUMENTS tsonseszeez ™"
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filtering including 1.5Hz may be used
with the internal graticule display on
a 181T display mainframe.

The sweep range covers 0.1ms to
10s with a sweep width from 5kHz to
20MHz/div. Triggering may be inter-
nal, line lock or single shot.
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Covering the range from 100kHz to
1.5GHz, the 8558B spectrum analyzer
offers 3-knob operation. A frequency
tuning control selects the center or
start frequency that will be displayed
digitally. A frequency span control
provides full-screen spans from
100MHz to 50kHz with automatic op-
timum resolution bandwidth and scan
time selection. The amplitude
reference level control indicates the
level in dBm represented by the top
CRT internal graticule line.

The 502 input level may vary from
-115dBm to +30dBm (7V, 1W) max-
imum with built-in protection up to
the +30dBm level. Signals are shown
on the 182T display with an 8 to 70dB
dynamic range. A vertical scale also
offers 2.2V to 7.1V linear.

A sweep range of 0.1ms to 10s is
triggered internally, with line lock or
from a single sweep button. Sweep
widths range from 1kHz to 3MHz.
The sweep system may be comple-
mented with the 8444A tracking
generator.
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A frequency range of 100Hz to
1.5GHz is covered by the 8568A spec-
trum analyzer for signal measurement
from -135 to +30dBm on a 90dB
calibrated display. Other units include
dBmV, dBuV and volts for signals on
the 50 2 input.

For use with the HP-IB IEEE-488
system, bandwidth resolution from
10Hz to 3MHz is possible. All
displayed information is held in a
digital buffer, updated at the sweep
rate and displayed flicker-free against
an electronically generated graticule.
X, Y and Z outputs are available for
auxiliary display as well as X (horizon-
tal), Y (video), and Z (pen-lifter) signals
for an X-Y recorder.
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Hitachi Denshi Ltd.

The reduction of the CRT to a
3%:-inch diagonal allows the V-099
(NTSC) TV waveform monitor to be
placed 3-across in a 19-inch rack. For
portable use, the AD-099 battery pack
supplies power in a 11.5 to 14Vdc
range, for 2-hour operation.

Either of two inputs may be viewed
at 1 or 4V sensitivity levels with



TASCAM

TEAC Production Products

TASCAM'’S FASTEST 16-TRACK

16 TRACKS OF
NUMBER ONE

SOUND

-
z -
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FRODUCTION BOARD.

4-band parametric EQ plus high and low
Fpass filters

24 Input x 8 Master Out & 4 AUX Out »
15 Frack Monitor

72-point stereo solo in place for instant
audition of any signal location

Discrete 16-track monitor

Fully wined back panel. Installation is
quick. No time consuming, costly con-
nector or terminal block wiring. From
out of thz crate to up-and-running in as
little as an hour.

Reliability — The TASCAM reliability that
makes all our equipment industry stan-
dard. We make the world’s broadest,
toughest. most flexible system of multi-
track production equipment. From the
Forzastudio and the MM-20, to the M-16,
TASCAM means business. Multitrack,
video-post, broadcast production and
much more.

COPYRIGHT 1982, TEAC CORF. OF AMERICA. 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90680
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For use with video picture monitors
having R-Y/B-Y demodulator outputs,
the LBO-51M X-Y display may pro-
vide a vector display on the 8 x 10cm
CRT if a special graticule is requested.
Dc to 3MHz bandwidths may be pass-
ed in the X and Y channels with Z-axis
response to 4MHz. The 100mV/div.
sensitivities include *50% gain ad-
! justments. Display rotation is
available for vector positioning with
maximum phase shifts of 3° at IMHz.
The unit fits a half-rack 812" x 5% for-
mat if removed from its portable case.
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LVS-5850 ]

Leader Instruments Corporation

The LVS-5850 NTSC vectorscope in-
cludes 20%, 10° limits on the graticule
at all times with 2.5%, 2.5° boxes in-

V-099

response filtering in flat, IRE or 3.58
bandpass modes. A calibrated signal
is included. The selected video input
is delivered to a real panel video out-
put jack.

The horizontal timebase includes
2V, 2V Mag (x20), 2H and 1us/div
rates. That timebase may reference in-
put video or external sync drive. The
dc restoration clamps the back porch
to the zero level on the graticule.

Circle (210) on Reply Card

ternally generated. Packaging may be
a portable carrying case or a half-rack
mounting bracket.

A or B inputs may be displayed with
a phase reference to the A input or to
an external burst signal. Both 75 and
100% saturation marks are provided
for the burst axis. A test circle is push-
button selected. The gain control in-
cludes a detent calibration position in
addition to continuous adjustment.
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LBO-5860

A companion to the Leader vec-
the L.BO-5860 waveform
(LBO-5861 for

torscope,
monitor

PAIL and

Broadcast Quality Video Distribution
You Can Afford

Now Available

m VIDEO

B CLAMPING

B EQUALIZING
B LINEAR PULSE
B SUBCARRIER
B SYNC STRIP

In just two years we have established a reputation
for reliable, TRANSPARENT distribution equipment
at reasonable prices.

Try our Line of Audio and
Remote Gain DA’s too

Compare a full frame to any brand with equivalent

specs—you'll get more from HEDCO.

CALL FOR OUFi\A/V DISTRIBUTION CATALOG e 916/273-9524

HEDCO

HUGHES ELECTRONIC DEVICES CORP. P. 0. Box 1985, Grass Valley, CA 95945
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“Midwest
promised us JVC

and action.
We got both...FAST!’

Richard Heffner
Operations Manager/Engineering
Multimedia Cablevision. Inc.

"When we told Midwest we
needed a JVC-equipped M-1
mobile unit in a hurry,
Midwest said ‘No problem’’
That's because Midwest
maintains an in-depth stock

of the entire line of JVC
cameras, recorders and editors
...as well as more than 10,000
other different pieces of
equipment and supplies.
"Midwest knows that rugged.
dependable quality is essential
for mobile production units, so
they understood why we
specified JVC. They also
understand how important
delivery is. That's why they
maintain a fleet of
installation-ready M-1 mobile
units, like ours awaiting your
custom-designed requirements”’

"We got our JVC-equipped M-1 mobile
unit fast. just like Midwest promised.
When Midwest promises action,

they deliver. FAST!”

Getin on the action with quality equipment

and mobile units from Midwest.

For more information, call toll-free today:

800-543-1584

Cincinnati, OH
513-651-1904
Columbus, OH
614-476-2800
Cleveland, OH
216-447-9745
Detroit. M1
313-689-9730
Indianapolis, IN
317-251-5750
Louisville, KY
502-491-2888

MIDWEST .+
_ D
| CORPORAT|ON Charleston, WV
Bl
n each.
1021 West 8th Street 316%;424-63282
Cincinnati, OH 45208 36/ 8794503
Charlotte, NC
704-399-6336
AUNRCompany  Mamifl .o
-——Circle (46) on Reply Card Circle (35) on Reply Card




SECAM) mounts side-by-side in a
19-inch rack frame. A and B inputs are
looping, with front panel switch selec-
tion and either 1 or 4V full scale sen-
sitivity.

Horizontal timing is selectable for
2H, 1usec/div, 2V and 2V MAG wave-
forms. A 9-pin connector on the rear
panel allows remote switching for an
RGB parade display. YRGB is also
possible.

The LBO-5860 provides a line-by-
line selection of VITS signals on ver-
tical interval Lines 14 through 21,
with a rotary switch. A special output
on the rear panel for vectorscope use
yields active line blanking, thus allow-
ing VITS displays on the vectorscope
as viewed on the waveform monitor.

Clrcle (213) on Reply Card

PVS-430

Lenco, Electronics Division
The PVS-430 videoscope provides a
display of the SC/H phase relationship
required for proper horizontal and
subcarrier phase timing by driving a
video picture monitor. The out-
put signal consists of a single vertical
line that corresponds to the leading
edge of Line 10, Field 1 and a single
sine wave representing the subcarrier
phase with respect to Line 10. A
horizontal reference line shows zero
crossing at the 50% point. A bypass
switch allows the output to be the
video signal being checked or the
typical picture signal.
Circle (214) on Reply Card

TF2920 ’

Marconi Instruments

With the TF2920 TV interval timer,
all RS-170A intervals may be timed
within an NTSC 525-line signal
measuring 0.5 to 1.5V p-p. Two loop-
ing video inputs allow timing
measurements with pre- and post-
transmission sources. Measurements
may be made on pulse widths and
amplitudes of the signal, then
presented on the digital display. Ver-
tical blanking measurement is unaf-
fected by VIRS, VITS, teletext or
source code identification data.

Circle (215) on Reply Card
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With the TF2914A insertion signal
analyzer, digital indications of video
parameters based upon VIRS or VITS
signals read up to 24 separate sigral
characteristics. From five different
video inputs and in conjunction with
the TF2915 data monitor or TK2917
data selector, the TF2914A can
automatically sequence and read
luminance bar or sync amplitudes; 2T
pulse/bar ratios; C/L gain inequality,
delay or crosstalk; signal-to-noise
ratio; luminance non-linearity; low
frequency or bar tilt; 2T ‘K’ factor; dif-
ferential phase and gain; and in-
dividual multiburst frequency ampli-
tudes.

Circle (216) on Reply Card

The TF2370 spectrum analyzer
reads 5082 signal sources from 30Hz
to 110MHz. By addition of the TK2373
frequency extender, the range is ex-
panded to 1.25GHz, still retaining the
5Hz resolution on the digital counter
and a vertical scale range from -159 to
+30dBm on either a 100dB display
range or vertical resolution to 0.1dB.
A linear scale provides 300nV to
300mV/div, with the CRT graticule in-
ternally generated. Auto, manual and
single-sweep modes trigger sweep
ranges from 100ms to 100s, with
sweep widths of 200Hz to
100MHz/div. Narrow, normal and
wide vertical filtering is available. as
well as a dual but independent storage
display system. Digital technology
provides independent update/refresh
capabilities of each display. A max-
imum input signal to +25dBm
(4Vrms) continuous is allowed. An in-
tegral tracking generator is correct
within 2Hz of the analyzer tuning.
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PM5565

Philips Test &
Measuring Instruments

Available in a portable case, the
half-rack format PM5565 waveform
monitor also fits a 5%-inch high rack
panel. Its internal graticule 8 x 10cm
CRT allows precise measurement
with NTSC as well as PAL G, M or N
color models.

The vertical input selector may
choose a 0.2 or 1V deflection sensitivi-
ty A or B video, a 1V calibration
waveform and an auxiliary front
panel probe input. Variable control
reduces the sensitivity by a factor of
five. Vertical filtering selects flat, IRE
luminance or chroma responses for
the display from looping inputs.

Horizontal sweep includes 1H, 2H,
2H MAG, 1V, 2V and 2VMAG posi-
tions. Synchronization may be to the
displayed video or a looped external
input. Remote control through a rear-
panel 9-pin jack switches the timebase
for internally selected RGB/YRGB
parade presentations.
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BHILIS

PM5567 l

Complementary to the PM5565, the
PM5567 vectorscope is available with
portable case or in the half-rack, un-
cased form. It displays NTSC or
model-specified PAL standard signals
on a 8 x 10cm internal graticule CRT.
A or B video from looping inputs may
be viewed in 75 and 100% saturation
calibration levels. Variable gain con-
trol offers a -6 to +15dB range. The
subcarrier may be referenced to
displayed signal or an external burst
or composite signal from a third
looped input. On PAL versions, a +V
switch rejects all (R-Y) vectors of the
PAL signal.

Circle (219) on Reply Card
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PM5548

The PM5548 video level meter uses
digital techniques for signal level
measurement. Front panel thumb-
wheels select the line number on
which a sample is to start. A height
control determines how many lines




If you're looking for low-cost TV
programming with broadcast quality...

The Harris SSL* family offers a variety of
satellite earth stations specifically de-
signed for broadcasters. Whatever your
system requirement—Ilarge or small, down-
link or uplink—Harris has the complete
package for you, including total planning,
rapid reposition antennas, video receivers,
exciter-high power amplifiers, microwave
links, remote control and complete instal-
lation. All backed by Harris 24-hour-a-day
service—the most responsive in the
broadcast industry.

The high-speed drive system of the Harris
" i kingpost pedestal
allows rapid and
accurate reposi-
tioning of the an-
tenna, so that it can
be rotated auto-
matically between
any domestic com-

9.0 meter

munications satellites in less time than a
normal commercial break.

The Harris 9.0 meter SSL provides the
industry’s most advanced feed horn
antenna design, with video receive S/N
(signal-to-noise) in the high 50s for net-
work quality broadcasting. This antenna
is also designed for uplink service, where
specifications and price outperform 10
meter designs!

The 6.1 meter SSL provides highly cost
effective TV receive only (TVRO) service for
broadcasters, with S/N performance in
the mid-50s.

Set your sights on a whole new universe
of TV program sources. Contact Harris
Corporation, Broadcast Products Division,
Quincy, lllinois 62305-4290. 217-222-8200.

*Satellite to Studio Link
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May 1982 Broadcast Engineering 53



NEVER BEFORE HAS
THIS VITAL
COMPONENT BEEN SO
SUGGESSFULLY
INTEGRATED INTOA
T'VIDEO RECORDER.
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SONY INTRODUCES A " VIDEO
RECORDER TAILORED TO
THE PEOPLE WHO USE IT:

THE BVH-2000.
Because Sony probably has
more experience selling and
servicing [” VTR’ than anyone
else. we're in an unequaled posi-

tion to understand the wishes of 1”

video users.

And now. Sony announces wish ful-
fillment for the broadcast industry:

the new BVH-2000 1” video recorder.

WHY "BVH-2000" WILL
MEAN DIFFERENT THINGS TO
DIFFERENT PEOPLE.

In broadeast recording, there is no
such thing as one typical situation.
Thals why there’s no one single

BVH-2000. . | e
The BVH-2000 actually allows you o (RO
to “design” the VTR you need for your .

own particular applications and budget.
You can choose among three differ-
ent control panels—ranging from a

permits the entrance and exit
guide posts to move about [0mm
away from the drum during
threading. The result is the eas-
lest threading system ever in
a 1" video recorder.
THE MOST ARTICULATE
VTR EVER BUILT.
The BVH-2000 removes much
of the mystery from maintenance,
too. It literally tells you about
malfunctions—usually well before you'd
notice them yourself—through a
microprocessor-governed self-diagnos-
tic system.
The system includes various alarm
functions and numerous Lhecks to
confirm that
everything is
I : working proper-
ly. Most defects
can be easily
found—allowing
for far less com-
plicated main-

basic model to one with virtually every
possible feature and function.

And the tape transport system. sig-
nal system. and control section can
either be combined into a single unit, or
separated easily and instatled in a 19" rack
or console.

The BVH-2000 also gives vou far greater latitude in setting
up vour entire recording system. Various remote-control con-
nectors enable vou to
interface your system
In a variety of ways
for studio, mobile. and
editing configurations.
Direct interface
with U-matic” and
Betacam”
too. The BVH-2000
also has an optional plug-in time base corrector.

What's more. the BVH-20007s lighter weight and smauller size
(almost 50% less than its predecessor) make it as ideal on the
road as it is in the studio.

And because of the ever-increasing number of applications
requiring longer program times. the BHV-2000 provides up to 2
hours of tape time.

A VTR THAT LEADS THE SIMPLE LIFE.

In the BVH-2000. unlike most other VTR, microprocessors
are used to their full advantage. All data nec- =g :
essary for servo control are channeled 1nlo
a central processing unit, making the
operator’s control over all systems and
functions simpler and more precise.

Life is made simpler vet by the fact that
every necessary function control, metering
facihity, and electronic module is accessible
from the front.

Even the way the tape moves through the
recorder has been simplified. One innova-
tion—an extremely precise servo mechanism

Plug-in time hase corrector (optional).

(W
Juauy

Bj8 UL |e)

1s possible,

The BVH-2000 (shown with Type-111 control panel)

Front access to all electronie circuits and modules

tenance and
repairs, and re-
ducing down-
1ime considerably.
And because
the best way
to simplify mainte-

To simplify lhrcadmg guxdg

nance :s by lessening the need for it. the
Sony BVH-2000 has been designed to be
virtually maintenar.ce-free down to the

posts automatically
move away from drum. and
audio head cover opens.

last detail. For example, only brushless DC motors are used.and
all incandescent lamps have been replaced with high-bright-

ness LEDY.

Other welcome advances include a greatly expanded dy-
namic tracking range (from reverse at normal speed to for-

Display bourd for selt-diagnostics and
other data-processing fumctions,

ward at 3 times nor-
mal). programmed
play (allowing vou to
vary playback speed
4cross a range
of +20% of normal
speed); and video
and audio confidence.
Remarkably,
these are only some

of the Sony BVH-2000% innovations. All of them add up to form
the answer to v 1rluallv every need ever expressed by the users

of 1" video.
To find out h

Atlanta at (404) 451-
at (214) 659-3600.

oW it can answer

vours, write Sony Broadcast, 9 West

57th St.. New York, NY 10019, Or
call us in New York/New Jersey at
(201) 368-5085: in Chicago at (312) 860-
7800: in Los Angeles at (213) 537-4300: in

7671: or in Dallas

SONY.

Broadcast

Somy and Ul-mate are registered trademarks and Betacam s a trademark of Sony Corp. @ 1982 Sony Corp ol America, 9 W. 57th St New York, N.Y. 10019,
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ASACA/
Shibasoku’s
CMM Series

monitors
decode color

on the

L/Q axis.
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FEATURES

« 20" and 14" models available—
high resolution delta CRTs.

+ I-Q wide band demodulation system.

« Complete board interchangeability
between models.

« Switchable high performance comb
filter and aperture correction.

« Multi-standard capabilities (NTSC,
PAL, SECAM) on all models. Switch-
able from the front panel (20" model).
No adjustments necessary because
of digital sync circuitry.

» Dynamic focus insures perfect focus
on all areas of CRT. Adjustable from
the front panel.

- Special feedback circuits guard
against color changes due to varia-
tions in temperature.

+ Active convergence—

40 controls allow
precise adjustment on all areas of CRT.

«» Pulse cross with expanded vertical
blanking interval.

+ OPTIONS. . .Built-in color bar or cross
hatch patterns. Built-in safe title
marker generator. Multi-standards.
RGB inputs.

» TWO YEAR WARRANTY ON ALL
PARTS AND LABOR INCLUDING
THE CRT.

NSALCN

ASACA/SHIBASOKU
CORP. OF AMERICA

12509 Beatrice Street
Los Angeles, CA 90066
Circle (38) on Reply Card
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will be sampled; the delay multi-turn
potentiometer fixes the sampling
point on the selected line. A width
control determines the width of the
sampling pulse. Results of the
measurement are presented on Nixie
displays with an optional output pro-
viding for digital printing or remote
monitoring.

Two signals may be connected to
the unit for measurement: one via a
real-panel jack and a second through
the front panel, with a switch to
choose between them. Sync is looped
through the rear panel.

Two outputs include front and rear
panel video jacks that will include the
video signal with a marker pulse. A
second front panel output provides
only the marker pulse for use with
other equipment.

Sampling may start on any line from
1 to 525/625 (models may accept 3.58
or 4.43MHz subcarrier), with a height
from 1 to 50 lines. The sample may
begin at 1 to 64us from the leading
edge of sync with a width of 0.3 to
10us. The package fits the half-rack
5-1/4" x8-4/5” format.
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PM5560

Dual level inputs for UHF and VHF
(100mV or 1V) and an IF input (70mV)
allow multiple channel use with the
thuinbwheel-selected PLL tuner of the
PM5560 demodulator. A +6dB
AGC control may be disabled for
manual gain control. A zero level
clamp input eases modulation depth
measurement. One front and two rear
panel video output jacks provide 1V
p-p 758 signals. Two com posite sync
outputs and a field drive output are
also available on the rear panel.

Horizontal edge-on meters indicate
vision rest carrier, IF level and sound
deviation signals. Detection of those
signals may be selected for envelope
or synchronous modes, with both in-
tercarrier and split audio detection
possible. In synchronous mode dif-
ferential phase less than 1° and gain
less than 1% with a 1kHz to 6MHz
signal-to-noise ratio greater than
60dB. Two sound outputs are provid-
ed, with the main output on a 5-pin
DIN connector at +6dBm for
+ 25kHz deviation across 60002.
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Polarad Electronics

Covering the band from 100kHz to
2GHz, the model 632B-1 spectrum
analyzer is useful for measurements to
-120dBm levels at a 1kHz bandwidth.
Those signals within the band may be
displayed on the 8 x 10cm CRT with
an 80dB on-scale dynamic range. The
graticule is internal. The maximum
safe power for application to the RF
attenuator, via a 50 2 input connector,
is 30dBm.

Scan widths from 500Hz to
200MHz/div are provided in a 1-2-5 se-
quence, with a zero span (receiver)
mode available for modulation
analysis. A variable scan control gives
an additional capability to less than
200Hz/div. In auto mode resolution,
the unit optimizes the resolution
bandwidth, while the manual mode
switch selects 300Hz to 1IMHz widths.
Scan times range from 2ms to 2s/div
with triggering for single shot mode,
manual mode and auto.

The CRT is controlled through a
storage memory system that may in-
clude full memory erasing and recall
of stored data as well as half-memory
split, in which half of memory ad-
dresses retain the desired display with
the other half displaying incoming
signals.
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EKF2/D

Rohde & Schwarz Sales Company
With the EKF2/D TV monitoring

receiver, input level range selection

provides monitoring capability on any



A GETEG GPTU ANTENNA TOPS
HE WORLD'S TALLEST!

When ABC’s Chicago superstation WLS-
TV made the decision to update their CPTV
antenna atop the Sears Tower, they chose
CETEC.

Working with Broadcast Systems, Inc.

(the Dallas based exclusive sales engineer-
ing firm for Cetec’s CPTV antennas) a CETEC
Spiral circularly polarized design was
selected to be the main antenna that will
deliver improved coverage over the entire
WLS-TV market and particularly, extended
quality and coverage to the Eastern shore of
Lake Michigan.

The CETEC Spiral CPTV antenna was
patented in 1975 by Dr. Raymond DuHamel
after three years of extensive developmental
research at our factory and antennarangein
Sacramento, California. The WLS Spiral CP
utilizes a series of tapered, spiral-wrapped
radiators which yield extremely uniform
coverage as well as excellent axial ratio.
And this is precisely what ABC station WLS
needed. They've been recognized by the
broadcast industry as the pioneers in CP
broadcasting since their first regular sched-
ule of full-time CP transmission in 1974.
Cetec Antennas too, has been pioneering
right along with ABC.

Once testing was completed on the WLS
Spiral, it was transported fully-assembled t
Chicagoandthen ﬁ)aced onthe world’s
tallest building—by helicopter.

7

Installed on February 20, 1982, o 4
our delivery was right on schedule with our _-# L :
client’s requirements. This delivery made Xh‘: CETEC d(.:PTV S}‘:“al
WLS-TV the fifth forward-thinking broad- Wﬁ;?:ﬁ”ﬂ::f‘;;iﬂ?;“ h
caster who has recognized Cetec’s substan- P ' ll

gy, =

r ﬂ/ s

tial lead in CP antenna engineering. removed L L— ,ﬂﬁ‘/ \f@w
Our track record is more than two i - iKY

decades of critical performance and pro-

gress in broadcast transmission. Whether = = A

your needs are in Radio or T.V,, advanced il

CP or conventional design, you can be ﬂ

totally confident that antennas which are i

engineered, critically tested and often m

installed by GETEC will give your station e M

the edge in performance and coverage. m ‘
Contactus now for full technical information. FhL

If your requirement is CPTV, then contact our

exclusive engineering sales representatives: Dr Raymond DuHamel,

Broadcast Systems, _InC~ inventor of the CP Spiral
8222 Jamestown Drive and patent holder on the
Austin, Texas 78758 exclusive CETEC CPTV
(800) 531-5232 antenna.

€ Cetec Antennas I

The Edge In Coverage!

6939 Power Inn Road, Sacramento, California 95828
(916) 383-1177 Telex: 377321 © 1982 CETEC
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PhaseMaster, The industry’s
most advanced broadcast
reproduction system.

THE $250,000 CA

by Ray M. Kohfeld, President, Ramko Research

From the beginning of the Phase-
Master cart machine project more than
two years ago, we were convinced there
was an electronic solution to the prob-
lem of stereo phase stability. Consistent
stereo reproduction and machine-to-
machine compatability could be
solved. We believed that for many cru-
cial system parameters, performance
could be achieved in a cart system that
would meet or exceed the best reel-to-
reel machines.

What we didn’t realize however, is
that the development of the “ultimate”
cart machine would cost over a quarter
of a million dollars and take thousands
of man-hours to a¢complish. We finally
achieved what we were after—no, what
you were after—but not without some
very trying times.
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Early on, the goals were clear.

By employing leading-edge technol-
ogy throughout each area of the tape
system, we felt that the PhaseMaster
could out-perform everything in the au-
dio chain. Right on through the trans-
mitter. The signal-to-noise, distortion
and wow and flutter performance crite-
ria had to rival reel-to-reel specs while
retaining all the conveniences and ben-
efits of the standard plastic tape cart.
The major problems of tape skew and
guidance had to be overcome in order to
deliver a system which would, once
and for all, take care of phase problems.
This problem was judged by us to be
absolutely critical for proper and con-
sistent stereo reproduction. FM now,
and AM just around the corner.

The final goal we set for ourselves
was to design a cart system that offered
automatic machine-to-machine com-
patability—an important benefit that to
our knowledge no other reel-to-reel,
cartridge machine or add-on processing

sl TE M, L e Y sl
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system offers. We believe that it is a
significant factor for the broadcaster to
be able to pickup anyone’s cart at ran-
dom, record it on any PhaseMaster and
then play it back on any PhaseMaster;
the program material being precisely
locked in-phase. Whatever the phasing
of the original source, the signals will
be automatically and faithfully repro-
duced. Ultimately, tape skew, chatter or
even head misalignments would no
longer be a problem.

Side-to-side stereo shift; holes in the
mono mix or worse yet, reception; au-
dio modulation due to tape chatter from
the cart: major problems that we've
lived with for years. You waste valuable
time trying to get around it, cart manu-
facturers would like you to believe that
it's solved in their carts, programming
and management don’t want to hear
about it, and your audiences reach for
the dial when your station doesn’t
sound good because of it.

To have introduced another cart ma-



chine that didn’t solve all these persist-
ent problems would have been negli-
gent. To say the least, another mouse-
trap. As we've stated, the goals were
clear from the onset, but not the
solution(s).

Our attempts at phase
correction: shortcuts aren't
our way of doing things.

When we first looked at the problem,
there existed only one other means of
phase correction. This is an electro-
mechanical approach which adjusts
head alignment for each cart prior to the
initial recording. Although this is cer-
tainly an improvement over what had
existed (nothing), we felt it had many
shortcomings. It can’t correct phasing
in real-time, the compatability factor is
not high enough, it's overly complex-
subject to breakdowns, and it adds
valuable, additional time to a pro-
ducer’s already busy schedule of
production.

What about stereo matrix?

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

Cross-correlation and signal
injection: not the answers
either.

After discarding the stereo matrix ap-
proach, we researched the viability of
mixing timing signals onto the Left and
Right audio tracks. This was closer to
what we had in mind but detracted
from the end result in that the audio
had to be reprocessed which naturally
degraded the high quality audio we
were aiming for.

The third technique investigated was
a cross correlation scheme that is essen-
tially a form of probability theory with
user adjustments. This also was even-
tually dismissed because of its inability
to second-guess many complex wave-
forms and the necessity to readjust for
various types of program material.

Although all of these approaches
have some merit and have since shown
up in the marketplace, the individual
shortcomings were too much of a com-
promise of the promises to ourselves
that we could do it better. Much better.

The answer! Perfect phase
correction via the Q-track.

The elegantly simple and totally
unique answer to the phase-stability
problem came because of persistence
and, at times, downright obstinence to
not accept anything less than what we
set out to achieve: picture perfect phase
accuracy and stability—an ultimate,
real-time correcting solution to the big-
gest problem the cart system serves up
to every broadcaster.

The phasing (or more accurately,
time base) correction system in the new
PhaseMaster cart machines takes a sam-
ple of the upper (Left) audio channel,
encodes it and then records it on the
cue track without interference to any
other information. Upon playback, the
encoded signal is reconstructed and
compared to its mate on the upper track
so that we now have two identical sig-
nals to compare with each other. This
has been the key. We are now able to
compare apples to apples. Dissimilar
information normally found in Left and
Right audio is no longer a limiting fac-
tor. After these two identical signals are
compared by a clever signature-deter-
mining circuit, a control signal is de-
veloped. Any time-base differences be-
tween these signals are applied via
control signals to timing circuitry in
both the Left and Right audio for correc-
tion. The result? Phase correction in
real-time.. measured in microseconds.
The heads, the tape or both can be
severely out-of-whack and the Phase-
Master’s phase compensating electron-
ics don’t care. The audio can be com-
plex, sinousoidal or recorded only on
one track.

You can record your program mate-
rial on any PhaseMaster Record/Play
machine and rest assured that it will
reproduce exactly like the original
source no matter it be across the hall or
across the world.

Control instrumentation technology
helped us find the solution and we're
now preparing for patent application.

compatability with yeur
present system.

The new PhaseMaster also offers you
compatability with all your present,
previously recorded carts. An easy
transition can be made at your own
pace without having to rerecord your
station’s entire library. To state it sim-
ply, PhaseMaster now gives you a pro-
fessional R/P system without the draw-
backs you’ve grown accustomed to.

Last, but not least, the best mechanical
design you've ever seen.
The deck is a %" casting for stability,
with a stainless steel cover plate for

(ADVERTISEMENT)

wear-resistance and EMI shielding. A
crystal-controlled D.C. servo motor in-
sures timing accuracy to within
+0.05% and, practically no heat gener-
ation. The speeds are field selectable:
3%, 7%, and 15 ips.

Your carts are securely held in posi-
tion by the edges to prevent distortion,
using spring-loaded rollers. Insertion
and withdrawal is smooth and positive-
feeling. The machined head stack is
rock stable, and we've included inter-
nal illumination for periodic inspec-
tions and maintenance. There are no
microswitches to break or jam—and
never any start-up wow because the
motor is started by an optical sensor as
you begin to insert the cart. To keep
damaging heat away from the tape, the
capstan is ceramic. And bearings have a
longer life because the motor doesn’t
need to run continuously due to the cart
sensing design and the ability of the
motor to reach full speed by the time
the cart is fully inserted. The pinch
roller is engaged by an adjustable
air-damped solenoid with a teflon
coated plunger for fricton-free, quiet
operation.

On the PhaseMaster R/P machine you
get front panel switch selectable inputs;
integral diagnostics for faster, easier
maintenance; three cue tones are stan-
dard. An automatic 4% digit timer is
standard. Left/Right audio plus phase
analysis solid-state meters, motor “out-
of-speed” and “already played” indica-
tors are standard, too.

with the kind of performance
we didn't compromise.

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

It's been worth the wait.

We call it the $250,000.00 cart ma-
chine. That’s what we invested on our
bottom line to engineer a system that
you can have for less than $1,400.00*

Call us collect at (916) 635-3600 or
contact your Ramko sales rep for more
information and a schedule of when
you can have a free, two week trial of
PhaseMaster—the industry’s most ad-
vanced broadcast reproduction
system.

*PhaseMaster playback machine. Prices subject
to change without notice.

Engineered For Your Bottom Line.

. R AMIKO

Ramko Research, 11355-A Folsom Blvd., Rancho Cordova, California 95670 (916) 635-3600

© Ramko 1982
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VHF or UHF channel from 20mV to
1.5V through a 508 type N rear panel
connector. An IF input also allows ap-
plication of 5 to 100mV level signals.
The user may elect manual or
automatic gain control for a 30dB
range. Besides a PLL tuner, single
channels (crystal controlled) may be
monitored, the RF, IF and deviation
values shown on a front panel meter.

Envelope and synchronous detec-
tion are available from either of two
758 outputs. For modulation depth
observations, the zero reference pulse
is used during the vertical interval or,
externally triggered, it may be dis-
abled. A sound trap may be inserted to
remove possible audio disturbances
from the visual output. Differential
gain to a maximum of 3% and phase
+ 2° are typical, with a video signal-
to-noise ratio of 64dB normal if the RF
inputs are greater than 250mV. A
400Hz, = 25kHz deviated audio car-
rier provides paralleled front and rear
panel balanced outputs at 0dBm
across 600%2.

Circle (223) on Reply Card

EKF2 standard M

Up to eight preselected channels
(two per band) with levels from 2501V
to 150mV or an IF signal from 5 to
100mV may be monitored with the
EKF2 standard M RV monitoring
receiver. A sound trap is always in the
circuit, but detection is switch selec-
table from envelope to synchronous
modes. Two meters provide tuning in-
formation as well as RF, IF and devia-
tion data. Gain control may be
automatic or manual.

With greater than 3mV RF level, a
video signal-to-noise ratio of 54dB is
typical with differential gain less than
5%, phase at + 2°.

Circle (224) on Reply Card

Tektronix

A or B inputs to the 528A waveform
monitor may be displayed on a 8 x
10cm P31 CRT in 1 or 4V sensitivity
levels with 1V calibration signal for
setup. The variable control adjusts the
display to the full 140IRE unit height.
The rear panel video output follows
the display selected. Vertical channel
response choices include flat, IRE,
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chroma and differential gain with dc
restoration acting on the back porch
area.

The horizontal timebase allows 2V,
2V Mag (20x), 2H and 1us/div sweep
rates. Sync may reference input video
or an external source. Further time-
base control for a RGB parade display
is through a rear panel 9-pin recep-
tacle. The factory RGB wiring may be
altered for a YRGB display.

This industry standard may be ob-
tained without a case (Option 1), with
a carrying case (Option 2), or with
various mounting cradles for 2-wide
rack implementation.

Circle (225) on Reply Card

Replacing the well-known model
529, the 1480 series waveform moni-
tor includes a NTSC version (1480), a
PAL form (1481), a PAL-M monitor
(1482) and the dual standard
NTSC/PAL (1485). All are available in
an 8%”x 8%” cabinet format or a
19-inch wide unit.

The vertical channel may select
video from A, B or an Aux input, as
well as the 1V calibrator. A line strobe
signal output (with its own jack] is
also added to the picture monitor out-
put signal to show those lines selected
for individual viewing. A second
video output connector is fed from the
auxiliary input. Vertical response
filters include flat, luminance, low-
pass, 3.58 chroma, aux input and dif-
ferentiated staircase (plus 4.43
chroma on 1485).

The horizontal timebase may lock to
either A or B video or A or B external
sync on a constant lock to the A input.
Sweep rates may select 2-field (with
magnifications of 1X, 5X, 10X, 20X,
25X and 50X), 5 or 10us/div (with
5-step magnification up to 0.1us/div)
and external. Digital selection of Lines
9 through 22, Field 1 (322 to 335 of
Field 2), allows viewing of an individ-
ual line, variable control of the
viewed-line selection or grouping of
15 lines for VTR use. An overlay
(sweep foldback) circuitry provides
signal overlay for comparisons. An
AFC system may be used to detect jit-
ter in incoming video, while the dc
restoration keys 1o the backporch or to
sync tip.

The display may be set for 1, 0.5, 0.2
sensitivities with a 1V calibrator posi-
tion. Both ac and dc coupling are
available for A, B and A-B input
modes. Ac coupling only applies to
auxiliary probe input video.

Circle (226) on Reply Card

380 }

The 380 portable test monitor in-
cludes waveform, vector and oscillo-
scope displays into one portable unit,
battery-powered for field use. Pro-
duced jointly with Sony Corporation,
the package allows chroma, IRE and
differential step filtering with ac or dc
coupling, dc restoration and use of a
looped input or probe input. The ver-
tical display amplitude control in-
cludes a variable control along with 1,
0.5, 0.2 and 0.1V settings. A noise
measurement function is built-in.

The timebase allows selection of
traditional field and line displays
along with a 7H display. Digital selec-
tion of lines 15 to 21 permits VITS
measurement with full brightness. An
overlay function displays small errors
with high accuracy.

As a vectorscope, standard displays
are given. Additional selections show
vertical interval and differential phase
and gain measurements. As an oscillo-
scope, vertical sensitivity ranges from
1mV/div to 0.5V/div with triggered
sweeps from 0.2ps/div to 50ms/div.
The 380 package weighs approximate-
ly 12 pounds with an additional 9
pounds for the battery pack.
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The 520A (NTSC) vectorscope is
also available in PAL (521A) and PAL-
M (522A), all in a 9-inch high, 19-inch
rack format or optional cabinet. A or
B inputs may be viewed separately or
on a time-shared basis. Individual
gain controls include 75 and 100%
saturation calibrate positions, as well
as a maximum gain detent. Phase
reference may be to A, B or an exter-
nal source. The video channels may
show a calibration circle for gain
setup prior to displaying full field




EEV high efficiency UHF klystrons
pay for themselves...in 1 to 3 years!

These are the facts.

m Over 70 EEV 55KW high efficiency external
cavity klystron installations made during
the past three years.
46% efficiency vs. average of 30% efficiency
for older generation klystrons.

® Annual power cost saving

|

ronre .

S

older generation 30% efficiency klyst = :'_F_'_‘_p on an 18 HoJr I'Fm;sfwm $0.75/KWH.

Sonvs.  ditional 4400 to 7500KW 0N YoUr po
(o}

EEV, INC.

7 Westchester Plaza, Elmsford, NY 10523, 914-592-6050, Telex 646180
{n Canada: EEV CANADA, LTD., 67 Westmore Drive, Rexdale, On-ario, M9V 3Y6, 416-745-9494, Telex 06-989363
in Europe: English Electric Valve Co. Ltd., Chelmsford, England CM1 2QU Tel: 024561777, Telex 851-99103
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video and Field 1 or Field 2 VITS with
lines selectable from 15 through 21.

Also, line sweep displays may in-
clude Y, R, G, B, I and Q signals on the
5-inch circular CRT. Differential gain
and phase measurements are possible.
For use with selected line displays (as
from the 1480 WFM), a Z-axis input
allows trace brightening inputs if a
certain portion of a display is of more
interest.

Circle (228) on Reply Card

The 1420 NTSC vectorscope pro-
vides phase and chroma level moni-
toring where VITS indications are not
required. Its size allows mounting
side-by-side with a 528A waveform
monitor.

There are two inputs, A and B, with
reference burst selectable from A, B or
an external burst source. The
graticule includes markings to deter-
mine phase and gain errors with 5%
and 2° from these video sources.

Circle (229) on Reply Card

When used with video picture
monitors with R-Y, B-Y demodulation
outputs, the 602 and 604A display
monitors may offer a vectorscope
display for VTR phasing adjustments.
The X-Y color difference outputs from

the picture monitor are displayed on
the CTR with graticule markings for
approximately 2° and 5% gain and
phase errors. The CRT of the 604A is
larger.

Circle (230) on Reply Card

The 1450 series of TV demodulators
include a System M for NTSC use and
the 1450-2 for B/G signal demodula-
tion. In each case, a TDC
downconverter is required. The TDC1
tunes VHF Channels 2 to 13 and
CATYV Channels A to W; the TDC2 for
UHF Channels 14 to 83 and the TDC
for user-ordered fixed channel tuning.
5082 input levels from -69 to +27dBm
are displayed on the LED readout,
while -64 to -20dBm IF levels may be
applied. The internal zero carrier
reference is defeatable if external

reference signals are used. Individual
LED indicators show loss of aural or
visual carriers.

Intercarrier or split audio modes are
provided as is an aural carrier only
mode, for measurements without a
visual carrier. Manual and auto gain
controls are available, along with back
porch or sync tip dc restoration.
Detection may be in envelope or syn-
chronous modes with PLL references
to the back porch and sync tip times
or continuous referencing.

Differential gain and phase in the
synchronous detection mode are less
than 1% and 1° with a 60dB signal-to-
noise ratio minimum (-24dBm input
signal). Two 75 video outputs are
available on the rear panel, as are
audio outputs, an 8£2 speaker and a
balanced 60092 line adjustable from
-10 to + 15dBm, typically +10dBm. A
headphone jack is on the front panel.
A deviation output at 50mV/kHz at
600 2 may indicate the aural carrier
deviation on an external voltmeter.
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The 496 spectrum analyzer allows
measurement portability from 1kHz to
1.8GHz for all broadcast TV applica-
tions. A type N connector accepts
50 2 signals at levels to + 30dBm (1W)
continuously. Higher levels require
special care. An 80dB dynamic range

P R T aee— v e

New

THE ULTIMATE TAPE CARTRIDGE

f oy

A Ll .

aster Cart Il

® Superior performance in any tape
machine.

e New front corner post for precise tape
alignment and excellent stereo phase
stability.

e Extremely low friction tape path for mini-
mum wow and flutter and longest tape life.

® Factory loaded with Fidelipac's exclusive
HOT TAPE =, for up to 8 dB more output than
standard tapes.

Fidelipac Corporation

P.O. Box 808, Moorestown, NJ 08057 USA
609-235-3511 Telex i 710-897-0254
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The DTG-1000N features five identical and
independently microprocessor controlled

10-bit test signal data stores with precision

D/A converters.

Each data store contains 35 computer
generated, standard and new test signals
in EPROMs.

Menu style listing of all available test
signals on local and remote control panels
together with full status indication makes
test signal selection easy.

® Internal RS170A sync generator for
genlock and accurate system phasing
maintains zero SCH at all times.

® Fijve standard trigger signals can be
locked to any test signal selection from
data store #5 and retained in memory.

® Auto correlation of auxiliary trigger
signals to data store #5.

® Power down memory.

® Remote control up to 1000 feet for each
data store.




from -123 to +40dB inputs may be
displayed on 2 or 10dB/div log modes
or 20nV to 2V/div LIN modes.

A 1-2-5 sequence of scanning covers
50Hz to 100MHz/div with a time/div
system switch-selected. Free run, in-
ternal/external and line lock trigger-
ing plus a single shot mode are push-
button selected. Bandwidth resolution
from 30Hz to 1MHz are possible.

The digital storage scheme gives
Save A, B minus Save A, maximum
hold and average display adjustments.
Important parameters are displayed
on the CRT screen via a character
generator.

The unit is available as program-
mable and includes an interface for
IEEE Std 488-1978 system operation.

Circle (232) on Reply Card

7L14

The 7112 and 70114 spectrum
analyzer modules are used with the
7603 or 7613 mainframe display units
to cover 100kHz to 1.8GHz and 10kHz
to 1.8GHz ranges, respectively. Both
units accept 50 §2 inputs, the 7114 be-
ing capable of withstanding a 1W in-
put signal with dc and reference levels
from -110 to +30dBm above 100kHz.
The resolution bandwidth for the
7L.14 is 30Hz to 3MHz (300Hz
minimum for 7L12), while the fre-
quency span of 200Hz to 100MHz/div
(500Hz/div minimum for 71.12) is in
1-2-5 sequence. Either unit may be in-
terfaced to other analyzer accessories,
such as the 1405 sideband adapter.
With the 1405, a modulation signal is
applied to the transmitter from fy,
-15MHz to fy:+ 15MHz to precisely
measure transmitter response
characteristics.

Circle (233) on Reply Card

The 1980 ANSWER provides a com-
plete set of amplitude, phase and tim-
ing information applicable to NTC7
and FCC regulations. Using digital
technology, the measurement system
allows programmed limits for caution
and alarm points of the parameters.
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An associated printer gives the user
hard copy of the measurements, while
the system CRT/keyboard allows
observation of the waveform, CRT
readout of the parameters and an in-
put to the programmable system.
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Telemet

With the model 3710 broadcast
demodulator, a digital display in-
dicates the signal level from 5mV to
1.8V RMS in a remote off-air situation.
Transmitter feed line levels to 18V
may be applied through a separate in-
put connector. Special order models
provide added sensitivity to 1mV. Any
one VHF or UHF channel may be
ordered; channel changing requires
factory replacement of the down-
converter.

Not only are synchronous and
envelope demodulation available to
the user, but demodulator testing cir-
cuitry is also included. A sound trap
may be switched in and the internal
zero carrier reference may be over-
ridden to use an external reference.
Four visual outputs on the rear panel
provide two with each type of detec-
tion. A front panel output allows
detection mode switching with high-
or low-pass filtering. Differential gain
and phase in synchronous mode are
less than 2% and 1°.

AGC may be switched to manual
control. Input level, deviation of the
aural carrier, and + and -12V meter-
ing are given on the digital display.
The indicated deviation shows an ex-
pected output from the 4. 5MHz sound
output, as well as on a 600 balanced
pair, the level adjustable to +8dBm;
an 8% 2W speaker output; and a
speaker-output bridged headphone
jack.
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The 4501 broadcast demodulator,
coupled with the 4504 synchronous
detector, offers total measurement
capability. A front panel meter shows
typical input levels from 5mV to 5V,
with special order capability to 1mV
RF input, for any single user-ordered
UHF or VHF channel. An AGC range
of 20dB may be overridden for manual
gain. A loss-of-carrier alarm is pro-
vided.

At 100% modulation in synchro-
nous detection the differential gain
and phase are less than 2% and 1°,
with the 4504 being fed an IF signal
from the 4501 unit. Each unit then
provides two 75§ 1Vp-p outputs.
Video gain control of 0.5 to 1.5V is of-
fered.

For aural detection, one 4.5MHz
output is available fromn the 4501, as
well as a 60002 balanced connection
with level adjustment from -6dBm to

+3dBm. A sound trap may be
switched into the circuitry prior to the
IF section.

Circle (236) on Reply Card

The front panel meter of the 3709
spectrum/sideband analyzer indicates
point-to-point responses, while output
connectors provide signals for visual
presentation with an oscilloscope of
the circuitry response characteristics.
The unit provides a representation of
the transmitter system bandpass from
f,c-14MHz to f,.+14MHz. Seven
critical frequencies are pinpointed by
markers with crystal accuracy. Sweep
rates vary from 1Hz to 60Hz and in-
clude a manual sweep control.

With switch selection, the 3709
becomes a more typical spectrum
analyzer. The channel coverage in
VHF is altered by interchangeable
fixed plug-in local oscillators, while
the 3707 expands the system with
UHF conversion.
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Texscan Corporation

Using microprocessor control, the
AL-57 spectrum analyzer covers a fre-
quency range from 1MHz to 1.6GHz,
with operation from 115/230Vac or in-
ternal/external 12Vdc. Digital storage
of information to be displayed is op-
tional.

A dynamic range of 70dB may be
displayed from signals as low as
-117dBm for 10kHz resolution, using 5
or 10dB/div or linear display scales.
Filtering at 10Hz or 1kHz may be ap-
plied to the vertical channel informa-
tion.

Dispersion from 20kHz to 1GHz is
possible, with horizontal sweep con-
trol for single trigger, free running or
manual sweep modes. Markers for 1,
10 or 50MHz are selected from touch
switches. Resolution may be auto-
matically selected or manually chosen
from 0.3kHz or 1MHz.
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Video Aids of Colorado

A phase measurement unit, the
BPM-1 burst phase meter can replace
the vectorscope in some applications.
With a loop through video input and
reference subcarrier, the burst phase
meter indicates a phase shift in the
video burst relative to the reference
subcarrier.

The BPM-1 is available with an Op-
tion 02 H Phase circuit to compare the
input composite video sync to system
sync and to indicate the difference in
fractions of a microsecond on the
front panel meter. The meter provides
indications with an accuracy to + 1%°
phase error and + 50ns H phase error.
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better design—Series 99B
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TSM-5

Videotek

The TSM-5 waveform monitor may
be obtained in either NTSC or PAL
formats with a 8 x 10cm CRT, pack-
aged as a portable unit or uncased for
rackmounting in a halfrack plan.
Either A or B video inputs may be ac
or dc coupled and displayed with a 1
or 4V sensitivity control. A 1V calibra-
tion source is included in addition to
variable gain conirol. The display ver-
tical response filtering provides flat,
IRE, chroma and differential gain
(Chroma 5X) modes. A video output

jack supplies the selected input to ad-
ditional monitoring equipment.

The timebase selects 2V, 2V Mag
(20X), 2H and 1us/div sweep rates. Dc
restoration fixes backporch position-
ing on the 0 IRE graticule line. Fur-
ther control is provided via a rear
panel 9-pin jack to switch to a 3-step,
factory-wired RGB parade display,
with YRGB possible. Synchronization
may be selected from input video or
an external source.

Circle (240) on Reply Card

A companion to the TSM-5, the
VSM-5 vectorscope may be portable
or mount side-by-side in 5%-inch ver-
tical 19-inch rack space. A and B in-
puts are available for viewing with
subcarrier reference taken from A, B
or an external source.

The graticule on the 5-inch diagonal
CRT includes 75 and 100% saturation
levels on the burst axis, I and Q axes
markings and large and small error
limits. A special graticule marking
determines 2°, 5% errors in phase and
gain measurements.
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MOVING?

If you're planning a move in
the near future, don’t risk
missing an issue of Broad-
cast Engineering. Please
give us 6-8 weeks notice if
you’re planning on changing
your address. Just write in
your new address below and
mail this coupon, WITH
YOUR SUBSCRIPTION
MAILING LABEL, to:

BROAQDCAST

enGINeeRrING

Subscriber Services
P. 0. Box 12901
Overland Park, KS 66212

Name
Address
City

State_  Zip

for
innovative
switching
ideas

see the
people at...

INDUSTRIAL SCIENCES, INC.

3521 S.W. 42nd Avenue
P.O. Box 1495

Gainesville, Florida 32602

US.A.
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TELEPHONE
Outside U.S.A. 01 (904) 3736782
In Florida {904) 3736783
Sales (800) 874-7590
Service (800) 874-7874
CABLE

TWX 810-825-2307




Production tudio. WRBR-FM. South Bend.indiana.

Electro-Voice’s Greg Silsby
talks about the Sentry.100 studio monitor

When | first described to Electro-Voice
engineers what | knew the Sentry 100 had
to be, | felt like a“kid in a candy store.” |
told them that size was critical. 3ecause
broadcast environment working space
is often fimited, the Sentry 100 had to fitin
a standard 19" rack, and it had to fit from
the front, not the back. But the mounting
hardware had to be optional sothat
broadcasters who didn't want it wouldn't
have to pay for it.

The Sentry 100 also had to be beth effi-
cient and accurate. It had to be able to be
driven to sound pressure levels arock’'n
roll D.J. could be happy with by the low
output available from a console’s internal
monitor amplifier.

The Sentry 100 also had to have a
tweeter that wouldn’t go up in smoke the
first time someone accidentally shifted

Ey

in Canada:

Electro-Voice, Div. of Gulton industries (Canada) Ltc.,
345 Herbert St Gananoque. Ontario K7G 2v1. l

Eleclroloice
o_gulton company |
600 Cecil Sreet, Buchanan, Michigan 4€1C7 |

into fast formard with the tape heads en-
gaged and the monitor amp on This
meant higk-frequency power hendling
capability cn the order of five times that
of conventinral high-frequency crivers.

Plus it had I have a 3-dB-down point
of 45 Hz, armc response that extended to
18,000 Hz wich no more than a 3-dB
variation.

Since it's jus? not practical for th2 en-
gineer to alvays be directly on-axis of
the tweeter.the Sentry 100 musthave

a uniform polar response. The engineer
has to be abl= to hear exactly th= same
sound 30° cff-axis as he does directly
in front of tFe-system.

| wanted the Sentry 100 equipped with

a high-frequency control that of‘ered
boost as well as cut, and it had to be
mounted or: the front of the loudspeaker
where it not only could be seen but was
accessible with the grille on or off.

Circle (47) on Reply Card

I also cidt feel broadcasters should
have to pay “or form at the expense

of function The Sentry 100 had to be
attractive, but another furniture-styled
cabinei with a fancy polyester or die-
cut foam Jrille wasn’t the answer to the
broadcast industry’s real needs.

And for acose | told E-V'’s engineers
that a stuc'ib nad to be able to purchase
the Sentry 100 for essentially the same
money as the current best-selling
monitor system.

I'm happy to ~eport that we've achieved
all our objest ves. 4

Market D=ve cpment Manager,
Protessiana Narkets




When you put new ScotchCart™ delivers good tape-to-head contact,

Radio Broadcast Cartridge to the improved playability and longer
listening test, you'll discover sound life. In fact, ScotchCart Cartridges
quality like you've never heard can last up to three times longer
before in a broadcast cartridge. than regular carts.
Bright, full-bodied sound, more like Other refinements have resulted
reel-to-reel than a cartridge. in more accurate cueing, less phase
ScotchCart Cartridges are jitter, less noise and less flutter.
compatible with the player you now So you end up with better sounding
use. But that's where its similarity commercials and music programming.
with other cartridges ends. But the true test is in the hearing.
The ScotchCart Cartridge design Return this coupon or call our
incorporates high-quality 3M toll free “Cart Line;” 1-800-328-1684
recording tape inside a precision- (1-800-792-1072 in Minnesota). Welll
built outer cartridge. Pressure pads send you a free brochure and
have been eliminated and replaced information on where to order this
with a constant tension arm that revolutionary new cartridge.

ScotchCart”

Radio Broadcast Cartridge

“ScotchCart" is a registered trademark of 3M. © 3M Company, 1982.
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Measuring

TV sidebands

Many TV citations are issued by the
FCC because operators fail to
understand or realize possible
deviations caused by differing
references. This article derives a
correction factor applicable to side-
band and spurious measurements.

&Spurious emissions

By Dane E. Ericksen, FM and TV specialist, FCC, San Francisco, CA

Most engineering personnel al TV
broadcasl stations are aware that the
FCC requires the lower sideband and
spurious emissions to be attenuated to
cerlain levels. What may not be well-
known is that lower sideband atlenua-
tion seen on a spectrum analyzer dur-
ing in-service observations is 16.4 to
18dB too optimistic. Failure to ap-
preciate this fact can cause a station
lo believe that its lower sideband
(LSB) atlenualion is within tolerance
when in reality it is out of lolerance.

In-band and out-of-band emissions

specify allowable bandwidths for TV
broadcast signals. For out-of-band
response—response that is more than
3MHz below lower channel edge or
more than 3MHz above upper chan-
nel edge—Section 73.687(i)(1) applies.
This seclion references required at-
lenualion to peak visual power,
therefore the ratio seen on a specirum
analyzer applies directly. A uniform
attenuation of al least 60dB is required
for all out-of-band emissions.

For in-band response—response
from 3MHz below lower channel edge
to 3MHz above upper channel

This section references required al-
tenuation to the response at + 200kHz
when a sine wave as video modulalion
is applied. Section 73.687(a)(4) re-
quires that this sine wave signal have
a modulation axis of 50% of peak car-
rier level, not exceeding 75% modula-
tion on modulation excursions. For in-
service observations only the peak
carrier level is normally available as a
reference, so the question arises as 1o
a conversion factor between the
response al + 200kHz and peak carrier
level. Once this correction factor is
known, the 20dB LSB altenuation and

There are two rule sections that edge—Section 73.687(a)(3) applies. 42dB LSB color subcarrier notch al-
dB
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Figure 1. TV bandwidth criteria referenced to peak ¢

arrier level (73.687).
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The views expressed in this article are those of the author and do not necessarily reflect the view of the Federal Communications Commission.
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Outstanding Outdoors

Camera location 3 behind home plate is no plaze to  sor control brings into play Ikegami’s Emmy award-
tear down a camera. Espzcially if the director wants  winning digital tecaniques for automatic setup.
to punch it up on air to catch the next pitch. That's Simply press one button and the computer auto-

just one reason why the rock-steady, works-every- matically refreshes all set up and registration adjust-
time HK-357A is an outs:anding choice for produc- ments in about 45 seccnds. No chip charts blowing
tion in the field. in the wind, no tweakirg. dust unpack, plug-in,
Beyond its reputation for legendary lkegami auto-setup, and shoot.
reliability, the HK-357A has a lot more to recom- Hook up is @ simple matter too. Choose the |
mend it as the ideal field camera. For examp.e, its triax option and you cen position
crisp, high resolution picture, signal-to-noise rztio the camera as far as a mile from the
of better than 53 dB, and superb colorimetry. van with absolutely no compromise
What’s more the camera really shows off when  in picture qualit¥r as comnpared to
it's time to set up. Use of the optional microproces- multicare. And for versatility, our

triax camera interfaces with TV-81
multicore at the flip of a switch.
Feeld test an HK-357A to see
why lkegami is the chaicz of so
many networks, major market sta-
tions, and independent producers.

Tkegami HK357A

Ikegami Electronics (USA) Inc., 37 Brook Avenue
Maywcod, NJ 07607, (201) 368-9171
Northeast: (201! 368-€171 (] West Coast: (213) 534-0050
Southwest: (713) 4450100 [] Southeast: (912) 924-0061

Canada: (201) 368-9179
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tenualion required by Section
73.687(a){3) can be converted to
equivalent attenuation with respect to
peak carrier level.

Correction factor derivation

The LSB correction factor is in-
directly mentioned on page 1099,
Chapter 40, of the sixth edition of the
NAB Engineering Handbook. A fuller
explanation of the three components
comprising the correction factor is
needed.

The firsi component is a -6dB term
for the sideband of a 100% modulated
AM signal. The second component is
a -6.9dB term that allows for a
modulation axis of 45%. The third
componen! is a -3.5dB term that
, allows for symmetrical modulation of
e * 30% around a 45% modulation axis
n program monitoring, {that is, from 75% modulation, or

blanking level, to 15% modulation, or

a better ide

ai

= e

We’ve combined the response to program ballistics movement, or ) : o . ;
best aspects of the peaFl.cs while ;ai?\taining our conversion kit for dppmxnmalqu reference \_Vh”e level).
traditional VU meter a more conventional existing VU meters. The Com_b‘“ed correction  factor
and the precision of the  and artistically desirable therefore, is-16.4dB. .

European Programme “syllabic” response to Note that the rules specify a modula-
meter. The resuit is a music and speech. tion axis of 50%, not 45%: but a
meter that meets the Get the complete pack- For further information, modulation axis of 50% would limit
UK/EBU standard for age, with optimum- contact: the modulation swing to * 25%, that

is, from 75% to 25%. From the
reference white level of 12.5%, 25%

Inovonics, Inc.

gg%%ggn%ﬂlg%\ég ;S)ﬁggrifr?; copy of AES modulation is excessively removed.
Telephone ' Therefore, selecting a modulation axis
(408) 374-8300 of 45% with modulation swings of

Circle (49) on Reply Card +30% more accurately tests the
visual transmitier and is the praclice
more commonly used during TV
proofs.

VIDEO PRODUCTION
A comparison between a 45%
modulation axis with +30% swings

(‘ O N SO L E and a 50% modulation axis with

+25% swings can be made with the
following results:

45% Modulation, + 30% Swings
- 6dB for 100% AM modulation
- 6.9dB for 45% modulation axis |
{20 log4{0.45) ) |
| -3.5dB for modulation swings of |
+ 30%[20 logye (75%—15%)]
(2x45%)
Total: - 16.4dB

| 50% Modulation, + 25% Swings
- 6dB for 100% AM modulation
8 Inputs 4 Out - Stereo Capabilities - 6dB for 50% modulation axis

Rack Mountable [2010g(0.50))
Transformer Balanced Outputs (+24dBm) \ :,Z(égoi% lnggdm?;l;;;i‘gég/f,s &)
XLR Mic and XLR Line Connectors T wTso%)_]
E.Q. Defeat - Channel Mutes Total: - 18dB E
Built-in Phantom Power (for condenser mics) -
Dealer Inquiries Invited

Because the correction factor for the
50% modulation axis (18dB) is greater

/ ! o . than the correction factor for the mnore
4(01//1W/3 (//( . 1365-C Dynamics St. commonly emploved 45% modulation

No. Anaheim, Calif. 92806, 714-528-4930 axis (16.4dB), use of the more strin-
gent 18dB factor would be a conser-
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TheWholeIruth

at half the cost.

The AL-57 is the only microprocessor
controlled portable spectrum analyzer

True:

in its price range.

True:

The AL-57 does not
compromise laboratory
performance for field
operation.

True:

The AL-57 is the resuilt of
over a decade of experience
and three successful
generations of spectrum
analyzers.

Specification

Price

Frequency Range

Dispersion

Frequency Accuracy

Amplitude Dynamic Range

Average Noise Level

Accuracy (worst case total)

Resolution (minimum)

Short Term Stability

Noise Sidebands

Operating Power

Size In?

Weight Lbs

Internal Battery

External 12V DC oper

Phaselock

Audio

Frequency Markers

Digital Storage

Preset Frequency Bands

Two Log Ranges

Rugged Carrying Case
w/Front Panel Cover

Camera Mount

Portability

*Infornfation obtained from manufacturer’s published spedications.

Texscan

$7,500.00
1-1600 MHz
20 KHz-1000 M -z
+.005%**
70dB
117 dBm (" 0 <Hz resolution)
+3.5d8
.3 KHz
2 KHz (phas:locked)
60 dB 10 K4z away
115230V AC, 12V DC
1367
40
Standard
Standard

{ Standard

Standard
Standard
Optional

Standard
Standard

Standard

Standard
Fully portable

2446 North

Indianapolis, Indiana <6219
PH: (317)357-8781

HP 85538/182T*

Tektronix 496*

—_—

$10,915.00
0.1-1580 MHz
50 KHz 1000 MHz
20% of Dispersion = 5 MHz
70d8B
107 ¢Bm (10 KHz resolution)
=358
1 KHz
1 KHz
-65 dB 50 KHz away
11523IVAC
2059
40
Not offzred
Not offzred
Not offzred
Not off2red
Not off 2red
Optional
Not offzred
Standa-d

Optional

Standard
Requirzsan inverter
for field use
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$22,950.00

.(11-1800 MHz

.5 KHz-1000 MHz

| 2% of Dispersion = 5 MHz

81dB
105 dBm (10 KHz resolution)

+3.5dB

.03 KHz

81 KHz (phaseiocked)
75dB 300 KHz away (10 KHz res.)

115VAC

Mot specified

Mot specified

Not offered

Not offered

Randard

Mot offered

Mot offered

Sandard

Mot offered

Sandard

Standard

Standard
Fequiresan inverter
for field use

**Using insernal cyrstal comb markera.

We just got better at what we do best.

Texscan Cor,

oratior Texscan GMBH Texscan Instruments Limited
hadeland Peschelanger 11 One Northbridge Road |
D3000 Muichan 83 Berkhamsted, Hertfordshire -
Munich, Wast Germany England UK
PH: 089-6701248 PH: 0442771138




vative praclice that would ensure
compliance with FCC rules.

Correction factor application

An application of the correction fac-
tor follows. When a TV transmitter is
modulated with a 200kHz sine wave at
a 50% modulation axis with excur-
sions of *25%, the relationship be-
tween peak visual carrier level and
response at +200kHz is - 18dB. The
LLSB chrominance subcarrier suppres-
sion would then have 1o be at least
60dB (42 + 18] with respect to peak
carrier level, and the remainder of the
LSB energy would have to be at least
38dB (20 + 18) below peak carrier
level.

Therefore, when you observe a TV
signal on a spectrum analyzer, you
need to see al least 60dB suppression
on the LSB chrominance subcarrier,
nol 42dB; and the remainder of the
LSB energy would have to be at least
38dB (20 + 18) below peak carrier
level. Therefore, when you observe a
TV signal on a spectrum analyzer, you
need to see at least 60dB suppression
on the LSB chrominance subcarrier,
not 42dB; and the remainder of the
LSB energy must be suppressed at
least 38dB, not 20dB. These specifica-
tions simply reflect the fact that only
the peak carrier level is conveniently
available as a reference for in-service

CUT YOUR STATIONS
POWER BILL
BY 10% to 20%

ith Micro

Communications, inc.
ihigh efficiency Circular
'Waveguide Transmission

Line,

f'" . '\,‘For moreinfétmation on

this energy saving product,

contact us.

S

2

MICRG.COMMUNICATIONS., INC.
PO Box 4365, Manchester, NH 03008
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Figure 2 shows a LSB chrominance subcarrier attenuation of 53dB with respect to
peak carrier level, equivalent to only —35dB with respect to the response at
+200kHz. The impression that the station is exceeding the — 42dB LSB color notch
specification by 7dB is incorrect. It is actually failing to meet the requirement by
7dB. Figure 3 shows the typical attenuation of most stations. The LSB is attenuated
at least 64dB, equivalent to 46dB below the response at + 200kHz — still complying
with the 42dB required by Section 73.687(a)(3).

spectrum analysis. This is not a
tightening of the specification, but

merely a transformation of the
reference poinl.
Most TV i{ransmitters meet the

transformed specifications of -6 and
-38dB. A few stations will be ob-
served to have energy 3.58MHz below
visual carrier at less than 60dB below
peak carrier, but still greater than the
apparent limit of-42dB. A broadcast
engineer not aware of the 18dB cor-
rection factor could incorrectly con-
clude that the LSB chrominance sub-
carrier attenuation was not perfect

but was still within the 42dB limit
specified in the rules.' Corrective ac-
lion might nol be taken and the station
could unexpectedly receive an official
notice of violalion. The improperly
suppressed LSB chrominance subcar-
rier would also normally trigger a full
detailed inspeclion 1o investigate why
the LSB atienuation was insufficient
and to assist the station in correcling
the problem.

'Because Section 73.687 refers to measurements “at
the output terminals of the transmitter,” direct off-air
observations must be verified by a hard wire connec-
tion to the transmission line probe.
-T-
BE))

AT LAST!

A SINGLE INSTRUMENT
TO MONITOR BOTH
WAVEFORM AND VECTORS

Switchable between waveform and vector display
Full broadcast specifications

A-B inputs with buffered video output

Half rack width, 5%" high

Mounts beside all popular half rack pix monitors
Sharp, high brightness trace

Ideal for mobile and studio applications

EV4060 COLOR
SIGNAL MONITOR

broadcast video systems Itd.

1050 McNicoll Avenue, Agincourt, Ontario M1W 208
Telephone: (416) 497-1020 Telex: 065-25329
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Teletext:
A broadcast m

| service
1n transition

By Bill Rhodes, editorial director, and Carl Bentz, technical editor

Last year I, (Bill Rhodes), in-
vesligated the progress of the teletext
and videotex technologies in England.
[ visited with broadcasters and private
data bases serving as sources for the
transmitted data; research groups op-
limizing captioning for the hearing
impaired; and manufacturers of
decoder chips, sets and processing
equipment. Back in the United States,
I visited with WFLD and Field Elec-
tronic Publishing to see their startup
of teletext services in the Chicago
area.

Since last summer, teletext has
become a technology in rapid transi-
tion, mainly because of FCC deci-
sions, but also because of an awaken-
ing interest in the United States and
the world to this service. The follow-
ing article reviews some of the latest
activities related to teletext/videotex,
highlights some of the industry trends
and pinpoints teletext experiences to
date.

FCC’s open door on teletext

On Nov. 27, 1981, the FCC Notice
on Proposed Rulemaking adopted an
open-entry approach to teletext in the
United States. There is both sirong
supporl and opposition to this deci-
sion, as might be expecled where im-
portant services and potentially large
dollar returns are concerned.

According to Alan Stiellwell, policy
analyst and FCC spokesman, about 50
organizations have filed comments
with the FCC regarding its teletext

76 Broadcast Engineering May 1982

policy. About 60% of these have sup-
ported the FCC position; the rest have
recommended that teletext standards
should be established by the FCC.

Included among the 40% pushing
for government-stipulated teletext
standards are ABC, CBS, NBC, PBS,
NAB, Antiope and Telematics Cor-
poration, RCA, Time, Telidon
Videotex Systems, and WGBH Cap-
tioning.

Those favoring a marketplace deci-
sion on adoption of teletext include
the following organizations: Field
Communications, Koplar Com-
munications, Maximum Service
Telecasters  Association, NBC Af-
filiates, RBC Corporation. Subscrip-
tion TV Association, Springfield
Television. Taft Broadcasting. Times
Mirror. United Kingdom Teletext In-
dustry Group and Zenith.

In spite of industry pressures,
Stiellwell said he was confident that
the FCC would stick by its decision to
leave teletext to a marketplace deci-
sion. However, no system for teletext
will be acceptable if it interferes with
regular broadcast programming ser-
vices. Because of the backlog work
currently before the commission,
authorization of teletext transmission
probably will not occur until summer
or fall 1982.

Inherent in the FCC's decision to
leave teletext to a marketplace deci-
sion is the lack of urgency in pro-
viding such a service. There is
presently no strong demand from the

public for a teletext service, nor any
indications that substantial sums of
money might readily be paid for
teletext-adapted sets, regardless of the
system used.

Thus, the FCC appears to be content
to let the teletext market develop or
die on its own merits, wilh the market
rendering the decisive vote.

The following are excerpts from
comments supporting the FCC’s open-
entry to teletext, and brief reviews of
some leletext experiences in the
United States and England.

UKTI

The United Kingdom Teletext In-
dustry Group, chaired by Bernard J.
Rogers, strongly supports the commis-
sion’s proposed open market ap-
proach to teletext and urges its ex-
peditious adoption. The marketplace,
in its view, should be allowed to
resolve the teletext standard debate
uninhibited by government regula-
tion.

“We are confident,” they said, “that
the British teletext technology will be
highly competitive in the open market
and will quickly form the basis for a
widespread advertiser-supported tele-
text service in the United States.

“The open market approach will be
a boon to broadcasters in their effort
to compete with the teletext and 2-way
videotex information services now
rapidly being implemented by cable
TV and telephone companies unham-
pered by government regulation.

“If the commission were to change
direction now and attempt to choose a
single standard, the regulatory pro-
cess could take years. Throughout this
period, broadcasters would increas-
ingly lose audience and advertising
dollars to cable companies providing
teletext and to telephone companies,
such as AT&T, which, under the
Justice Depaftment settlement, will be
free to implement a full range of
videotex services, including Yellow
Pages advertisements. The delays
would also disserve the public, par-
ticularly the hearing impaired, who
have a strong interest in rapid
availability of teletext.

“The commission’s open-entry ap-
proach will allow the US market to
take maximum advantage of the
decade of practical experience with
the British teletext system and to
benefit from the substantial cost
reductions already accomplished for
British system semiconductor com-
ponents. These components have
been in volume production for six
years and are now readily available
for incorporation by US manufac-
turers in TV receivers.

“The ability of the British standard
to provide a successful consumer ser-
vice is beyond question: It forms the
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basis for all teletext systems in eight
countries around the world now pro-
viding a public service. Over 1 million
British teletext-equipped sets are now
in use and it is conservatively pro-
jected that another 1.5 million sets
will be sold in 1982.

“Any claimed reluctance by broad-
casters or equipment manufacturers
to invest in teletext without a standard
will rapidly dissolve if the FCC quick-
ly adopts its proposed rule and makes
clear its strong reluctance to intervene
with market development. Potential
system and decoder incompatibility
problems can best be resolved by
market forces and could not, at any
rate, be eliminated by an FCC stan-
dard mandate.

“We urge the commission to quickly
adopt its proposed rule with one
minor modification to permit broad-
casters to provide auxiliary teletext
services such as telesoftware and
transmissions for hard copy printers,
which will enhance the basic teletext
service.”

Taft
The Taft Broadcasting Company
also supported the FCC’s action. The
company said that the commission's
open-eniry approach would make pos-
sible the widespread rapid develop-
ment of teletext by broadcasters and it

A0
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urged the commission to adopt the
proposed rule as soon as possible.

“Taft is now conducting a teletext
experiment,” it said, “under ex-
perimental authority, over station
WKRC-TV, Cincinnati, OH, using the
British teletext technology. Taft’s
choice of British teletext for this ex-
periment was made after examination
of the alternative technologies and our
conclusion that the British system is
best suited for development of teletext
in this country. Not only are the
broadcast equipment and decoders
for the British system substantially
less costly than those teletext
equipped for the competing technolo-
gies, and in volume production (with 2
million sets projected for sale in 1982),
but this system is inherently more
resistant to disruption by interference
and has the potential for substantial
graphic sophistication, extending
beyond that of the competing pro-
posal, which can be implemented as
consumer demand develops.

“Because of the advantages of the
British system and the availability of
equipment for that system at low cost,
broadcasters will be able to imple-
menl teletex! rapidly using the British
standard upon adoption by the com-
mission of its open market approach.
Whatever the standard broadcasters
choose, they will certainly have every

incentive to implement teletext quick-
ly in the open market in order to main-
tain their competitive position vis a vis
cable and telephone companies who
are now proceeding to, or have an-
nounced plans to, implement teletext
and videotex services, without the
need for government approval. If the
commission adopts its proposed rule,
Taft fully intends to offer tetetext as a
regular service.”

Zenith

The Zenith Radio Corporation also
has endorsed the FCC’s proposal to let
the marketplace resolve the broadcast
teletex!t standards issue and urged the
commission to authorize commercial
teletext operations in the United
States.

“Marketplace issues can best be
resolved by the marketplace,” Zenith
said. “Broadcasters are ready.
Decoders will be made available.
There is no reason for further delay.”

In its comments to the FCC, Zenith
said, “It is not presently known
whether there is even a viable com-
mercial market for teletext service in
the Uniled States. The basic issues are
marketplace issues concerning such
matters as the need or desirability of
high-resolution graphics, format flex-
ibility, optional markelplace applica-
tions and cost/benefit (rade-offs.

THE ONE - SHOT

Functional & Attractively Designed!!

IS E—

FEATURES

mount

SOURCE IDENTIFIER
+ VIDEO SWITCHER
+ AUDIO MIXER

¢ NTSC Color bars

¢ Field programmable characters ¢ Black generator

¢ Audio mixer, transformers on inputs & outputs

¢ 1 Khz test tone

e Video switcher

¢ BNC & XLR connectors ¢ Optional 110 VAC - 28
VDC - 12 VDC Power supplies ¢ Portable or rack

L LANG VIDEO SYSTEMS

P
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Shure makes the mixer to ;
fit the need

Write for our free circuitry catalog. The Sound of the Professionals”

Need a deluxe broadcast remote mixer?

The M267 is ideal for live broadcasts of sports,
conventions, other remotes.

e Built-in limiter prevents overload distortion
¢ Mic/Line Capability on each input and output
Want professional mixer features at minimum cost?

The M67 is the most popular model for remote broadcast and
production work.

e AC or battery operation
e Transformer balanced inputs and outputs
Want to expand your sound system?

The M268 is great as an independent mixer or for adding inputs
to existing sound systems.

¢ Built-in simplex power for condenser microphones
¢ Quieter operation than competing models

Need a low cost, versatile PA mixer?
The lightweight, portable M68 is a great buy as a basic mixer.

What if input levels vary?

The SE30 is the only combination mixer/gated compressor unit
with an adjustable response rate that prevents “pumping.”

e Automatic gain riding keeps levels constant

e Lowers background music automatically in paging systems

Need an 8-channel mixer, but short on space?
The SR109 is popular in large hotel paging systems, as well as
small post-production rooms.

» 8 channels with bass and treble tone controls
» Built-in limiter

HllsHuRE]S

Shure Brothers Inc., Dept. 67
222 Hartrey Ave., Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited

Manufacturer of high fidelity components, microphones, loudspeakers, sound systems and related circuitry.
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A Brilliant,New Cartridge
Designed For Today’s

High Technology Records.

At last, a low impedance cartridge which exceeds
moving coil performance with moving magnet reliability.
The Stanton 981LZS provides the highest level of perfor-
mance with very low tip mass, the widest frequency
response and unsurpassed frackability. The moving
magnet (Samarium Cobalt design) offers a truly new,
exciting and different sound experience.
Stanton Magnetics, 200 Terminal Drive, Plainview, NY 11803

The 98ILZS From STANTOI

THE CHOICE OF THE PROFESSIONALS ™
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Summer 1982 Short Courses on
Microcomputers and Broadcast Automation
and
Broadcast Antennas
sponsored by Bradley University and BROGDCaST
and organized by Donald Markley, D. L. Markley & Associates

These courses cover two important topics for broadcast engineers and
managers. A technical background is preferred, but fundamentals will be
covered so that extensive experience is not required.

Dates: Microcomputers, August 16-18; Antennas, Aug. 18-20.

Place: EE Department, Bradley University, Peoria, IL

Fee: $200 each seminar; $300 for both seminars.

Microcomputers and Automation Broadcast Antennas
Monday Morning, Aug. 16 Wednesday Afternoon, Aug. 18
» Microcomputer components * Basic antenna theory
» Microcomputer architecture » Transmission lines; antenna systems
» Data and instructions By Don L. Markley and G. A. Breed
* Input/output Thursday Morning, Aug. 19
Monday Afternoon » Directional antenna design
s Addressing * Antenna construction, proof of perform-
» Atypicalinstruction set ance
» Introduction to programming By D. L. Markley
Tuesday Morning, Aug. 17 Thursday Afternoon
* Programming example * Phasors and RF networks
» Trouble-shooting instrumentation By Robert E. Ritch

* Demonstration Friday Morning, Aug. 20

Tuesday Afternoon » Sectionalized towers; de-tuning tall struc-
» Broadcast automation tures
By Broadcast Electronics, Quincy, IL By Ogden Prestholdt
Wednesday Morning, Aug. 18 Friday Afternoon
* Technology applications » FM antenna system design; maintenance
By Harris Corporation, Quincy, IL By Thomas B. Silliman

Campus dorms are available at $13/night. To register, send name, ad-
dress, affiliation, phone number, and check to: College of Continuing
Education, Bradley University, Peoria, IL 61625.
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“And the only way to gain such
marketplace experience is to
authorize commercial teletext opera-
tions as the commission now pro-
poses to do.”

Zenith said that the company was
confident that teletext decoding
equipment would be made available to
fill marketplace demands when and if
it should become apparent that
teletext is a viable broadcast service.

“No amount of rationalization or
argument in industry committees or
FCC comments can match the ex-
perience of commercial marketplace
operations in reaching an authori-
tative resolution of such issues,” the
company said.

“And if marketplace experience
should establish that there would be a
major benefit in reaching a common
technical standard or format, such a
de facto standard will undoubtedly be
reached through a natural industry
evolutionary process.”

Koplar

Koplar Communications, consider-
ing the open-entry approach to
teletext, said, “Koplar strongly sup-
ports the commission’'s proposal to
allow broadcasters to begin offering
teletext without the delays which
would inevitably be caused by a com-
mission proceeding to choose a single
teletext standard. Early development
of teletext is vitally important to TV
broadcasters, particularly indepen-
dent stations.

“Independent stations depend
heavily on the appeal of local news
and information and this is precisely
the kind of service that teletext is best
designed to provide. Because of the
importance of teletext to broadcasters,
Koplar also believes that cable compa-
nies should be required to carry the
teletext service provided by over-the-
air broadcasters on vertical blanking
interval lines.”

CBS network, New York

The network provides a full-blown
teletext operation, including a
100-page magazine. Currently the en-
tire operation is in a test phase to a
limited number of receivers. Through
a specially designed audiocassette
recorder, data will be retrieved from
those receivers to determine how the
service is used. It is actually in-
tegrated into the receivers, rather than
hanging on the back.

Captioning for network programs is
done at the office of the Caption
Center in Los Angeles. The captions
are placed into the vertical interval of
the master tape in Los Angeles, then
shipped to New York for play. At
KNXT, for example, the captioning is
stripped out and reinserted into the
magazine system that they transmit.

Although CBS is moving ahead with



At long last a new, reliable source of TV test equip-
ment. One that offers fast, predictable delivery. One with
a name all the world trusts—Philips. Four quick examplz=s:

PM5565 Waveform Monitar

Enjoy the luxury of examining one line and one field
at a time. On top of this, there's a convenient front probe
input so you can use the monitor as a troubleshooting
oscilloscope.

PM5567 Vectorscope

If you want more accurate decoding and the ability to
have an external reference from composite video signals,
choose our vectorscope.

Both waveform monitor and vectorscope mount side
by side, fit all existing hardware and use less power than
the competition.

sriups| Test & Measuring

% Instruments

PM5539 Color Analyzer

Take it on a quick trip through your studio or control
room and adjust all monitors to the same color tempera-
ture in a matter of minutes.

With four different memaries, there's no problem in
quickly calibrating four different phosphors.

Varizble full-scale, from lass than set up to more than
reference white, allows measurement of color tracking as
a function of APL.

PM5534 Color Pattern Generator

Our universal pattern contains all the signals needed
to verify overall system operation—directly from the pic-
ture. No wonder virtually every set manufacturer uses our
pattern for their TV set aligrmzant.

Of course our TV test 2quipment line doesn’t end
here. Today Philips offers a wide range of equipment in-
cluding sync and pattern generators, VITS generators and
analyzers, and TV modulatcrs and demodulators.

For nationwide sales and service information call
800-631-7172, except in Hawaii, Alaska and New Jersey. In
New Jersey call collect (2013 5239-3800, or contact Phitips
Test and Measuring Instrumenis, Inc., 85 McKee Drive,
Mahwah, New Jersey 07430.

PHILIPS
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the teletext operation, it has deter-
mined that the system initially should
be done in the same manner as it will
be ultimately accomplished. For that
reason, implementation of the system.
based on Antiope technology, has

moved slowly, but progressively.

KCET-TV 28, Los Angeles

KCET transmits the Now Electronic
Magazine, about 75 pages of informa-

tion. Starting with a front

highlighting four major stories in the
magazine, prompts guide the user
through the service. Local, state, na-
tional and international news is in-
cluded, with hourly updating. Also in
the format are sports and financial
Each major department in-
cludes a quiz, answers to which are
revealed when a button is pressed on
the user control. An LA Guide gives in-
happening
tonight or tomorrow night.” Long
form features take news stories apart
and use separate pages to answer
specific questions. Popcycle provides

items.

formation on “what’s

information for children.

KCET. a PBS affiliate, transmits
educational programming for use in
the schools. In the teletext operation,
Think Shop uses 50 pages during
supplementary
materials to be used with the instruc-

school hours for

tional programming.

Antiope technology is involved at
KCET with about 100 homes and 20
public locations beings used as a test
sample. From a metering system,
cassette tapes store data regarding set-
on times, page-access times and pages
used. Tapes are collected every three
weeks. The system has caused few
problems since transmission was
started in April 1981.

WETA-TV 26, Washington, DC

WETA, a PBS station, has used the
Canadian Telidon system since
March 1981. The project is being car-
ried out by the Alternate Media
Center of New York University.

About six pages of information are
available, including stock market and
weather information. Transmission is
on Lines 15 through 18. Al Rioux,
WETA chief engineer, said that phase
modulation of the intercarrier caused
buzzing on some sets at first, but
proper adjustment of equipment
reduced that malady. Otherwise, the
primary problem experienced is one
of multipath reception, which causes
a lack of clarity in the printed matter.

Sets have been placed in about 40
homes with another 10 receivers in
public places. The locations were
selected to cover various areas and in-
come levels of the station viewers. An
audiotape recorder attached ta the

receiver logs page and time data of
system usage. An intensive interview
program is also being carried out with
the users.

WFLD-TV 32, Chicago

WFLD in Chicago has used Ceefax
since February 1981. The program-
ming material is an electronic
magazine, Keyfax. The majority of the
100 receivers are in homes of
subscribers to the STV project. There
are additional sets in public loca-
tions—libraries, banks, taverns and
the veterans hospital. During the nor-
mal “off-air” hours the signal is used as
a full-field format called Night Owl,
transmitted to any interested viewers
on Channel 32. It is backed by soft
music.

The original STA for the Chicago
operation was for the use of Lines 13
to 16. It was discovered that the use of
Line 13 caused problems. In par-
ticular, some RCA, Sony and Zenith
receivers tended to have retrace lines
showing up whenever Line 13 was in-
volved. When Line 13 was dropped,
the problem disappeared.

It has been found that the rapid rise
times of the signal information can
cause some intercarrier buzzing if any
parts of the system are misadjusted.
Dwain Schoonover, WFLD engineer-
ing manager, said that he is interested

REPLACEMENT TRANSFORMERS
GATES, COLLINS, RCA, CCA

SPEED UP YOUR SET-UP. ..
OPERATE YOUR VCR IN THE CASE!

BSLIDE-OFF LIDS, GROOVED TRACKS
BREAR CABLE ACCESS

BETHAFOAM SOUND PROOFING

s VENT SPACE UNDERNEATH

s AIR FLOW THROUGH REAR

THE INCASE BY EXCALIBUR.
CALL FOR INFO
213/899-2547

|[EXCALIBUR [WOUSTEIES

K | 12427 Foothill Bivd., Lake View Terrace, CA 81342 - (213)899-254y

ECATENTAANSECRMERS COLLINS 21E Series ... .1250
COLLINS 20V .......... $650 GATES BC1Series.. ... .. 550
COLLINS 20V-1, 20V-2, GATES BC5 Series.. . . . ... 1750

V3 ., $450 RCA BTA1Series ....... $550
CCAFM-4000E ......... $650 _MODULAT'ON REACTORS

GATES BC1E,BC1F..... $450
GATES BC1G,BC1H ... .$400

GATES BC1 Series, 40 Hy @

600MADC .......... $400
GATESBC1J........... $400 GATES BC5 Series, 35 Hy @
GATESBCIT .......... $400 1.4 AMPDC. . $650
GATES BC5P 3 Phase . .$1050 10 KW Universal, 20 Hy @ 2.5
GATES BC500T ........ $375 AMP DC
............. $850
GATESFM-250......... $200
GATESFM-1B.......... $450 EILTERREACTORS
RCA BTA1G, BTATH ....$450 3Hy @ 25AMPDC, 10KV
RCA BTA1R, BTA1S ... .. $400 INS. ... .. L. $200
RCA BTA5G, BTA5H 5Hy @ 1.0 AMP DC, 10KV
(MainorTeaser) ...... $750 INS......... it $175
RCA BTA10H (Main or 10 Hy @ 1.0 AMP DC, 10KV
Teaser) ............ $1500 INS.. ...l $200
10Hy @ 2.5 AMP DC, 10KV
MODULATION TRANSFORMERS INS. ..o $350
BAUER 707 Series ...... $550 15Hy @ 1.0 AMPDC, 10 KV
COLLINS 20V Series . . ..$550 INS................. $225

Many other transformers also available. Call us for free
quotations. Large stock and fast delivery. 12 Month

Guarantee on all items.

PETER W. DAHL CO., INC.
4007 Fort Blvd,, El Paso, Texas 79930
Telephone: (915) 566-5365
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Another cold,
hard fact.

As broadcast quality becomes more and more demanding, MCI makes more and more sense.

When we built the JH-110 Series, we took a fresh lcok at
professional recorder design and developed a redically
new transport system. Today, this cool running Total
Servo Transport has made MCI the most accepted Ine of
studio recorders. Now this provan system is available i1 ver-
sions specially designed forgsbroadcasters’' needs. MCl's
new JH-110B and JH-110BX.

These recorder/reproducers .

offer smooth tape hand- = -

ling, unmatched editing ;
capabilities, controlied & ot
tape tension, and

quartz locked speed accuracy. A digital spot timer/locator is
included at no extra cost, and their transports have been
designed from the grcund up for use in synchronized
systems with video or other audio recorders. We even make
a SMPTE/EBU synchronizing unit, the JH-45. If you're think-
ing aoout upgrading or a new installation, take a good look
at MCI. You can buy a stereo
JH-110BX for $4800 FOB Fort
Lauderdale, Florida. MCI, not

always the most expensive,
but always the best.
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m“ For more information, contact your tocal MCI dealer or write MCI, Inc.,
= — 1 —— 1 = ) 1400 West Commercial Boulevard, Fort Lauderdale, Florida 33309 USA. Telephone: {305) 491-0825. Telex: 514362 MCI FTL.
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BBG

demonstrates
high quality pictures

on Geefax

During the first quarter of 1982,
the BBC made the first public
broadcast of high quality still pic-
tures by means of the UK teletext
system. The broadcast high-
quality pictures and other
enhancements were demon-
strated to a technical committee
of the European Broadcasting
Union (EBU) on Feb. 11, and at a
meeting of the Institution of Elec-
trical Engineers (IEE) on March 8.

The UK teletext system has, for
many years, represented an effi-
cient and rugged way of transmit-
ting, receiving and decoding data
for display on a TV receiver. None
of the efficiency or ruggedness is
lost in the transmission of the
enhancements. These include im-
proved graphics, redefinable
character sets, more readable
character fonts, linked pages and
broadcast software, as well as full
broadcast-quality pictures. The re-
cently broadcast enhancements
preserved the compatibility of
existing teletext decoders and
demonstrated how teletext receiv-
ers of the future might look.

The recent transmissions were
the culmination of several years
work by engineers from the BBC's
engineering research department.
The equipment used to generate
the enhancements contained a
teletext generator, a microcom-
puter system and a high quality
digital picture store, whose con-
tent was displayed on a screen.
On the UK TV standard (System 1),
the store operates at the CCIR
recommended sampling rate of
13.5MHz, with 8-bit Red, Green
and Blue (RGB) samples, occupy-
ing some 1.2Mbytes of storage
space. This represents an active
picture size of 702 x 576 pixels,
picture elements, to fill the TV

screen with high quality pictures.

For the experimental transmis-
sion, a montage of the startling
pictures of Saturn taken from the
Voyager 2 spacecraft was used to
demonstrate the capability of the
system. The picture was fed frcm
a conventional 35mm slide scan-
ner into the digital picture store.
After sampling at 13.5MHz, it was
fed to a microcomputer and data
generator that sorted the informa-
tion into a form suitable for
transmission. The special equip-
ment was used temporarily to
replace two of the conventional
4-line Ceefax signals on BBC 2 for
the transmission.

The reception equipment was
similar to the transmission equip-
ment. After the off-air signals had
been demodulated, the Ceefax
data was fed to a decoder, the out-
put of which controlled a micro-
computer. This, in turn, fed a
digital picture store where the
data signal was reconstituted intc
its original RGB components. The
picture was then displayed on a
screen with the same high quality
as had been seen at the scanner.

The Voyager 2 picture was in-
cludea in a series of pages that
displayed an improved character
font. The new character generator
in the decoding equipment ena-
bled the characters to be more
easily read, with individual
characters being well-spaced in
the words.

Another innovation that was
broadcast was linked pages. In
the present Ceefax system there
are often pages where the content
has some relevance to another
page in the magazine. Viewers
wishing to retrieve the additional
pages need to reselect the page
number and wait for the magazine

to cycle round until they receive
them. Using linked pages, the
Ceefax editor would decide which
pages were associated with each
other, and would add extra infor-
mation to link them together. In
the enhanced decoder, the page
would be stored and instantly
displayed when the relevant link-
ed page number was selected. For
example, the news index on page
201 on BBC 2 could be linked to
background information, news
headlines, and complete news
stories, which the viewer could
retrieve at the touch of a button
without waiting for the magazine
to cycle round.

For some time now, the BBC
Ceefax Unit has been transmitting
teletext software in conjunction
with Brighton Polytechnic and
several schools to see if it could
transmit computer programs that
could be directly loaded into a
microcomputer memory. With the
advent of the BBC microcompu-
ter, using the teletext adapter that
will become available later this
year, it will be possible to use the
Ceefax service as a source of soft-
ware for the computer system. It
has been shown that, using pro-
totype equipment, it is possible to
download programs into the BBC
microcomputer without the need
to copy the program and then re-
enter it via the computer key-
board. As well as being able to
download teletext software, the
teletext option associated with
the BBC microcomputer will also
respond to the linked pages that
are now being transmitted.

Most of the enhancements to
the Ceefax system require addi-
tional memory in the receiver
decoder, and it is not likely that
the full range of enhancements
will become available until later in
the decade. All of the enhance-
ments are compatible with ex-
isting decoders. For example,
viewers selecting the pages carry-
ing the picture information will
currently receive the text without
decoding the picture information.
The characters are displayed in
the existing format. When the
enhancements are transmitted as
part of the service, it is likely that
the editor will fill in the gaps
where the picture would have
been by a simple graphic so that
the viewer is not left with a blank
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INTRODUCING OPTIMOD-TV
TV Audio Revolution.

There’s a revolution going on. T\ broadcasters are competing with VCR. videodisz, premium zaole, and other services
for the eyes and ears of a mass audience that's becoming mrore aviare of good sound. In thisaudio war, '60’s processing
technology doesn’'t cut it.

Enter OPTIMOD-TV. It's the same second generation JPTIMOD-FM sound that's sweeping the country, with
enhancements to adapt it to the specific needs cf TV broadcasters. Smooth multizand comoression teams up with our
patented “Smart Clipper’™ and =CS overshoot cor-ector to crzaze a tigatly bad imited, pezk-controlled output

that stays out of the video and is ready for TV stereo. And stered processing is supplied stzncard.

The processor rides gain and peak-limits with remar<able subt =ty, achieving su3erior consistency,
openness, and naturalness on tre finest master-gual .ty audie o~ :he pocrést 1émm optical “ilm. _ ‘

OPTIMOD-TV gives you the potential to bring your zudio up tc the sarre qualizy as your

state-of-the-art picture. Processing is no fonger the limitinJ faczor. So plan your

audio strategy for the great war of the '80’s around OPTINCGD-TV Modzl s
8108A. Your Orban broadcast dealer can tell you more. Or contact us -

Toll Free (800) 227-4498. In California (415) 957-1067 for mare in-

formation.
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San Francisco, CA
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in specific equipment manufactured
for the purpose of programmable key-
ing of the additional information into

the signal. At present, he uses a
modified VITS inserter for his pur-
poses.

The use of three lines instead of four
for transmission of the signal affects
the speed of data distribution and sys-
tem access, but Schoonover said cur-
rently itdid not seem tobe adrawback.

WGBH-TV 2, Boston

The WGBH operation with the An-
tiope system will not begin until mid-
summer 1982. Initially the project will
be six to eight hours a day, and at least
five days a week. Approximately 20
decoders will be involved, with at
least 10 being in public places, such as
government installations and librar-
ies.

The system storage capacity will be
about 100 pages. Thirty pages will be
in the news area with 60 to 70 pages
for targeted audiences.

The WGBH group involves a special
department of three people who will
handle the input of materials. Engi-
neering of the project is being handled
slowly to assure that all preliminary
work is done properly.

WKRC-TV 12, Cincinnati

WKRC, an ABC affiliate of the Taft
Broadcast Group, has been transmit-
ting teletext signals for several months
with British-designed equipment. The
materials are currently static, pro-
vided by the computer with a 200-page
capacity. The intent is to increase the
service with input information from
the various news services, and the
Field service out of Chicago. The dis-
play will generally follow the maga-
zine format.

There will be 40 receivers and 20
set-top tuners placed in the field for
30-day periods. Users will be asked to
keep diaries of uses and their com-
ments. From that information,
people’s opinions of what is and is not
acceptable will be determined.

Current use involves Lines 15 and
16. When the experiment began, Line
14 was also used. There were some
complaints at the start of vertical
retrace troubles. Dialogue with local
TV service people was held, and only
about 20 such complaints were
counted. Line 14 is not in use at pre-
sent. There have been no other prob-
lems.

The choice of the British system for
WKRC was based on a belief that for

EASILY EXPANDABLE \

INTERCOM SYSTEMS

Proven Performer in The Top
TV Stutlons Of the U.S.A.

* EASIER TO INSTALL - EASIER TO USE
« EASIER TO PAY FOR

FARRTRONICS MANUFACTURES QUALITY INTER-
COM SYSTEMS, AUDIO PATCHFIELDS, DISTRIBU- Ge
TION AMPLIFIERS AND AUDIO CONSOLES.

Ask for our customer list.

151 BENTLEY ST., UNIT 4, MARKHAM, ONTARIO, CANADA
L3R 3X9, (416) 475-6720

Write for our free folder of Product Data

the frequency range.

_
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KHz in three decade ranges.

The Maodel 103 has a fully
synthesized frequency selection
tofour significant digits throughout You can't find better performance

equipment availability, price and
capability considerations, the British
equipment far outweighs other sys-
tems.

KNBC-TV 4, Los Angeles

KNBC began working with the tech-
nology in September 1981 but did not
begin actual on-air operation until No-
vember. The operation involves the
Antiope system of equipment with a
programming magazine called “Tem-
po.” About 90 pages of information
cover a perishable type of news, with
weather, sports, stock market and traf-
fic reports, as well as other fast-
changing data for airline arrivals.
Another department includes daily
updated materials of theater fare,
health and beauty tips and other less
rapidly changeable items. These fea-
tures also include an extensive
children’s department. Some advertis-
ing is included.

The users currently total about 20,
with more sets being installed daily.
Eventually there will be about 100
sets, including 90 in homes and 10 in
public locations. As with the KCET
receivers, a metering device will re-
cord the pertinent information on
user access times on an audiocassette

STANDS ALONE, FOR LESS.
: THE MODEL 100

CTION GENERATOR

rator prevides a precise
frequency from 100.0 Hz to 100 ¢

y v e from
BVp-p mm a 50 ohm load, or DV
to 15Vp-p into a B00-ohm load,
in all modes.

for your servicing requirements.
Call or write us now for more

Two separate outputs are provided, information.

—{\fUUh- hf signalling inc.
Administrative and Engineering Offices - P.0. Box 17510
Kansas City, MO 64130 - phone: (816) 931-4448
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in the hands of a professional, an
ualizer can work wonders. For the
rson who owns a UREIl equalizer,

== The UREI
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sound rein- E l

cement sys- qua lzer S
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evision production, a good

pgineer relies upon his talent and

pertise. And, the UREI reputation
unparalleled professional

rformance and quality.
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fers a complete line of the most

fective audio frequency shaping

struments available:

e Model 535 Dual Graphic
ualizer
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ss, vertical adjustment controls A
ith =12dB boost or attenuation. Also '

ailable in a single channel 1: -
rsion-Model 533. Y o L
e Model 537 One-Third Octave e

raphic Equalizer !
single channel device, it provides {
12dB of boost or cut in 27 ISO 4
3 octave increments from 40Hz '
p 16kHz.
he Model 539 Room Equalization
Iter Set
pecifically designed for room
qualization, it offers 27 1ISO 1/3
tave calibrated adjustments from0
p —15 dB attenuation plus band-end
nable high and low-pass 5.

e Model 546 Dual Param o
qualizer 4 fae HEE I
o independent chani
pur sections of co
andwidth, freg
lypass for each
annel; tunable e
)dB gain. Also ava
hannel version-N
From One Pro
our toughest signa
eeds to UREIL.

© UREI 1980
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that will be retrieved on a schedule by
the study group.

Installation of the receiving equip-
ment has been too slow, according to
Ted Zee, teletext manager. Most of the
installation problems have involved
faulty decoder boards, with shipping
damage being the primary cause of
failures.

KNXT-TV 2, Los Angeles

KNXT is currently running the Ex-
travision service using Antiope equip-
ment. Extravision, a trade mark of
KNXT and CBS, is a 100-page maga-
zine-oriented format. It is more aimed
at the distinctive competence of
teletext to provide constant updating
of perishable news materials than
competitors in the Los Angeles area,
according to David Percelay, director
of teletext. In addition to the
KNXT/CBS network service, the sta-
tion transmits five hours per week of
closed captions for selected CBS net-
work programming.

Determination of use is based upon
information received from audience
meters designed into the receivers.
The rather sophisticated metering
system was developed by the CBS
Engineering and Development Group,
headed by Joe Flaherty, to provide
data from user access to the teletext
materials via cassette tape. The sets

have been in public places until
recently, with 100 receivers having
been placed in homes during the first
part of April. Since the system was
first put into experimental use in
April 1981, there have been few prob-
lems. Percelay believes that in dealing
with a new service in a prototype sys-
tem KNXT has met with unantici-
pated successes. Any challenges that
have confronted the operation have
been met a step at a time with no dif-
ficulties, he said.

KPIX-TV 5, San Francisco

KPIX, a CBS affiliate, began
transmitting teletext signals in August
1981. Actual field tests by users, in-
volving 30 receivers, will begin in June
1982 providing some problems are
worked out by then. Although the
other stations using the Antiope
system have Unitel ancillary equip-
ment, the KPIX experiment is sched-
uled to use XCOM equipment. The
XCOM does provide some advantages
over the Unitel, but because of greater
complexity and more recent develop-
ment, there are still hardware and
software difficulties to be worked out.
Merrill Weiss, director of engineering,
said that the KPIX installation, to his
knowledge, is the first installation
with XCOM.

Since the beginning of the transmis-

Teletext
subtitling for
hearing-impaired

viewers

By A. C. Downton and R. W. King, department of electronics,
University of Southampton, England

The authors are lecturers in the department of electronics, University of Southampton, England, and lead a
research group working in the fieids of communications aids for the disabled and of man-machine systems.
Apart from the work on TV subtitling described above, they are also invstigating Palantype machine shorthand
and written shorthand as aids for the deaf, and provision of Prestel and Teletext services for the blind.
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sions, reports of vertical retrace lines
have included some receivers with
Sears, Montgomery Wards and ]C
Penney labels. The transmissions be-
ing made are on Lines 15 through 18.
Problems are found on Lines 15 and
16.

KSL-TV 5, Salt Lake City, UT

KSL, a CBS affiliate, uses the British
teletext system. The operation first
began in June 1978 as the first station
in the United States to transmit the
data. Information includes weather
reports, airline and bus scheduling,
financial reports and ski resort infor-
mation.

Transmission has caused no par-
ticular problem, if the reception is
good. Where reception is marginal,
teletext reception is also marginal.
Television in Utah is handled on a
statewide translator system, so there
are some users up to 300 miles from
SLC via the translators. In addition,
there is reception in a 6-state area.

Because the system is still con-
sidered experimental, Bill Loveless,
vice president, engineering, Bon-
neville International Corporation,
said the station is often “transmitting
into the wall.” There are not enough
receiving sets to make any good
statements about users and effec-

tiveness. | :Ii)))"

The introduction of the broadcast
teletext service in Britain by the BBC
and Independent Television in 1975
provided, for the first time, a medium
by which subtitles could be transmit-
ted to a hearing-impaired audience
without interfering with other
viewers' enjoyment of television.

Subtitles are transmitted as part of a
teletext page sequence during the field
blanking period of the TV picture.
Any viewer with a teletext set (or
adapter) can thus receive them by
selecting a subtitle page. These pages
are transmitted in synchronism with
the appropriate picture information
by interrupting the normal cyclic
teletext magazine transmission
whenever necessary, a technique that
results in a negligible increase in nor-
mal magazine access time for a typical
subtitled program.’

Although some experience of sub-
titling television for the hearing
impaired already existed in 1975 (for
example, the BBC's News Review pro-
gram, a 30-minute open-captioned
program broadcast every Sunday
evening), it was quickly realized that
closed-captioning exclusively for the
hearing impaired presented a number
'A.F. Newell and P.R. Hutt, “The Evolution of a

Teletext Subtitle System for Hearing Impaired
Viewers,” IBC, 1978, pp. 308-311.
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HOW TO LOSE WEIGHT.
TAKE BETTER

SONY INTRODUCES

THE BETACAM SYSTEM

When we designed the innovative Sony half-inch
ENG system, we didn’t do it halfway.

So our Betacam™ camera/recorder is 30% lighter than
its nearest compemor And more than 40% smaller. A big
difference when you're rushing to cover a story.

But not only have we trimmed pounds and inches,
we’ve saved you dollars and cents. In fact, the entire sys-
tem is so competitively priced, you might want to buy

two of our camera/recorders rather than one of the heav-
ier, bulkier units around. Then, obviously, you'll be able
to cover twice as much news.

The Betacam camera section employs a High-Band
SMF Trinicon® single-tube pickup system. As a result,
it has a dramatically improved picture, with better
resolution and more sensitivity than conventional one-
tube cameras.

And since it has 60% fewer components than three-
tube cameras, the cost of maintaining it is low.



SAVE MONEY, AND

PICTURES.

(Of course, there will always be applications wherz
you prefer a three-tube camera. So you'll be delighted to
know that Sony also offers a three-tube Betacam.)

The Betacam recorder also provides superior per-
formance, with better picture clarity and a higher signal-
to-noise ratio, even when compared to %" machines. It
records for 20 minutes on a Beta L-500 cassette, and
runs for a full hour on the low-power, rechargeable bat-
tery contained in the unit. And both cassettes and batter-
ies are inexpensive and readily available.

A separate playback unit completes the Betacam
system. Its the only interface you need for existing post-
production equipment. So nothing is made obsolete.

Naturally, there are many other refinements and
innovations. So to request more information, call 1-800-
526-0890. Or in New Jersey, (201) 256-4512, ext. B1.

Sony Betacam. Like so many other Sony Broadcast

products, it seems revolution- S ONY
®

ary today. And will be indis-
Broadcast
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pensable tomorro Somy is a registered trademark of Sony Corp.
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of psycho-linguistic and display prob-
lems. Little was known about the
program preferences of the hearing
impaired, or about the style and
presentation of subtitles intended for
such an audience.

Computer problems

Experience gained in foreign
language subtitling was not directly
relevant, because viewers of these
subtitles could be assumed to have
normal literacy skills (for reading the
subtitles) and could use their hearing
to help identify speakers, mood,
sound effects and other subsidiary
audible information.

Conversely, open-caption subtitling
(such as provided in News Review)
had to be based upon the assumption
that the majority audience of the pro-
gram was not hearing impaired, and
this imposed significant restrictions
upon the style and content of subtitles.
In addition to other requirements,
subtitles, therefore, needed to be
designed to avoid annoying the hear-
ing viewer.

Another technical problem that
rapidly became apparent was that the
computer-based systems used to
prepare the teletext magazine were
not well-adapted for the more
specialized requirements of subtitle
preparation. Instead, these systems

92 Broadcast Engineering May 1982

Authors Dr. RW. King (left) and A. C. Downton, posing with their experimental sub-
titling facilities at the University of Southampton, England.

were designed to allow preparation of
full pages using the complete range of
teletext display capabilities including
graphics, double-height chracters,
color and boxing of characters.

Also, preparation of subtitles in-
volves several tasks not encountered
in preparing the normal teletext
magazine, such as the need to syn-
chronize subtitles with the program
video.

| I ll-r-ﬁ."' s

I\n..

Experimental broadcast

It was not until 1978 that subtitles
were first broadcast experimentally
over the teletext system; since fall
1980, the British broadcasters have
provided a pilot service for the hear-
ing impaired.

During this 2-year period, however,
substantial research was undertaken
to determine how teletext subtitles
could best serve the hearing impaired,
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GRAB ONTO THE BALANCED
AND FLOATING 1710A.

Accurate Distortion
Measurements In A Strong

RF Field?

At the studio, and especially at the
transmitter, an engineer needs the
flexibility and performance of the
Sound Technology 1710A. It’s the
totally RFI immune distortien
measurement system* that’s designed
to give the broadcast engineer the
accurate information he needs—
without the headaches that go along
with other test instruments that just
plain fail, or worse yet, give erroneous
data.

Because the 1710A has a bridging
input and a transformerless balanced
and floating output, you car. throw
anything into it and hang virtually
anything on it. Single-ended or
balanced lines —it doesn’t matter.
Ground either side of the output and
the 1710A doesn’t care. You now have
the flexibility to perform rigid test
checks without all the hassles.

The 1710A is severzl precision
instruments in one. It combines a flex-
ible, ultra-low distort:on sine wave
signal generator, a high resotution
automatic measuring THD analyzer,
an IMD analyzer and an accurate A.C.
level meter in one instrument.

The Capabilities And Spec’s.

o Fully automatic null.ng circuitry that
measures distortion as low as
0.002%. In less than five seconds.

e A simultaneously tuaed, balanced
and floating oscillator that’s capable
of 10Hz to 110kHz. With three digit
pushbutton frequency selection that’s
both repeatable and fast. And,
adjustable from —90 to —26 dBm
with three precision attenuators to
0.1 dB resolution.

« You can measure signal-to-noise
ratios with a 100 dB dynamic range;
sources from 30 uV to 300V; power
either in dBm or wa:ts; push a button
and reject hum and high frequency
noise with built-in 18dB/octave

filters (3GkHz, 80kHz and 400Hz).

Each Sound Technology precision
test instrument is painstakingly
manuiactured and rigorously quality
assured which results in the reliability
that has made us a standard in audio
instrumentation. And to prove this
poinat further, we fully guarantee the
171D A for two full years. Parts and
labor. ‘

If you’re spending too much time
gettirg the facts and find yourself
bobbing around in a sea of RFI
prablams, grab onto the balanced and
floating Seund Technology 1710A.

It'll make your job and your
staticn’s performance a whole lot more
securz. Conatact us for full information
and the name of your nearest factory
representative.

*10 ¥/ reject on
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"I TECHNOLOGY
140D Dell Avenue, Campbell, CA 95008
(408) 378-6540 Telex: 357445
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both directly by the BBC and the In-
dependent Broadcasting Authority
(IBA), and by a research project fund-
ed by the IBA and the Independent
Television Companies Association
(ITCA), carried out within the
department of electronics at the
University of Southampton,
England. Most of this research work
was devoted to the problems of subti-
tling prepared programs, and conse-
quently such programs have formed a
large part of the subtitled broadcasts.

Nevertheless, a number of notable
live programs have been subtitled and
broadcast on an experimental basis.
The particular problems of live subti-
tling will be discussed later.

Display options

The teletext insertion facility pro-
vides a number of options to the sub-
titler: six colors in addition to black
and white for the text and back-
ground; single- or double-height text
characters; flashing characters; and
positioning of the subtitle almost any-
where on the screen. Only one charac-
ter font is available in the current tele-
text system.

An initial objective of subtitlers in
Britain was therefore, to explore the
display - facilities available and to
establish those that were most accept-
able to hearing-impaired viewers.

With the support of the Ceefax staff,
including a subtitle editor funded for
two years by the Royal National In-
stitute for the Deaf, the BBC has sub-
titled and broadcast a wide range of
prepared programs. A variety of
subtitling techniques have been used
in these programs, and the subtitling
practices have been refined and
developed partly as a result of the
responses of the hearing-impaired
audience, which has been able to
receive the broadcasts.

Guidelines

The work at Southampton Universi-
ty funded by IBA/ITCA had the initial
objective of investigating the display
format requirements for an average
hearing-impaired viewer. The subti-
tling guidelines published as a result
of this study were based on the results
of organized demonstrations of ex-
perimental videotapes, with open sub-
titles, at a number of clubs for hearing-
impaired people, together with con-
siderable work with individuals.2 The
display recommendations and editing
guidelines are too lengthy and com-
plex to be presented in full, but a sum-
mary follows:
2R.G. Baker, “Guidelines for Subtitling of Television
Programmes,” a research report from Southampion
University for Independent Television (United

Kingdom). (Available from Engineering Information
Service, IBA, Crawley Court, Winchester, England).

* The most comfortably read subtitles
are in white double-height mixed
case characters left-justified within
a black box, as shown in the exam-
ple in Figure 1.

e Uppercase characters can be used
for emphasis within a subtitle or to
indicate the source of an external
sound, such as a radio or telephone
voice.

* Rhythmic sound effects such as
the ring of a telephone bell can be

bred in Baltimore. £

Figure 1. A typical teletext subtitle.

presented by flashing a short sub-
title (‘RING RING”) in an appropri-
ate part of the picture.

e Different colors can be used to
identify individual speakers within
a scene or within the program as a
whole.

—~

Telemetry
Problems?

Many subcarrier and telco telemetry
circuits are shakey, making telemetry
return the weakest link in broadcasting.
The Marti TSL-15 is solving these
problems.

Get Rligned
Stay Rligned
with STL precision
magnetic test tapes

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

This link consists of a 15 watt type
accepted transmitter, a narrow band
receiver and Yagi Antennas designed for
450-456 MHz. group P channels. This
system will provide continuous-duty
operation, and can handle data and voice
in a 20Hz.-3000Hz. band. Test meters are
provided on both transmitter and receiver.
Automatic station identification is
available and external DC operation is
provided for.

MARTI

Phone for fast delivery or free catalog.

STANDARD TAPE LABORATORY, INC. J

MARTI Electronics, Inc.
1501 N. Main ¢ P.O. Box 661
Cleburne, Texas 76031

(817) 645-9163 » Telex 794 835

26120 EDEN LANDING ROAD #5. HAYWARD. CALIFORNIA 94545  (415) 786-3546
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Our Agile 24 satellite receiver system
makes things perfectly clear.

Standard Communications’ new Agile
24M/S satellite receiver system does
everything a broadcast studio model
does—except cost as much.

The Agile 24M is a highly cast-effec-
tive, reliable satellite receiver featuring
advanced circuitry like a fully synthe-
sized phase-lock-loop tuning system, a
pre-selector tracking filter, and a PLL
demodulator. Dual conversion design
converts the incoming signal “wice for
better selectivity and image rejection.
The threshold extension circuit reduces
noise byas much as 2 dB on dark
scenes, delivering a static thrashold as
low as 5.5 dB carrier-to-noise. That
means blacker blacks in dark scenes,
with reduced sparkies.

The Agile 24M is a 24-channel,
stand-alone master receiver with suffi-
cient gain to drive as many Agile 24S
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slave receivers as required to sat'sfy any
satellite communicatons system. The
unique Agile 248 slave receivers offer all
the operating features of the Agile 24M
with the exception of the first block down
converter. Tke active amplifier loop-
through design of the Agile 24S is cost-
effective, diminating need for redundant
passive powzr dividers.

Nearly ali critical adjustments and test
functions can be accomplished ky ac-
cessing the front or rear panel of Agiie
24/S receivers. The multi-function front
panel meter permits zero tuning as well
as carrier-:0-noise metering, eliminating
the need for special test equipmz=nt.
Channel indicators display both zran-
sponder number and frequencyin MHz.

The Aglle 24 receiver system carries
Standard's full technical support System
installation and alignment is facilitated by
enlarged schematic:diagrams and an
illustrated technical manual. Stendard’s
field engineers offer operator training as
well as or-site repairs.-Where factory
service may be required, 48-hour turn-

around and a loan equipment plan are
available to minimize system downtime.

Look to Standard to handle ali your
TVRO systeam needs with a complete
line of LMAs, down converters, earth sta-
tion antennas and microwave interfer-
ence filters

Standard

=7» Communications
Standard Communications Corp.
P.O. Box 92151
Los Anceles, California 90009
213/532-5300

In Canada

COMALCD LIMITED

Unit 6, 6325-12 St. SE

Calgary A bert, Canada T2H3K1
403/259-3101

See us at N.C.T.A.
Bootk 1125

...the TVRO System people
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Too many words

Within that display framework,
the subtitle editor is faced with
presenting the program script in a
manner acceptable to the hearing-
impaired audience. Despite their ob-
vious desire to have everything subti-
tled, the hearing impaired found that
verbatim subtitles contained too much
text to read comfortably if the pro-
gram was to be viewed as well.

Two alternatives, commentary sub-
titling and script editing, produced an
unequivocal response from the
hearing-impaired audiences in favor
of the latter approach. The degree of
editing required depends on the type
of program; a fast-talking drama serial
requires much more reduction than a
nature documentary, for example.

Subtitle reading is a complex task in
divided attention, from picture to sub-
title, in which the rate of text presenta-
tion is not under the reader’s control.
The research has shown that 2-line
subtitles are a satisfactory com-
promise between displaying sufficient
text and allowing enough unobscured
picture, and that such subtitles should
be left on the screen for about six
seconds. This represents an average
word rate of 120 words a minute. The
script needs to be edited down to this
rate in most programs.

Best format

Efficient subtitle reading can be
aided by formatting the subtitles in
particular ways. For example, a 2-line
subtitle should contain lines of ap-
proximately equal length, provided
that the split between the lines can be
at a linguistically sensible place, such
as at the end of a clause or phrase.
Similar rules apply, but more strin-
gently, when a single sentence carries
over into a second subtitle.

The practice recommended by the
Southampton University/IBA subti-
tling guidelines is to end the first part
with three dots and to start the follow-
ing subtitle with two dots to indicate
the continuation. Finally, the use of
simpler sentence structure, such as
the conversion of a passive sentence
into an active one, has been found to
aid subtitle reading.

The process of subtitle preparation
can be broken up into a number of
tasks. First, the program is viewed in
conjunction with its script, and the
script is edited to the required word
rate and divided into subtitles. These
are then entered by means of an ap-
propriate keyboard and colored, for-
matted and positioned using teletext
control codes. The subtitles are stored
on a floppy disc. Program time codes
for each subtitle can be inserted either
during initial subtitle entry, or later
when the subtitles are reviewed to-
gether with the program videotape.
The final stage of subtitle preparation
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is to review the subtitled program as a
whole and make any necessary cor-
rections to the subtitle file.

Slow process

This preparation process is a time-
consuming one that involves a com-
plex interaction between the subtitler
and his machine. With currently avail-
able equipment, designed specifically
for creating teletext magazine pages
rather than subtitling, the process is
rather cumbersome because the back-
ground boxing, double-height and
other control codes all have to be
entered with each line of subtitle and
the subtitle formatted and positioned
by hand. The time-code fixing and
final correction runs are not entirely
straightforward, either.

The result is that up to 30 hours are
required to produce one hour of sub-
titled program. Both British broad-
casting authorities have addressed
themselves to the problems of reduc-
ing this time penalty by developing
specific subtitle preparation equip-
ment.

At the BBC, equipment for subti-
tling foreign films was used as the
basis of development of a teletext sub-
title preparation system®. The foreign
film subtitling system consists of two
components, both based upon the
same computer. A subtitle prepara-
tion unit is used to type and format the
text subtitles and record them on a
floppy disc; a replay unit then re-
covers the subtitles, synchronizes
them with the output of an appropri-
ate telecine machine or videotape
recorder, and converts them into high-
quality proportionally spaced film
subtitles using white characters with
black edging, or in a black box.

Teletext subtitles

For teletext subtitles, the film subti-
tle preparation unit is no longer used;
but, the subtitles are still replayed
through the replay system described
previously, which performs various
buffering and formatting functions us-
ing a special computer program. This
replay computer is connected be-
tween the film subtitle replay unit and
the Ceefax transmission computer?.
Using the experience gained with the
feature film subtitle preparation
system, a separate set of equipment
dedicated to the preparation of sub-
titles from videotape cassettes has
been designed and put into service
since the end of 1979. The result has
been to produce relatively rapidly a
prototype teletext subtitling system
that has enabled a substantial number

3W.R. Hawkins, et al., “The Eiectronic Sub-Titling of
Foreign Feature Films,” IBC, 1976, pp. 68-70.

“C.B.B. Wood, et al,, “Subtitles on the Ceefax Service,”
IBC, 1978, pp. 304-307.

of programs to be captioned during
the past two or three years.

More recent work at Southampton
University, funded through a Science
and Engineering Research Council re-
search studentship, has examined the
subtitle preparation tasks in detail
with a view to ultimately sharing them
between the subtitler and the com-
puter in an optimum way. By this
means, the overall preparation time
will be reduced and the subtitler’s
linguistic and artistic skills will be
used more effectively, while the
machine will perform the mundane
job of inserting formatting control
codes. This will help the subtitler to
conform to the presentation guide-
lines described earlier. A prototype of
such a machine is now being used by
Independent Television's Oracle
Teletext service to speed up the initial
entry of subtitles.

Because prepared subtitles typically
require 20 to 30 hours’ preparation for
each hour of program material, alter-
native techniques are necessary for
live program subtitling. The need to
provide a subtitle service for the Royal
Wedding in July 1981 was a major im-
petus, and two different experimental
live subtitling systems were used on
the air by the BBC and Independent
Television.

BBC1 and BBC2 carried the same
pictures, but subtitles were transmit-
ted as open captions over BBC2, so
that deaf people without access to a
teletext receiver could benefit from
them. The subtitles on Independent
Television, which has only one TV
channel at present, were transmitted
by teletext.

Figure 2. The Palantype ma-
chine.

Palantype shorthand

One way of providing simultaneous
live subtitles is to make use of the out-
put of a shorthand machine that can
be operated at verbatim speed. The
machine used in law courts in
England for this task is the Palantype
machine (see Figure 2), which is con-
ceptually similar to the American
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stenograph machine. Groups of keys
on this machine are depressed simul-
taneously, similar to than chords on a
piano, and each group represents a
syllable or word of English.

The output from the machine nor-
mally appears on a roll of paper (see
Figure 3) as a pseudo-phonetic code.
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Figure 3. An example of Palantype out-

put with its English equivalent.
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Because this code cannot be easily
understood without training, for sub-
titling purposes it is fed into a com-
puter that attempts to reconstitute the
original English.

Two techniques have been de-
veloped for performing this transla-
tion. The first, based on a large dic-
tionary look-up procedure, was origi-
nally developed at the National
Physical Laboratory for automatic
transcription in verbatim reporting.
Subsequently, the technique has been
further developed at Leicester Poly-
technic, in the English midlands, and
the BBCS.

An alternative system, developed at
Southampton University as a portable
aid for the hearing impaired, involved
the use of a restricted dictionary of
common words supplemented by pho-
netic transliteration algorithms®.

Confusing errors
In the portable aid for the hearing
impaired, the transcription appears
within one or two seconds of the ut-

“The Economic
IBC, 1980, pp.

W.R. Hawkins and L.A. Thomas,
Preparation of Teletext Subtities,”
89-92.

°A.C. Downton and A.F. Newell, “An Assessment of
Palantype Transcription as an Aid for the Deaf,” Int. J.
Man-Machine Studies, 1979, v. 11, pp. 667-680.

terance, one word at a time on a TV
screen. This type of display would be
distracting in subtitling, however,
where the viewer must divide his time
between text and picture, so the
Palantype text is built up into com-
plete subtitles before being displayed.

The disadvantage of this approach
is that the subtitles are significantly
delayed compared with the accompa-
nying video, because the subtitle can-
not be transmitted until the last word
of it has been spoken and transcribed.
Ideally one would wish to transmit the
subtitle in synchronism with the start
of the speech that it represents.

A further problem occurs because
the Palantypists who perform the in-
itial transcription sometimes make
keying errors. These generally result
in a failure to match incoming chords
to the appropriate dictionary entry,
with the result that a garbled phonetic
version of the word is produced rather
than the correct orthography. Because
the subtitle is transmitted immediate-
ly, there is obviously no opportunity
to correct these keying errors.

A final difficulty is that the system
produces verbatim subtitles. With
many live programs, such as the news,
speech rates can consistently exceed
180 words a minute; subtitles pre-
sented at this speed require enormous
concentration on the part of the user.

211 House! Avenue, Lyndonville, NY 14098
Phone: (716) 765-2254
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wireless mic performance
ever. Sure, others claim

{ tobe the best, but only
Nady Systems delivers the
proof so obviously in any
‘A-B comparison. Discover

for yourself Nady Sys-

tems’ full line.of superior
wireless mic’s and wireless

) intercom systems. Discover
for yourself matchless performance
that is surprisingly affordable.

Nady L{ag.-"\l'oise circuitry is'€overed by U.S. Patent 4,215,431.
DY SYSTEMS, INC. = 1145 65th ST. « OAKLAND, CA 94608
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Princess Maggared

Nevertheless, although the subtitles
produced by this method are less than
ideal, they do represent a major
breakthrough in subtitling for the
hearing impaired, and were en-
thusiastically received by hearing-
impaired viewers of the Royal Wed-
ding (see Figure 4). Current research
at the BBC and Southampton Uni-
versity is investigating ways of re-
ducing or eliminating the drawbacks
of Palantype transcription.

Summary subtitling

Independent television’s coverage of
the Royal Wedding provided an op-
portunity for the first trial of an alter-
native live subtitling technique based
upon a conventional QWERTY type-
writer keyboard. The system used was
developed by Southampton Universi-
ty, principally to speed up the
preparation of prepared subtitles,
by partially automating the process of
initial entry of subtitles irnto the
teletext computer. The subtitles can
alternately be inserted directly into
the transmitted teletext data signal to
provide summary subtitling of live
programs.

The novel feature of the equipment
is that, based upon the guidelines on
display format developed earlier, sub-
titles are automatically formatted so
that the subtitler need concern
himself only with the textual content
of the subtitle. Breakpoints between
lines in the subtitle are chosen using a
weighting function that takes into ac-
count not only geometrical parame-
ters and punctuation, but also a
limited linguistic analysis of the input
text.

When the same technique has been
used in prepared subtitling, less
than 10% of subtitles have required
subsequent editing by hand. The
system allows relatively polished live
subtitles to be presented in normal
English, albeit at speeds one-third to
one-half slower than the ideal 120
words a minute. Figures 5 and 6 show
the system in use and an example of a
subtitle produced by the system dur-
ing the Royal Wedding.
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Figure 4. Palantype subtitling
of the Royal Wedding by the
BBC.

International caption exchange

A further initiative on subtitling
during the International Year of the
Disabled has been the investigation of
possible caption exchanges between
Britain, the United States and other
caption-producing nations.

An ad hoc study group of members
of the National Captioning Institute
(NCI), the BBC, Southampton Univer-
sity and the IBA has investigated not
only possible data transfer media (a

. s F

Figure 5. The Southampton University
subtitle preparation system can speed
up preparation of prepared subtitles or
provide summary live subtitles.

technique to use spare data capacity
on the time code channel of the pro-
gram videotape is currently being ex-
amined), but also the degree of subtitle
data translation that will be required
to allow for difficult display
parameters and captioning styles be-
tween Line 21 and teletext.

Caption exchange would signifi-
cantly increase the number of sub-
titled programs available in Britain
and for other countries using teletext;
equipment to support caption data
transfer is likely to be required and
will need to be developed.

Labor intensive

Although the subtitling potential of
teletext has been known for several
years, the introduction and expansion
of teletext as a magazine information
service has been the first priority.
Development of subtitling techniques
has nevertheless proceeded mean-
while, and new subtitling equipment
currently under development will also
benefit from the rapidly accumulating
experience of the needs of subtitlers.

TV subtitling is labor intensive and,
therefore, relatively expensive.
Although the cost of subtitling
represents only a small proportion of
the total TV program budget, it never-
theless requires a substantial invest-
ment of capital and technical develop-
ment.

In Britain subtitling has not, so far,
had the advantage of the substantial
government funding that enabled the
National Captioning Institute to be set
up in the United States; nevertheless it
is estimated that 10% of the popula-
tion of Britain is sufficiently impaired
in hearing to benefit from subtitled
television. It can be argued strongly
that these people have just as much
right to subtitles accompanying their
TV picture as the hearing have to

sound. BE)

o The Prince has aHTbb,
and uorks hard

Figure 6. Summary live subtitle of the Royal Wedding produced by Independent
Television/Southampton University.
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Time Code
Pioneers. Before
we wrote The Time
Code Book, we helped
establish SMPTE Time
Code standards and
engineered the first
SMPTE Time Code Generators and
Readers. The first to make SMPTE Code
really work, our leadership has been recognized
and awarded.

Innovation, A Way Of Life. Now, we've
introduced the first microprocessor-based equip-
ment enabling you to utilize Vertical Interval Time
Code (VITC). Because it's one thing to earn a
reputation, it's another to maintain it.

And again, we're contributing to a standard.
Further participation withSMPTE helped establish
a proposed recommended practice for VITC, and
our equipment is designed to make the most of
its capabilities. With VITC every field/frame is
identified and the code is in the video picture,
permitting you to read the code in still frame
while freeing the audio track normally used for
time code.

At Technology’s Leading Edge. Like all
EECO Video Products, our VITC Generators and

ours free.

Readers are innovaled for performance, providing
quality, reliability and precision at competitive
prices. And our Readers allow you to extract
VITC at wind speeds.

15 Years Of Industry Involvement.
Supported and serviced by our factory, EECO
Video Products are distributed worldwide by
Ampex Corporation and in the Southwest by
Hoffman Video Systems.

Ask For Our Free Time Code Booklet.
For the whole time code picture-Serial and
VITC-ask for The Time Code Book, from the
people who wrote the book. Write or call.

EECO Incorporated,

1601 East Chestnut Ave.,
PO. Box 659,

Incorporated
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Santa Ana,
CA 92702-0659
Phone: 714/835-6000.




Videotex information can be
distributed by normal
broadcast services, cable or
telephone networks. In some
ways, commercial developers
have more aggressively
pursued this new technology
than have broadcasters.
However, experience with
videotex potential will
eventually help broadcasters
adopt its use in station
services. The author presents
an overview of some recent
videotex developments.

World
communications
get the videotex

piciture

In the 1970s, Britain saw the growth
of color television from a minority in-
terest to general acceptability, the first
hesitant steps toward free use of elec-
tronic news gathering (ENG), and
lengthy discussions on the subject of
an independent fourth TV channel to
compete with the BBC and the In-
dependent Broadcasting Authority
(IBA).

However, the dark horse in the
technological race from the 1970s to
the 1980s and beyond will probably be
videotex, the generic name for a varie-

By Peter Wynne-Davis, British Telecom’s Prestel Service

Why Your Radio Station Should Own R

An Eventide H949 Harmonizer:

e IT'S A COMPLETE AUDIO TIME COMPRESSION
SYSTEM AT A FRACTION OF THE PRICE

The $3500" H949 gives you the same audio time compres-

sion and expansion capabilities of competitive single-pur-

pose units costing well over twice as much. You get the

power to control time itself...with no editing, no program

material deleted and no abnormal pitch effects.

¢ IT'S A COMPLETE SPECIAL
EFFECTS DEPARTMENT
The Eventide H949 Harmonizer®
special effects unit gives you an al-
most endless variety of effects.
There's variable delay, echo and re-
verb. Feedback level and equalization
controls let you “custom-tune” the au-
dio. Pitch change capability can create new voices. Mix
input with pitch-changed output for chorus and harmony
effects. Want the distinctive sound of flanging? The H949
offers the best flanging ever. There’s time reversal and re-
peat too. For even more versatility, many more effects can
be created from combinations of the basic effects.
WHAT CAN THIS MEAN FOR YOUR STATION?
e IT CAN HELP YOU MAKE MORE MONEY
Go after those co-op dollars! The H949 can easily com-
press an existing national spot to accommodate a local
retailer tag. Local advertisers who deliver their own ad copy
Qill love what the H949 can do. Endless retakes to correct
Li

“List price in domestic U.S.

the non-professional’s timing errors are eliminated. Use
pitch-change to make that local retailer sound more like an
announcer (He'il love that!) Time compression wih the H949
can bring order out of chaos when running back-to-back
religious or political programs which are often mistimed.
And, you'll find yourself doing more and better station-pro-
duced local spots—with those special audio effects that

make for a more professional custom produc-
tion. Your advertisers will notice and ap-

preciate the difference.

¢ IT CAN GIVE YOUR STATION

A MORE DISTINCTIVE,

TIGHTER SOUND
The H949 Harmonizer can really make a
difference. Use its special effects capabilities to produce
really distinctive promos, intros and custom jingles. For a
brighter, fast-paced sound, some stations choose to speed
up their music by a few percent, utilizing the Harmonizer to
maintain normal pitch. Using pitch-change, you can even
create new voices to populate your air.

MOST EVENTIDE DEALERS HAVE EVALUATION UNITS
AVAILABLE. CALL EVENTIDE TODAY FOR THE
DEALER NEAREST YOU.

Eventide

the next step

265 West 54th Street
New York, N.Y. 10019
(212) 581-9290
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ty of information services broadcast
either by cable or through the public
telephone network. Videotex has, in
the past two years alone, come
straight from research laboratories to
public service and on to international
usage with predictions for
multimillion dollar markets in the
next few years.

The first videotex system on the
market was British Telecom’s Prestel.
Acclaimed at the time as a world first
and now as the world viewdata service
hecause of its international usage, the
system was invented by a British
research engineer, Sam Fedida, in the
early 1970s. Fedida's concept was
seized by a telecommunications
authority wanting to increase its even-
ing and off-peak traffic levels.

Prestel was viewed as a mighty in-
formation warehouse that would be
consulted by families and
businessmen alike. This original
premise was a faulty one because the
costs of acquiring terminals for
domestic usage at more than $2000
each was a severe marketing hand-
icap.

Eventually Prestel executives real-
ized that videotex success in a nascent
period depended on the provision of
packages of information to specific
business groupings—such as travel
agents and commodity brokers—who

An overseas visitor is shown the editorial room of the BBC's Ceefax teletext system.
Ceefax was developed by the BBC to broadcast pages of information onto domestic

TV screens.

depend on cheap and fast provision of
updated and reliable information.
Prestel’'s current store of 200,000
pages of information is now heavily
biased towards business, and more
than 80% of the 15,000 Prestel users
have their terminals installed at places
of work.
World sales

international potential of
was apparent to British

The
Prestel

Telecom executives at an early stage.
Intensive overseas marketing was
undertaken with the result that soft-
ware from British Telecom and
videotex software from GEC Com-
puters of Britain was supplied to West
Germany, Italy, Switzerland, Belgium,
Hong Kong, the Netherlands and
Austria. Prestel software was original-
ly written in the computer language
called Babbage. This particular

(Eventide’s Timesqueeze Jr.” T.V. Time Compression System—\
At Just $5000, Isn’'t It Time Your Station Owned One?

e EVENTIDE’S NEWEST VIDEO TIMESQUEEZE
SYSTEM COSTS JUST $5000* COMPLETE

That's thousands less than any other T.V. time compression
system. Eventide’s Timesqueeze Jr.™ interfaces with vir-
tually every variable-speed-capable VTR or film chain (and
audio recorders too.) Compress or expand the running time
of program material with no editing, no program material
deleted and no abnormal pitch effects.

e WE CUT THE PRICE BY SIMPLIFYING

THE CONTROLS
We've kept operating
controls to a mini-
mum. Just set the
desired percentage
change on four thumb- :
wheel switches. The resulting time change can easny be
calculated to the fraction of a second.

e WE DIDN’T CUT BACK ON PERFORMANCE

Pitch normalization is the key to successful time compres-
sion. That's why the heart of every Eventide Timesqueeze
System—regardless of price—is Eventide’s fabulous H949
Harmonizer® Both Timesqueeze and Timesqueeze Jr. de-
liver the superior specs of the H949 Harmonizer—15kHz
frequency response; 96dB dynamic range. You'll find your
Eventide Timesqueeze System is an invaluable production
tool. Endless retakes to correct timing errors are eliminated.
Movies and syndicated programs can be time compressed
without edits or cuts to accommodate fixed time slots and
varying commercial loads. And Timesqueeze time com-
Qession gives your commercial productions extra punch.

S

pot retention studies prove it!

e DOUBLE DUTY FOR GREATER VALUE

When not being used for time compression, Eventide Time-
squeeze Systems can provide all the audio production
effects that made the H949 Harmonizer an industry stan-
dard. Tnere's pitch-change, chorus and harmony effects,
variable delay, echo and reverb effects, flanging, time rever-
sal, repeat and more.

e EVENTIDE'S SUPER
COMPUTERIZED
TIMESQUEEZE
Now that you've read about

the capabilities of our $5000*

economy Timesqueeze Jr., just
imagine what our top-of-the-line
system can do. Incorporating a Hewlett Packard HP-85
(included in the $7985" price,) this system offers totally
automated control of all calculations and operations.
There's a C.R.T. readout to keep you fully informed as to
tape machine status, running speed, pitch ratio and other
operational data. It's so smart it can even print out how-to-
use info and interconnect diagrams.

SEE BOTH EVENTIDE TIMESQUEEZE SYSTEMS NOW.
CALL EVENTIDE OR YCUR DEALER TO ARRANGE A
DEMONSTRATION.

265 West 54th Street
EVQIItIdQ New York, N.Y. 10019
the next step (212) 581-9290

*List price in domestic U.S.
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language works exclusively with GEC
computers and, thus, Britain’s public
videotex marketing has always been a
close cooperation between British
Telecom and the computer company.

While Prestel was being coaxed
from the videotex nursery, other
research and development was being
done elsewhere. It was not long before
cries of jubilation were heard in both
France and Canada where Teletel and
Telidon appeared for the first time.
Prestel then had competition on the
international stage, and rivalry be-
tween the parties became intense.

Anyone with any experience of
videotex knows how rapidly markets
change. Videotex’s ability to change
data and provide a fast information
service was to be turned upon itself,
and the international field became
even more competitive,

Since 1975 France had vigorously
promoted not only its Teletel videotex
service, but other forms of new
technology such as teletext, mass fac-
simile and tele-writing. The services
formed the Telematique program.
France’s Teletel entered an 18-month
trial stage in June 1981. At Velizy in

the British

A journalist uses Prestel,
system that went into full public service
in September 1979.

Paris, 2500 volunteer families had ac-
cess to about 15,000 pages of data
from 200 companies.

Another part of the Telematique
system is an electronic directory that
is undergoing trials in Brittany, and
there are long-term plans for a mass
usage of the system. However, strong
customer reaction was experienced,
and the service is now voluntary.
There was strong and persistent op-
position to the Telematique program
from the newspaper world in France,
which feared the possible decline of
advertising revenue. Political lobby-
ing on this aspect occurred. In Britain,
however, Prestel was initially treated
with suspicion by the press but never
with positive antagonism. But, like
‘Prestel, Teletel foresees the impor-
tance of shopping as a key to commer-
cial success.

Many of the Velizy users have been
issued with smart cards in order to
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identify themselves to the Teletel com-
puter so that shopping requests can be
made. Prestel terminals, on the other
hand, have internally stored identities
that are sent for interactive purposes
to the computer and smart cards are
not needed.

Canadian experience

In Canada, developments had con-
tinued with the Telidon system.
Unlike the FEuropeans, Canadians
elected not to develop a cheap
domestic system but rather to move
toward a complex graphics system
capable of reproducing curves and
diagrams in ways impossible in
Europe. However, the more complex
the terminal, the more expensive it is,
and Telidon terminals are estimated
to cost at least 400% more than their
equivalents in Britain.

The first commercial Telidon
system appeared in May 1981 with the
provision of about 20,000 pages of
mainly agricultural data for the farm-
ing communities around Manitoba in
western Canada. Initially, 25 sets us-
ing the Manitoba telephone system
were installed in agricultural offices.
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This index page of the BBC's Ceefax ser-
vice tells the viewer which page to select
for specific types of information.

Although Project Grassroots provided
a specialist business package similar
to Prestel’s present policies, Vista, a
Telidon trial based in Quebec, is
directed solely toward the residential
market. The information supplied to
the 1000 users ranges from simple
entertainment listings to domestic
packages from Quebec’s department
stores.

Other Telidon trials are under way
in Canada and the United States.
However, in September 1981 the
Canadian Federal Government an-
nounced that it would substantially
reduce its Telidon program and
transfer financial responsibility to the
private sector, a policy that was
followed by the Australians. The
general policy is that, having set up
the technology, the private sector can
use its own business acumen for infor-
mation development. Grants for field
trials are scheduled to end in 1983.

International breakthrough

Prestel’s first overseas sale was to
West Germany. Called Bildschirm-
text, the German videotex service has
been under trial in Berlin and
Diisseldorf since 1980. Administered
by the Deutsche Bundespost, the
facility is operated much like Prestel
and publishes much of the same type

of information. However, a major
videotex development can be
justifiably claimed by the Ger-

mans—the development of software
(Gateway), in association with a
British company, to allow interaction
through a public videotex system with
a private computer.

Gateway enables more interactive
facilities to be undertaken and also
gets around the problems of real time
and personal transactions. Both the
Deutsche Bank and the small, ag-
gressive Verbraucherbank offer a full
banking service through Gateway,
with the options of looking up bank
balances and even conducting real
time foreign exchange transactions.

Gateway, developed as a result of
German interstate law and an in-
herent reluctance to input data onto a

by TR

P L T Ten $8 Eav

An advertising page from the Indepen-
dent Broadcasting Authority’s Oracle
service.

computer maintained centrally, has
the power to alter videotex in a variety
of ways. Ready to exploit the potential
of this private computer linkup,
Prestel launched its own Gateway ser-
vices in March 1982.

European developments

Elsewhere in Europe, videotex ac-
tivity is widespread. Austria launched
its own Prestel-based service in
March 1981 with 300 users accessing
50,000 pages of information. Several
videotex trials are under way in
Belgium, with the principal one
centered on the BTM facility in Ant-
werp. Also, the Belgian Telecom
authority is now moving toward
public service.

The Danish Telecommunications
Authority is planning a field trial of its
native Teledata service starting early
this year, using about 200 terminals.
Developed by the Danish company,



MOBILE PRODUCTION VAN

Aluminum Cube Body 14’ long, 90" wide, 80" high
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2-FP 21 Hitachi cameras equipped for both studio and ENG e Grass Valley Production Switcher
e Tektronix Test Equipment ® DPS-1 Time Base Corrector @ 8 x 4 fully equalized Audio Board
e 16 page high resolution Character Generator ® 3-%" VTRs e Convergence Editor
e Audio & Video Patching ® Test Switcher e Fully monitored, B&W and Color
e On board power and air conditioning
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System ELECTRICAL CORPORATION

Capabilities COMMUNICATIONS SYSTEMS DIVISION Bob McTamney
3125 North Broad Street, Philadelphia, PA 19132
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ELGOM/BAUER

FM RADIO TRANSMISSION

The Simplicity and Stability of Grounded Grid and

One Tube Design

: The Best of Both Worlds in a New,

10,000 Watt FM Transmitter

In a power range from 3kW to
10kW, the broadcast engineer can
now have the reliability, efficiency
and low maintenance that are
inherent in a one tube transmitter
design. Combine with this the oper-
ational benefits of a grounded grid
configuration power amplifier
stage that requires no neutraliza-
tion and you have the best of both
engineering worlds.

Add to This a New Exciter,
Solid-State IPA and Exclusive
Broadband, Low-Loss Ferrite
Combining

The new 690A Exciter is the
heart of all Elcom/Bauer FM trans-
mitters. Its advanced solid-state
engineering delivers great fre-
quency stability while assuring you
an exceptiondlly clean signal for
further amplification.

Our solid-state IPA consists of
four power amplifier modules (2
amplifiers per module) when com-
bined produce 1,000 watts of drive
power, with plenty of power in
reserve. All of these modules are
identical and loss of one of the four
driver amplifier modules will not
result in an off-air condition. All
modules are broadbanded and
require no individual tuning over
the entire 88-108 MHz FM band.
The modular design gives you
back-up capability for more reli-
ability in addition to an overall
reduction of transmitter tuning
requirements.

The exclusive Elcom/Bauer fer-
rite combiner is also broadband to
take full advantage of the new
solid-state [PA.

Easy Access and Spacious
Cabinets for Engineering
Maintenance

Every component in an Elcom/
Bauer transmitter is readily acces-
sible; full-length, non-interlocked
front doors and side panels, which
may be removed if necessary, are
provided along with interlocked
rear docors. High voltage grounding
switches and giounded shorting
sticks are provided. In addition to
roominess and ease for the engi-
neer, every safety precaution has
been re-examined and no com-
promises made in assurance of
operatos safety.

Extensive Features That
Guarantee Performance/
Reliablility

All important operating pa-
rameters are metered including
operating elapsed time and AC
line voltage. Solid-state rectification
is used exclusively in all power
supplies that are conservatively
rated and easily accessible.
Rugged variable inductors of solid
brass (silver plated) are used to
provide simple, stable tuning
adjustments.

Automatic recycling restarts the
transmitter should a momentary
fault occur A tally light memory
keeps the appropriate fault indica-
tor lamp lit until it is reset locally.

Interfacing to remote control or
ATS systems is simple with all of
the standard functions accessible

via terminal strips. Interface for
telemetry control equipment is
standard, too.

Every transmitter also includes
VSWR protection, automatic power
output control, AFC status indica-
tion, solid-state timing diode logic
and relays, tuning confrols with
counter indicators, multimeter
readout on secondary operating
parameters and front panel circuit
breakers and fusing.

The Quality You Can Depend On-
Anywhere Iin the World.

Your broadcasting requiremenis
need the simplicity and stability
of grounded grid and one tube
design-—the best of both engineer-
ing worlds in a new FM transmitter.
And, you should invesfigate the
advantages of flexibility and cost-
savings that come with the exclu-
sive Elcom/Bauer ferrite combining.
A comprehensive two-year war-
ranty and in-depth engineering,
available on a 24 hour basis, are
your further guqgrantee that Elcom/
Bauer can and will respond to the
most stringent requirements for
your facility.

A customer list is availabie
upon request. We invite your tech-
nical evaluation of new FM trans-
mitters that broadcast professionals
are calling: “The Heritage Of The
Future’

THE HERITAGE OF THE FUTURE

Elcom/Bauer Broadcast Products
6199 Warehouse Way

Sacramento, California 95826

Tel: (916) 381-3750 Telex: 377-331
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Christian Rovsing, the facility is com-
patible with Prestel but incorporates a
key-word search method for selecting
pages.

Across the sea in Finland, several of
the country’s 60 telephone companies
are conducting videotex trials, but the
largest is Telset. Run by a private com-
pany for mainly business users, the
service is not visualized as having do-
mestic appeal for some years. Turku
and Tampere have similar systems,
and others are on the horizon.

Italy and Switzerland both bought
test services from Prestel and both are
currently under trial. A singular
peculiarity of the Swiss trial version is
that the computer’s database is bilin-
gual, and users can choose which
language to read after the system’s in-
itial welcome page. For the full ser-
vice, three languages will be incor-
porated as well as Gateway facilities
for access to private computer banks.

In the Netherlands, Viditel, another
Prestel overseas sale, is due to have
about 100,000 users by 1985 and cur-
rently has data supplied by more than
400 companies.

France's only overseas sale, to
Brazil, is currently under develop-
ment for a Teletel field trial.

United States’ potential
The United States is seen as the

cherry on the cake of international
videotex marketing. But, because
cable television proliferates in the
United States, unlike in Europe,
videotex has hitherto been confined to
various limited applications and
trials. However, in Coral Gables, FL,
more than 100,000 pages of general in-
formation are available to 160 residen-
tial users in a trial called Viewtron,
and a larger test service is scheduled
for Miami in 1983.

Telidon systems appear in
Washington and Los Angeles in trials
run by the Alternate Media Centre
with WETA and the Times Mirror
Company. Britain's marketing efforts
are being jointly channeled with that
of teletext through a government
sponsored company, BVT. The com-
pany has already made several teletext
sales, including one to the Taft
organization.

Common standard

Much of the international concern
stems not from computer efficiency or
information availability but from a
complex argument over standards.
The desperate need for an inter-
nationally accepted standard for
terminal construction has been a ma-
jor part of the larger videotex

operators' efforts. Because of the pro-
jections for future markets, the strug-

STOP GROUND-LOOP HUM!

VIDEO HUM STOP
COIL...HSC 1

Will ELIMINATE HUM and
other INTERFERENCE in
Video Lines caused by dif-
ferences in Ground Potential.

For Color and Black and White.

FLAT-DC to 6.5 MHz.

No Low-Freq. or Hi-Freq. Roll-off.

No Differential Phase Distortion.

No Ditferential Gain Distortion.

No Envelope Delay.

Passive Device - Failure Free-Low Price.
Small Compact Package 4" x 4" x 2-1/4".

ELIMINATES HUM
AND INTERFERENCE:

IN STUDIO

¢ Between Buildings

e On long runs in Buildings

« Between Studio and Transmitter
¢ On Incoming Telco circuits

* On Outgoing Telco circuits

IN FIELD

* Betw. Remote Truck and Teico

¢ Betw. Remote Truck and Microwave
* For Intertruck Hookup

e For VTR Units

® For Monitoring Lines

Available on
10 day free trial
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AUDIO-VIDEQO ENGINEERING COMPANY

65 Nancy Blvd., Merrick, N.Y. 11566
Tel. (516) 546-4239

MODEL 450 A

THE WINSTED CORPORATION
9801 James Circle+Minneapolis, MN 55431

Phone Toll-Free

1-800-328-2962

gles have been particularly bitter and
drawn out.

In a rare example of European
cooperation, Britain, France and West
Germany, and the other European
telecom operators, agreed in May
1981 on a common standard for
alphamosaic display. This standard,
which will make its debut with the
launch of the full Bildschirmtext ser-
vice in 1983, will ensure that Prestel,
Teletel and Bildschirmtext will be
compatible to the new standard.

At present, Teletel terminals cannot
access Prestel and Bildschirmtext,
and vice versa. The maelstrom over
standards has now moved from a
European theater of war to the United
States, where discussions concerning
alphageometric display, on which
Telidon is based, continue.

Perhaps supplies of private video-
tex services point the way to the
future potential of the concept. Redif-
fusion, one of Britain’s leading com-
puter firms, has already supplied 120
Prestel-based systems throughout the
world at a cost of more than $29
million. The power of videotex and its
adaptability cannot be denied, and
there is little doubt that in 10 years’
time videotex will be as commonplace
as color television is now.

=199

THE PERFECT MATCH
for your video equipment

SPACE SAVING

DUBBING
RACK

Stack up to five VTR s In a
variety of setups for ¥
duplicating—this sturdy
Winsted unit makes i1t easy!
5 shiding pullout VTR shelves
on ball-bearing rollers offer
total access with maximum
convenience and safety
Beige and cocoa brown
finish, walnut woodgrain
laminate shelves

For full-line catalog of
editing, production and
dubbing consoles, tape
and film trucks, film and
videotape storage systems,
call or write:

\llinsted
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SHOK-STOP, The case that
covers the Indy 500 and never
fails to qualify.

S

The Indianapolis 500. It’s been
caled the ultimate test of man anc
machine.

And since Indy cars get pushed
to their limits and beyond on the
track, they get babied all the way to
the track.

Shok-Stop babies sensitive
broadcast equipment all the way
to the track.

Our unique equipment case
design incorporates ‘‘concertina’’
folds which absorb shock energy by
‘““giving’’ slightly during impact.

but resilient polyethylene that
retums toits original shape to await
the nextjolt.

Inside, cushiony foam adds yet
another layer of protection. With 98

“blank foam'’ cases and hundreds of

custom patterns, we can transport
virtually any piece of broadcast
equipment with snug assurance.
What’s more, only Shok-Stop
hardware can easily be repaired on
location. Because something as
important as the Indy 500 shouldn’t
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hinge cn a hinge. You can depand on
us from start to finish.

So call Thermodyne today.
Thermodyne International, Ltd.
20850 S. Alameda, Long Beach,

CA 90810. (213) 603-1976

THERMODYNE
INTERNATIONAL LTD

Superiority in every case.




Plant tour:
Acrodyne’s new facilities

By Cynthia L. Genther, Stiegler & Wells, Allentown, PA

Acrodyne Industries, originally founded in 1968 for the engineering and manufacture of RF com-
ponents for military applications, later diversified into the broadcast industry. Recently Acrodyne has
become a major worldwide supplier of TV transmitters, translators and accessory equipment.

On April 1, 1981, Acrodyne, a division of Whittaker Corporation, moved into a 30,000-square-foot
facility in Blue Bell, PA. The new complex, centrally located on a 10-acre tract in an industrial center,
houses all the engineering, manufacturing, administrative and marketing functions for the company.

Editor's Note: #
Last year we began a department of journalistic f
plant tours to let you see some of the staff and
facilities of companies manufacturing equipment for i
broadcasters. We included response numbers and our i 'Sf';f‘
readers voted for us to continue such coverage : %
This articte, prepared by Acrodyne and its agency, 3:
lets you walk through the company's new facilities in
a series of pictures and captions. BE visited Acrodyne A i A
just before the company moved, so this is also our
first view inside the new plant.
This information is provided as a service to BE
readers who may or may not be able to take an actual

plant tour. We plan to tour other facilities as time and o H
space permit. If you would like to see a particular
ization included. write and tet k . A .
crganization included. write and fet us know Marshall C. Smith, Nathaniel (Nat) S. Ostroft,
president vice president, engineering

o
3

Daniel (Dan) Traynor, John D. Parke, Willard (Will) Remphrey,
vice president, manufacturing vice president, marketing controller
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Now your ENG units can afford
the same “line” microphones
bought by every major network!

You can pay as much as $1,500 or
more to get a good long-reach
line microphone. Or, you can put
the new Audio-Technica AT815
in every production unit for
under $230 each, or the phantom-
powered AT81ER for under

$300 each.

What you'll h=ar is perform-
ance closely rivalling our more
expensive brethren. So close,
in fact, that every major network
has tried and bought our line
microphones. And you'll get
some advantages which can be
very important in the field.

For instance,the phantom-
powered AT815R can interface
with supply vo.tages from 9
to 52 volts witl.out adapters or
extra circuits. So you don't have
to rebuild present equipment
to put it on the air. We also have
a neat 2-battery 9V power
supply you can use. When one
battery is in use, the other is on
standby. For your peace of mind.

Our internal-battery AT815
uses a standard A A “penlite” cell
available everywhere. And
in intermittent use, a premium
battery should last about 4,000

AT815R Phantom- Powered
Line + Gradient Microphone.
Under $300.

hours. That's over a year even
if used eight hours every day!
Just one less thing to worry
about when time is short.

The AT81E and AT815R weigh
barely over S ounces, to make
them easy tc “fishpole” or hand
hold. Ar.d each comes with a
foam windscreen which slips on
in a second. Our optional shock
mount can be added as well.
And the AT81%R has a bass roll-
off switch if needed to control
rumbile.

Both models are designed to
take the rcuglk.-and-tumble life
of an ENG unait ar remote film
crew, and keep delivering excel-
lent scund. With the narrow

AT815
Line + Gradient

directivity wh:ch makes line :}’gﬁ‘;psg%%e'
microphornes souseful in sup- QOptional '

pressing noise and “reaching

out” beyond normal mike range.
If ycu thought line micro-

phones wer= out of reach

of your budget, ask your

Audio-Technica sound /

specialist to show you ' ‘

the AT815 or AT8.5R.

We th:r:k you':l agree

that the networks are

onto something great!

shock mount extra.

| AT8410a Shock
Mount. Under $40.

ATEEO1 9V Dual Battery
Power - Supply. Undsr $100.

¥ 2 ‘-I-‘G_

e

audio-technica.

AUDOIO-TECHNICA US. INC

1221 Commierce Dr Stow OH 44224 216/686-2600
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Purchasing department
The purchasing department at Acrodyne
has the critical and complex assignment
of coordinating the functions of vendor
interviews, dissemination and evalua-
‘ tion. This department is also responsible
for distribution of supplier data,
engineering consultations, negotiations

[

Marketing department and order placement. Purchasing ex-
The domestic and international marketing divisions use telex and computer pediting and vendor rating assures the
assistance for the network of Acrodyne sales representatives. Marketing coordina-  ready availability of materials to satisfy
tion of sales, production, delivery and field installation of transmitters also assists  production scheduling and field service

the customer with timely, on-air reliability.

24-HR.
PROFESSIONAL

SERVICE FOR
COLLINS &
CONTINENTAL
AM& FM
TRANSMITTERS

Continental Electronics offers
parts and engineering service
for all Collins AM & FM
transmitters.

Whenever you want parts or
service for your Collins or
Continental equipment, phone
our service numbers day or night,

(214) 327-4532 parts
(214) 327-4533 service

Continental Etectronics Mfg. Co.

Box 270879; Dallas, Texas 75227

Phone (214) 381-7161

1 kW thru 50 kW AM & FM transmitters and
related equipment.

"A New Strength in Radio Broadcasting Equipment”
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requirements.
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Electronic engineering laboratory

The electronic engineering laboratory and offices are the center of activity for new
product development as well as production and field engineering. A staff of
engineers and technicians directed by the electronic engineering manager con-
tinucusly engage in circuit and system development at both video and RF frequen-
cies. The staff also is responsible for component evaluation and product improve-
ment. Field and customer service operations are also directed by the electronic
engineering manager.
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Higher resolution sar important reason,
but did you know that EEV 30mm Advanced
P8400series Leddiconsfeature all these
advantages?

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

* Unique anti-microphony mesh

% Direct plug in replacements
-no camera modifications

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

= I.»-.:&-'""‘: =1
- ERe———

‘ 3 L4 - - Company
LEDDICONS are BETTER LONGER Address
Proven everyday throughout the world.

Specify Leddicons for ements and

your-new camera- Available NOW. .~ .

W

EEV, INC.

7 Westchester Plaza, Eimsford, NY10523, Tel: 914-592-6050, Telex:646180
In Canada : EEV Canada Ltd., 67 Westmore Drive, Rexdale,Ontario MOV 3Y6,416-745-9494, Telex 06-989363

In Europe : English Electric Valve Co. Ltd.Chelmsford,Essex CM12QU,England, Tel. 0245 61777, Telex 851-99103

@ Registered Trademark for Leddicon Camera Tubes
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Mechanical engineering
The mechanical engineering office provides all new product design drawings as well
as product configuration control documentation. Drawings for all Acrodyne pro-
ducts are maintained in an up-to-date basis through an effective ECN program. In-
struction manuals are prepared in the mechanical engineering office from the latest
product revision data. The team consists of a senior mechanical engineering
manager and a staff of designers and draftsmen.

sachtlervideo25 . =

the state-of-the-art

video fluid head

designed to supporting your
ENG- and EFP-cameras

“,gcg;“,ﬂf-"
Now ready to go into operation. 9\4\\—\
sachtler video 25

featuring:

Center of Gravity Compensation

4 step Dynamic Counterbalancing Control

2 times 7-step on/off drag control for pan and tiit
Touch & Go wedge plate

The rock-steady, silki-smooth cameramen's
fluid head, doing everything in

news gathering and field-produktion.

The all-in-one-piece camera support system.

Call or write:

sachtier GmbH, DieselstraBe 16, D-8046 Garching,
Phone: (089) 3204041, Telex: 5215340

or your next sachtler-distributor

Module assembly

Each piece of equipment is a system
comprised of many electronic modules.
Every module in a system is built and
assembled in a separate module
assembly room. Here, components are
soldered onto PC boards, in accordance
with engineering schematics. The
boards are then encased to form the in-
dividual modules. Assembled modules
are quality controlled, tagged and
serialized before proceeding to the
module test lab.

4 )

ARTICLE
REPRINTS

Interested in reprints of an
article out of this or
another issue? Reprints of
articles about your
company or the industry
can be valuable sales and
marketing tools. For
information, call or write
Mark Raduziner, Intertec
Publishing Corp., P.O. Box
12901, Overland Park,
Kansas 66212; (913)
888-4664.

\— J
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A Message of Major Importance for Broadcast Management

Vital Industries has
instituted a cost-saving
manufacturer-financing program -
applicable to
any Vital equipment purchase.

In accordance with our longterm commitment to
more responsive television industry service,
equipment purchases are being directly financed
by Vital Industries itself at 10% interest.
Recognizing the barriers raised by
prohibitively high interest rates, this financing
program is offered well below prime — to permit
prompt acquisition, without delay, of the
advanced programming and operational systems
so essential to productivity and profitability.
This bottom-line economy adds to the
special advantage Vital offers TV management:
a complete line of switching, video effects
and station automation equipment,
available from one single source — 25
sophisticated system options, totally line
compatible. Including production and post-

W,

production mixers and switchers, plus our
exclusive digital video manipulation system, the
versatile Squeezoom”. All are state-of-the-art
products of Vital's innovative technology; and all
are now available with Vital 10% financing.

This low-interest opportunity is made
possible by Vital Industries’ unique financial
strengths, solidly established by nearly two
decade’s stable performance and continuing
growth. Now the largest U.S. independently-
owned manufacturer of TV switching, effects
and distribution systems, Vital can draw on
corporate resources available from few other
suppliers.

For full program details, contact our
Finance Department:

(800) 874-7875 Toll Free

ca\J L]

VITAL INDUS

'

TRIES, INC.

3700 N.E. 53rd Street
Gainesville, Florida 32601, USA
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TDM-8000
Audio Time
Compressor

TDM-8200
Stereo Slave

m TDM:8200

INTEGRATED
SOUND SYSTEMS

The TDM-8000 Audio Time Compressor process. This insures the lowest possible

features proprietary patented technology distortion and minimum listening fatigue.

that achieves performance appropriate Its ability to process complex program

for first run movies, video taped seg- material, such as speaking voice over

ments, records, commercials for TV ambient noise or singers with accom-

and AM/FM radio,andrelated applications. paniment, without intermodulation dis-
Anexclusive, state of the art, intelligent tortion or the need to band limit the

splicing system (pat. pending) is one of program is unigue.

the major innovations of the system. This makes the TDM-8000 the most

The audio signal is analyzed in digital versatile on the market.

form, but the program signal remains And now with the new TDM-8200

in the analog domain throughout the Stereo Slave you can do it all in stereo.

INTEGRATED

29-50 Northern Blvd, Long Island City, N.Y. 11101, Telex: 968020
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THE 6618 CONSOLE ...

A SIX CHANNEL STEREO CONSOLE

18 inputs to 6 channels
quiet pushbutton control ..
long life panel ...................
plug in p.c. cards ..............
10 w. monitor amplifier

contact your Micro-Trak
dealer or call 413 536-3551

MICRO-TRAK CORPORATION

620 RACE STREET HOLYOKE. MASSACHUSETTS O1 040
Circle (94) on Reply Card

When accuracy Counts...Count on Belar

wr AM/FM/ TV MONITORS

08 sx

l BELAR

A MODULATION MONITOR

BEL AR CALL ARNO MEYER (215) 687-5550

ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET, DEVON. PA. 19333 - 80X 826 - (215) 687-5550
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Module test lab

Modules are tested to pre-determined
specifications using the latest in elec-
tronic test equipment. Quality control
test data is kept on file for all modules.
By testing in this manner, when modules
are assembled as a translator, the sys-
tem meets all published specifications.

Chassis assembly
Pre-assembled and pre-wired harnesses
are manufactured on jigs generated
from production control drawings. The
harnesses are placed into chassis on
which pretested modules have been
mounted. This completed subsystem is
then ready for testing.

Low power test lab

This 100W solid-state transmitter is be-
ing tested in the Acrodyne low power
test lab. The test technician is using the
latest in video gear. The department also
has the capability of testing muitiple
units at once. All units are life-tested for
a minimum of 100 hours before ship-
ment.



UHF Systems?
You’re in capable hands with Comark.

" 7™ NG

At Comark we manufacture more of the components that make up a total UHF TV transmission
system than any other name in the business. Experienced technicians with skillful hands measure, fit,
connect, test, check and re-check. Butthat's only part of the reason you should be looking at Comark.

We are in the forefront in creative engineering and
practical implementation. We pioneered the concept of
maximum transmitter plant efficiency. From initial plan-
ning, to total service, our hands-on policy assures you that
we live up to our word and workmanship. And because
we're in charge we're able to bring our products to you
more economically.

Whether you're looking for a turn-key system, or a
transmitter or just components, you place yourself ih
capable hands the moment you contact Comark. Call us
at (413) 569-5939 or write: Comark Communications Inc.,
PO Box 267, Southwick, Mass., 01077. Telex: 955 329.

COMAaRK

MAKING UHF BETTER, SOONER
Circle (96) on Reply Card
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CONTINENTAL’S

5 KW AM

.05:
= /8

System assembly
All cabinetry work for units from 1 to 500W are assembled in this area. The modules,
chassis and power supplies are put together as a system and sent to the system test
lab.

Pulse width modulation in an
efficient 5 kW package; clear, crisp
sound of transformerless modula-
tion; ready for AM stereo. Stability of
12-phase power supply with Switch-
mod system allows maximum mod-
ulation at all power levels IPL and
other circuits combine to give you
outstanding audio with cost-effec-
tive operation.

Write for brochure on 315R-1;

Continental Electronics Mfg. Co.

Box 270879 Dallas, TX 75227

(214) 381-7161

Gy
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Designed for

High power assembly
The high power amplifiers are built and then tested with their particular driver units
in the high power test area. This facility has the capability of building equipment
rated up to 25kW.

L.
& W

MILESAIR™

This entirely new range of quality
headsets has been designed to
meet the need for a custom
headset suitable for a variety of
communication situations. The
ability to custom order allows for
a very wide range of earphone
receiver impedances, resulting in
a high quality, versatile, light-
weight, robust and fully
repairable headset.

Whrite or call today for more

information.
: s T High power test lzb
M;i;z;rﬁi:hal:rsﬂglu;tsmgtd. II.] This test lab has the capability of testing 4 high power units at once in a separate
Ontario, Canada M8V 2C8 soundproof area. The room has its own heat ducting system and a 50Hz generator
{416) 251-1705 for testing international units. All high power units are life-tested for 50 hours before
shipment.
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The next time your air monitor goes dea

d,

tell your audience about your bargain
low=-power television equipment

The high cost
of low price equipment

No broadcast equipment is a bargain
when it's off the air So EMCEE

Broadcast Products buildsits translators,

LPTV transmitters and other hardware
without cutting corners or costs. Frankly,
that often means prices that appear
higher. But it also means the proven
higher reliability that EMCEE hardware
has provided since 1960

Oldies but goodies

This higher reliability is no blue-sky
claim, either. Many EMCEE HRV-1 1 watt
translators are still doing a full broad-
cast day's work eighteen years after
installation. EMCEE HTU-100 100 watt
translators are still going strong after
seventeen years onsite. And thelistgoes
on. Because through three generations
of low-power television equipment,
value and reliability have always come
before cost

Lasting value

This value and reliability comes from
higher rated components that loaf along
at operating values. From human
engineered front panel metering for
immediate status of operating para-

meters. And from innovations such as
the industry's first use of pre-correction
to improve linearity and extend final
tube life. And the industry’'s only remote
interrogator. A complete translator/
transmitter status monitor that reduces
the number of trips and hours necessary
to keep isolated installations

operating efficiently.

Valuable support

But technology alone isn't the source of
EMCEE reliability. It comes trom the
Applications and Field Engineering
Departments that supply design, instal-
lation and total turnkey services without
additional charges. It comes from the
expertise of our tower crew. And it
comes from our special inventory of
emergency hardware and a 24-hour
number that can help you solve small
problems before they become

bigger ones.

A fourth generation
of reliability

The next generation of EMCEE low-
power television equipment is now in
the breadboard stage. Like the three
previous generations, it won't be the
least expensive hardware available.
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Which leaves you with two choices. Pay
the price of reliability when you buy
Or when your air monitor goes dead

It’s not just how it works.
But how long it works.

BROADCAST
PRODUCTS

a division of

ELECTRONICS, MISSILES

& COMMUNICATIONS, INC.
PO. Box 68

White Haven, PA 18661
Call toll free: 800-233-6193
(In PA: 717-443-9575)
TWX: 510-655-7088

Ans: EMCEE WHHV

Equipment manufactured n U.S.A
® EMCEE Broadcast Products
€ 1982 EMCEE Broadcast Products



The best performing Microwave Grid
and High performance Antennas
on Earth are made by

ANIXGE-MARC

FULL RANGE OF SIZES—2’' THRU 15",
350MHz TO 13.25GHz.

In 1950, Anixter-Mark's patented grid design
(U.S. Patent No. 2,850,735; Canada
No. 545,296) set a standard for the industry.

Today, backed by over 30 years of
experience and innovation, Anixter-Mark is
the leading manufacturer of microwave grid
antennas.

We also manufacture a full line of standard
Spun aluminum antennas including a
complete range of high performance and
MAXIMUM HIGH"™ performance antennas.

ANEX
ANIX(E-MARK

Over 30 years of experience in engineenng and manutacturing antennas.
* Point-to-Point « Earth Station « Microwave » Two-Way « Amateur « CB

2180 S. Wolf Rd., Des Plaines. lllinois 60018 312/298-9420. Telex 282557
©1982 Anixter Bros., Inc.
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RUSSCO'S MARK V VARI-
SPEED TURNTABLES MOVE
THAT HEAVY 6'2LB. PLATTER
SO QUICK SMOOTH & QUIET!..
AND YOU'VE GOT DEPEND-
ABILITY AT A LOW PRICE!

—

YES, DEAR, | THINK IT'S PRETTY.

|p

Write for Catalog with full SPDecs.

SRUSSCO

ELECTRONICS INCORPORATED

5690 E. Shields Ave., Fresno, Calif.

U.S.A. 93727 Phone (209) 291-5591
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Machine shop
Acrodyne maintains a modern machine and sheet metal shop complete with com-
puter controlled machinery. All Acrodyne sheet metal requirements are fulfilled by
this shop.

Stockroom
Acrodyne has the capability of building almost every one of its products completely
from the stockroom. The expensive cavity and tubes used in high power equipment
are also stocked here. A closely watched minimum/maximum availability of every
partis kept to ensure quick delivery to customers.

Acrodyne philosophy
In times like these when everyone is selling high volume, off-the-sheif equipment,
Acrodyne stands firm in its commitment to supply quality, customized products built
for reliable operation and easy service. Acrodyne continues to pursue improved TV

communications.

BE)))



NATPE-"82
conference
replay

By David Hodes

March 11-16, 1982

Las Vegas Hilton

4500 attendees

243 exhibitors

The 18th Annual Convention of the
National Association of Program Ex-
ecutives drew 4500 attendees and
more than 243 exhibitors. Program-
mer booths and hospitality suites
filled the Las Vegas Hilton, and key
panel discussions were set in the near-
by Sahara hotel.

On March 13, a panel discussion
featuring FCC commissioners Mimi
Dawson and Henry Rivera focused on
regulatory actions for new industry
technologies. Issues included airwave
deregulation, LPTV and DBS. Rivera
claimed that technologies such as
DBS and LPTV will help eliminate
government regulations as soon as
they are accepted into a fair and
equitable marketplace.

One topic of the convention was the
Prime Time Access Rule (PTAR). In
the panel discussion, Dawson said
that PTAR would not be in front of the
committee in the short term.

At the end of his speech on March
15, FCC Chairman Mark Fowler said,
“While PTAR is not on a head-on colli-
sion course with the first amendment,
it is a rule..that the government
should not make if we believe in a
marketplace orientation.”

Even though programmers took
issue with Fowler’s position on PTAR,
many cable entrepreneurs were
pleased about the FCC's hands off
posture on new technologies.

On March 14, the programming
awards ceremony was held at the
Aladdin Hotel grand ballroom, with a
post-awards reception following at the
MGM grand ballroom. Celebrities
Gary Collins, Chef Tell Erhardt, Lorne
Greene, Michael Landon and Sarah
Purcell presented awards for pro-
grams in entertainment, public af-
fairs, specials, public affair series,
sports, children and magazine for-
mats. One of the president awards
presented by NATPE'’s Stephen Currie
went to the QUBE system’s show,
Magic Touch, delivered by Warner
Amex. This marked the first time such
an award went to cable TV, and fur-
ther acknowledged the presence of
new technologies in current program-
ming efforts.

The Iris Award of the Year went to
veteran Hollywood star Lucille Ball.

Ba)
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Since its introduction in 1978, the
has become the leading
microprocessor based remote con-
trol system in the broadcastindustry.
The compact modular design
delivers proven reliability and
outstanding versatility, allowing up
to 64 command outputs, 32 status,
and 32 telemetry inputs, at each of
up to nine remote terminals.
User-tailored system set-up of the
" assures each broadcaster of
filling his exact command, status,
and telemetry requirements. Tele-
metry channels may be keyboard
calibrated for linear, indirect power
or direct power scaling. Upper and
lower telemetry limits may be set
with automatic muting if desired. All
status inputs from any site can be
displayed simultaneously on a set of
32 LEDs at the control terminal.
Command line outputs may be
assigned to function as the raise or

For further information, please

contact our Marketing Derarti\entl I I I I
MOSELEY ASSOCIATES, INC.

Goleta, California 93117
Cable: MOSELEY

111 Castilian Drive

(805) 968-9621

Telex: 658-448

lower output of any specified tele-
metry channel. In short, the broad-
caster customizes his system to his
plant.

To further enhance the flexibility
and convenience of the
several options are available. The
multiple direct command option
provides 10 pre-selected command
functions for quick control of key
parameters at any site. In case of an
extended shutdown, the Moseley
Memory option stores data for up to
ten years. Optionally available auto-
matic loggers print a record of status
and telemetry operations at time
intervals selected by the user. The
CRT option duplicates all the func-
tions of the control terminal and dis-
plays all 32 channels of status and
telemetry data at one time from any
site.

With over 500 units in the field, the

has proven itself to be the

preferred remote control system for
radio, television, earth satellite sta-
tions, and a multitude of supervisory
control requirements.
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Field report:
409 and TRACE
editing software

By Arthur Schneider, A.C.E., post-production consultant, Agoura, CA

Big monitors up here, little meters down there . . .
with the production personnel’s visual preoccupation,
is it any wonder audio quality
suffers?

The*WUer putsiit
all together!

Dynamic bar graph display over monitor video!

e 2-channel for stereo monitoring

* Display size and position
variable

e Selectable PPM/VU ballistics

¢ Peak flasher

* Adjustable silence sense

¢ Transparent to monitor video

e RACK MOUNT OR PORTABLE

e Compatible with European
standards

THE REAL WORLD
TECHNOLOGIES
GROUP, INC.

Santa Ana,CA (714) 957-1061

Technology Development Services by
Microsysfems Institute
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Master control monitoring
Editing suites

Production control rooms

VTR bridges

Boss' office

Anywhere in the program
monitoring chain

ENG/EFP — in line with
monitor video return provides

camera operator with audio

CONFIDENCE

For users of computer-assisted
editing systems, two software pro-
grams are available to assist videotape
editors in preparing a clean edit list to
be used during an automatic
computer-assisted assembly.

The first program is known as 409,
an edit list cleanup program. The sec-
ond is called TRACE, a multigenera-
tion tracing program. Both programs
are designed to work with DEC
PDP-11 or LSI-11 computers. This
software works well on CMX and
Mach One editing systems and should
work well on other systems using the
PDP-11 or LSI-11 series computers.

Each program requires at least 8k of
16-bit memory, a high-speed
reader/punch or floppy discette, and a
teletype or Decwriter. A CRT terminal
and line printer are optional output
devices.

The latest 409 version handles up to
6-digit alphanumeric reel numbers,
simplifying reel assignments for
systems capable of using this feature.

The 409 and TRACE operate with
SMPTE time code and may be used
with drop frame or non-drop frame
time code. Also available are optional
versions that may be used at the
24-frame film rate or the 25-frame
PAL rate. The latest software release
provides for storage of up to 32 in-
dividual files on one side of a single-or
double-density disc. Each file is
displayed in ASCII so that the user
will see each file title exactly as it is
stored in the edit list.

With the minimum 8k of memory,
the system will handle between 200
and 300 edits. For each 4k of added
memory, an additional 200 to 300
edits may be handled. Many current
systems are using between 20k and
28k of memory, which allows the pro-
cessing of up to 1600 edits at one time
in a 28k system.

The use of the 409 program allows
the editor to be less aware of the

Editor's Note:

The field report is an exclusive BE feature for broad-
casters. Each will be prepared by the staff of a broad-
cast station, production facility or consulting firm.
The intent is to have the equipment tested on-site. The
author is at liberty to discuss his research with in-
dustry leaders and to visit other broadcasters andjor
the manutacturer to track down pertinent facts.

In each field report, the author will discuss the full
applicability of the equipment to broadcasting, in-
cluding personal opinions on good features and
serious limitation — if any.

In essence, these field reports are prepared by the
industry and for the industry. Manufacturer's support
will be limited to providing loan equipment and to
aiding the author if support is requested in some area.

Itis the responsibility of Broadcast Engineering to
publish the results of any piece tested, whether
positive or negative. No report should be considered
an endorsement by Broadcast Engineering for or
against a product.




mechanics of editing and allows him
to be more concerned with the
aesthelics, because any redundancy
or other list management problems
are efficiently taken care of by the 409
program.

The 409 program reads edil lists
(EDLs) from paper tape or floppy
discettes and generates a “clean list” in
a CMX format. The most common
functions of this program are to
eliminate over-recordings, reorder
evenls in a manner most elficient for
an automalic assembly, and join two
or more continuous edits into a single
even!, reducing the number of
separate evenls in a list.

The 409 program also allows the
user to modify an existing EDL by
adding or deleting events or in other
ways changing the inputied list. After
the cleaning process has been com-
pleted, the results may be stored on
punched paper tape, floppy discettes
and hard copy printouts. All output
mediums contain a list of cleaned
events starting with consecutive event
numbers on the left of the display and
a second set of event numbers thal
refer to old even! numbers as they ap-
peared in the list before cleaning. The
cleaned list notes if events are missing
and also identifies discontinuities in
record times.

The editor may call for an automatic
list clean, which processes the list us-
ing all the components of list clean, or
ask for selected functions that may be
used lo generale an edit list for a
specific purpose.

Some of the individual functions are
join events, clean events and split in-
serts. Also, group events are possible
to rearrange edits to maximize the
number of audio/video edils. The user
may also ask for a separate video only
or audio only list for special purposes
such as the conforming of sound
tracks.

The second of these lwo programs,
TRACE, gives added flexibility to the
videotape editing process by allowing
the user to “rough cut” a videolape,
then use this first cul as a source tape,
creating a new version on another
videotape along with a new series of
edits that represent a modified second
version.

This process of using subsequent
generation tapes and edit lists lo
refine a program may be repeated up
to 10 times or generations withoul
rebuilding all edits each time a change

is required. It is a greal time saver.
The TRACE program slores Lhe
various edil lists from each version

and then computes all the edits back
io the original source tapes. TRACE is

an ideal tool for film-style editing,
which is becoming more popular due
to its flexibility.

TRACE and 409 are somewhal in-
teractive because they work together
to generalte efficient aulo assembly
lists for videotape ediling. Both of
lhese programs have been in use for
several years now and most editors in-
volved in any type of time code editing
think that these lwo programs preven!
human errors and simplify the post-
production process.

In 1980, the Academy of Television
Arts and Sciences awarded David
Bargen an Emmy Citation for the
development of these two programs.

Both of these software programs are
available to the industry from Interac-
tive Systems Company of Boulder,
CO, and were designed and wrilten by
David Bargen. For more information
about these products, write: ISC, 2425
6th St.. Boulder, CO 80302.
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Q-LOCK 310 SYNCHRONISER

A AUDIG KINETICS (UK)LTD

"“THE Q-LOCK IS JUST THIS SIMPLE:

We supply a complete Audio Post Produc-
tion Synchronizing system including the
interfaces and cable sets for your video,
audio and film equipment. The 5-1/4 x 19
inch mainframe also incluaes a multi-
standard time-code generetor and any one
or all of the following spec.alized operating
programs.

AUDIO SWEETENING
MUSIC SWEETENING
ADR/LOOPING
TELECINE

FILM DUBBING

Its too simple for words.

Zzll Audio Kinetics now.

AJDIO KINETICS

4721 Laurel Canyon Boulevard, Suite 209
North Hollywood, California 91607
213/980-5717

Tcll Free outside of California
800-423-3666

Telex—19478]

Circle (104) on Reply Card

May 1982 Broadcast Engineering 123



AM stereo:

The technical story

By Dennis Ciapura, group vice president, telecommunications, Greater Media, East Brunswick, NJ

L-R FM, PM or g
= modulati

RF output

Standard AM
transmitter,

Left audio o
—I Conversion to-L +R L+R
g and L — R equivalent
Rightawoio . L

Figure 1. The basic stereo generation approach of the five systems presently

proposed

AM stereo:generation schemes

ISB (Independent Sideband)
Kahn/Hazeltine

FM
Belar

PM (Phase Modulation)

T

Linear PM
Magnavox

CPM

(Compatible Phase-Multiplex)
Harris

Figure 2. The AM stereo family tree

The battle to prove technical
supremacy in the AM stereo arena has
been as frustrating for broadcasters as
it has been exciting. Replete with ac-
cusations of deception and pages of
conflicting documentation, the strug-
gle has left many engineers confused
and suspicious. The more vociferous
proponents have raised so many seri-
ous questions about competing Sys-
tems that one cannot help but be a lit-

F_

Quadrature modulation

C-Quam

(Compatible Quadrature Modutation)
Motorola

tle skeptical about the claims of all of
the proponents. After all, they all can-
not be the best.

For the broadcaster, in the end, it
will be a combination of receiver
popularity and individual technical
assessment of system capabilities that
will determine which AM stereo
transmission system is employed. It is
too early to forecast the receiver
marketplace, but a review of how each

of the five proposed systems works is
a good place to begin the technical
assessment.

Audio channels

All of the systems are similar to
each other (and FM stereo) in that the
left and right audio channels are con-
verted into L.+ R and L - R equivalents
for transmission. This is a natural
outgrowth of the requirement that a
normal mono receiver be able to
detect a mono amplitude modulated
carrier that is the summation of the
left and right channels. Figure 1 is a
simplified block diagram that il-
lustrates the general scheme em-
ployed by all five of the systems pro-
posed thus far.

The systems differ in the way in
which the FM or PM of the carrier is
accomplished. Do not be deceived in-
to thinking that these systems are as
similar in their performance char-
acteristics as they are in their block
diagrams, because there are important
differences. We will look at some of
those differences later, but for now
let’s continue our analysis of how they
gencrate lhe stereo information, be-
cause lhat background is key to under-
standing the performance variations.

Stereo generation

Figure 2 breaks the five proposed
systems down by the method of stereo
generation. Although all of the
systems employ some sort of phase
modulation, the Kahn system is
unique in its independent sideband
approach, which results in the left
channel being carried on the lower
sideband and the right on the upper
one. This is the one that allows stereo
reception with two mono receivers—
one tuned a little low and the other a
little high. The Belar approach is to
frequency modulate the carrier with
the stereo information, while Magna-
vox, Harris and Motorola phase
modulate the carrier. The Harris and
Motorola methods are similar in that
they are modified quadrature modula-
tion schemes, not unlike the method
Continued on page 132
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Commissioner
Abbott Washburn’s
dissenting statement

| dissent fo the majority’s decision which
denies the request of the AM broadcasting
and manufacturing industry for authorization
of a single AM stereo system. My fellow
commissioners have, instead, stepped aside
and turned the destiny of this service over to
the marketplace.

| differ with them in assessing the conse-
quences of multiple systems being offered to
the public versus a single, nationwide
system. The competing systems are
technically incompatible. This means that in
a given geographical area you might have
two or three different stations broadcasting
in AM stereo but using different systems, so
the listener would have to have multiple
radio sets in order to receive them. Or the
consumer might find upen moving to another
city that the radio set purchased to receive
AM stereo will not receive the AM stereo
signal in the new location. Or a motorist,
traveling the highway, might find that he or
she can receive AM stereo in one community
but not in the next.

Will the public accept these inconven-
iences and added costs when they can
already receive a universal FM stereo signal
that is at least as good as AM stereo would
be? The majority is betting that consumers
will do so and that, furthermore, by even-
tually preferring one system over another,
they will make the choice that the commis-
sion is today eschewing.

I submit that this type of marketplace
referendum is not the way to make an in-
formed choice, if indeed it resuits in a choice
at all. (The sad possibility of no service com-
ing into being is recognized in paragraph 55
of the Order.) The data before us shows that
the performance characteristics of the five
systems are so close that consumers of AM
stereo will be able to detect little if any dif-
ference among the systems. The difference
among broadcast signals caused by different
station powers and antennas, different
distances and propagation paths between
stations and consumers, different types of
program material, different signal process-
ing practices (such as signal compression
for “louder” perceived sound level but lesser
fidelity), and other aspects of signal and
receiver quality will thoroughly mask system
differences as perceived by consumers. In
actuality, therefore, whichever system or
systems evolve will be based not on true
consumer preference resulting from com-
parison of the five systems, but ratheron the
size of promotion and merchandising ex-
penditures and like factors.

It is a proper function of government to lay
down the guidelines for a single system that
will result in AM stereo in every home at the
lowest cost consistent with technical ex-
cellence and quality reception. | remain con-
vinced that the commission can choose with
confidence a system which will meet the

needs of broadcasters, manufacturers and
the public. To do so risks making the
“wrong” choice. But with the five systems
running a close race in their technical quali-
ty, that risk is minimal. And | continue to
believe that it is in the public interest for the
commission to choose a single system. The
risk in selecting a single system pales in
comparison to the consequences of compell-
ing multiple systems to fight it out in the
marketplace. Specifically, the authorization
of a single system will prevent needless
delays and avoid the significant waste of
resources by broadcasters, manufacturers
and consumers associated with marketplace
determination. In addition, the benefits that

wauld result from price and performance im-
provements due to competition within a
single system, as well as from vigorous com-
petition between AM and FM stereo ser-
vices, would begin flowing to the public im-
mediately.

Selection of a single standard has heen
our practice for more than 50 years. For ex-
ample: monochrome and color TV, FM
stereo, telephone and other communicat.ons
systems were all designed to a standard
selected by the FCC. The data and analysis
we need to set a standard in AM stereo are
before us. | dissent to the majority’s unwiil-
ingness to make the choice that would have
assured a national standard.

Name

Studio/Company __

____ Position:

VALUE-PACKED
MODULAR DESIGN

From 104mm input faders to stereoimono
combining networks, Quantum now offers
modular production/on-air series broadcast
consoles fully equipped with professional
features found previously only on those
consoles priced beyond your budget.

Please sand me further detalls and full technical speclfications.

Address =

uAnNium

AUDIO LABS

Phone: ()

1905 RIVERSIDE DRIVE
GLENDALE, CALIFORNIA 91201
PHONE (213) 841-0970
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FCC update

Continued from page 6

that time permitied only 1o rebroad-
cast simultaneously the programming
of a full-service station, would be
allowed to originale programming 1o
an unlimited degree. On March 4,
1982, the commission authorized the
low power TV service, subjecl to the

following rules.

Technical standards

Secondary status Low power slations
have secondary specirum priorily to
full-service stations. They may not

cause interference to or receive in-
terference from full-service stalions.
They must correct any interference
caused to full-service stations and
must yield to facilities changes or new
full-service stations that create an in-
terfering condilion. This rule also ap-
plies to land mobile stations sharing
UHF frequencies with broadcast uses.
Between cable systems and low power
stations, a “first in time, first in right”
policy applies where there is in-
lerference al the cable headend or the
oulput channel of a cable system us-
ing a converler; in other instances of
cable/low power interference, the
cable operalor is responsible to cor-

small can be beautiful.

RVS10-4 and RVS10-4R

The Ross 10-4 & 10-4R
provide the flexibility of a 10
input, 4 bus mix/effects
switcher with the features
and performance usually
found only in larger
broadcast switchers.

Standard features include built-in
color, black and background
generator, dissolve, wipe and
key. Twenty-four wipe patterns
include soft wipe, soft key,
bordered wipe, and wipe limit
presets.

The addition of an optional
downstream keyer and 2-input
RGB chroma keyer prove

that small can be beautiful.
— available as a self-contained
unit or with rack-mounted
electronics.

The Ross Video family includes
other models with multi-level
effects, 12 to 24 inputs and a
wide range of options.

Canada:

Ross Video Limited

9 Plaza Drive P.O. Box 220
Iroquois, Ont. Can.

KOE 1K0

613 652-4889 Telex 05-811579

USA:

Ross Video Inc.
P.O. Box 6700
Ogdensburg, N.Y.
13669

IROSS
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rect the inlerference.

Channel selection Low power stations
may operate on any available VHF or
UHF channel, provided that they do
nol cause objectionable interference
to full-service stations, other
translators or low power slations, or
land mobile stations that share fre-
quencies with broadcasi uses. Low
power channels are to be allocated on
a demand basis. There is no table of
allotments. No channels are reserved
solely for non-commercial use; rather,
applicants select a channel and pro-
vide an engineering showing on the
application that the proposed facility
will not cause objectionable in-
terference. The potential for such in-
terference is predicted using desired-
to-undesired (D/U) frequency ratios
set oul in the report and order. D/U
ratios are used to determine where the
protected conlours fall for full-service,
land mobile and low power stations
and translalors, and they eslablish the
measure by which the overlap of the
contours of low power and other sta-
tions is prohibiled. The D/U ratios
establish a 4- to 7-mile protected con-
tour for low power stations, although
the signal may carry beyond that con-
tour where no other signals interfere
with it.

Power limits Low power stalions and
translators will be limited to 10W
VHF and 1000W UHF. VHF stalions
operating on channels in the TV Table
of Assignmenis may use 100W.
1000W UHF low power stations
within 250 miles of the Canadian
border and 199 (UHF) or 250 (VHF)
miles of the Mexican border must be
coordinaled with the governments of
those countries.

Program content rules
Origination Low power stalions will
be permitted to originate program-
ming to an unlimited degree but will
nol be required lo originate any pro-
gramming. Program origination in-
cludes any transmission other than
simulianeous rebroadcast from a full-
service station.

Statutory rules The statutory prohibi-
tions on the broadcast of obscene
malerial, lotteries, plugola, payola and
licensee-conducted conlests apply (o
the low power service. The Fairness
Docltrine and rules mandating access
for political candidates and victims of
personal attacks will apply in a sliding
scale, to lhe extent! thal the low power
slalion’s origination capability per-
mits. The copyright laws apply to low
power slations. This means that con-
senl from the copyright holder must
be obtained for program rebroadcast
and commercial substitution.



Power Problem #87

HOW DO YOU GET AC POWER
AT THE TOP OF THE WORLD?

Answer: With a Topaz Inverter.

Last fall, when the American Medical
Research Expedition to Mt. Everest needed
AC power for experiments at the top of the
world — they contacted Topaz Powermark
Division.

The Expedition scientists wanted to
measure the effects of Everest’'s low-
oxygen environment on the heart and lungs,
and they needed reliable AC power to run
their delicate electronic instruments. So
they used Powermark Sine Wave Inverters
to convert solar-generated
DC battery power into S |
stable AC power. The h — n
result? Researchers re- l —  _{
ported from the 21,000  [NEE————
foot level of Everest: ,E =
“Powermark inverters 5

= &
! d
1 ;e

*Karl Maret, M.D
Mt. Everest Project Coordinator

performing splendidly, providing power for
all our scientific studies.”*

The Powermark Sine Wave Inverter is
designed especially for applications requir-
ing stable AC power with accurate frequency
control. Its highly reliable inverter provides
noise isolation, current limiting, very good
waveform shaping and excellent static volt-
age regulation. And all models are in stock,
available for immediate delivery.

Whatever (or wherever) your power con-
version problem — Powermark has the
solution.

For more information, re-
turn this ad with your name
and address, mark the reader
service card, or call us:
Powermark Division
3855 Ruffin Road
San Diego, CA 92123
(714) 5565-8363
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Commission regulations Low power
stations will be subject to a minimum
of program content regulations. There
is no ascertainment requirement.
There are no prescribed amounts of
non-entertainment programming or
local programming and no limits on
commercialization. There are no
minimum hours of operation re-
quired.

Station management An operator
must be in continuous attendance dur-
ing all local originations; microwave
transmissions must be observed on a
conventional receiver for 10 con-
tinuous minutes each day. The

VIDE

statutory exemption from the
operator-in-attendance requirement
for translators whose primary func-
tion is rebroadcast continues in force.

Subscription service Low power sta-
tions may provide subscription (pay)
programming, subject to no
complement-of-four restriction (this
rule prohibits STV in markets where
there are fewer than four other free
stations) or required minimum hours
of free programming. Decoders may
not be sold to subscribers, however,
but may be leased only.

Mandatory carriage Cable systems

PRODUCTS INC

The wholesale warehouse
full of all sizes, all brands
of videotape
7 and
hardware.

call collect for prices

=2874-77I

SUPER

HIGH DUTPUT =

VHS

. 1-60

AVILYN K

Videocassette for Professional Use

7185 Sunset Bivd., Hollywood,CA. 80046
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will not be required to carry the signal
of low power stations, but may do so if
they choose, on the basis of private
negotiation.

Ownership restrictions
There will be no restrictions placed
upon multiple ownership of low
power stations, as shown by the
following:

¢ Any number of low power stations
may be owned in common.

e Current broadcast licensees, cable
operators and newspaper publishers
may own low power stations.

¢ The three national commercial net-
works may own low power stations.

Comparative procedures and criteria

When two or more applications are
mutually exclusive, or when a
challenge to the basic qualifications of
an applicant cannot be resolved by
staff action, the subject applications
will be designated for a comparative
hearing. The hearings will be largely
conducted on paper, with a right for
prehearing discovery or oral
testimony only when the ad-
ministrative law judge deems this to
be necessary. The comparative
criteria will be diversification of con-
trol of the media of mass communica-
tions and more than 50% minority
ownership.

For more information, contact the
FCC Consumer Assistance Office,
1-202-632-7000.

Excerpted from FCC Report No. 16871 re. Docket No.

' Be

News

Continued from page 8

heat. Because of heat reduction, the
size of the cooling device needed for
dissipating on-board heat is smaller

and less complicated.

The device consists of a series of
concave electrodes that recover elec-
trons of varying velocities just before
they have spent their energy. The col-
lector sorts out electrons by velocity
and slows them to prevent them from
streaming back into the tube.

The device can, after some modifi-
cation, be applied to any microwave
power transmitting device to improve
its efficiency. At least five manu-
facturers are now building devices
similar to this for installation in
military equipment. In Japan and
Great Britain, similar devices, based
on US technology, are already widely
used with UHF TV transmitters.

Kosmahl has been associated with
the Lewis Center for approximately 20
years. He holds 10 US patents, six
foreign patents, and has three patents




Crosstown or
Cross country,

call Calvert first.

You’ll get the lowest price in America and overnight delivery.

TRANSMITTING TUBES

i 4CX350F 125.00 . 2850.00
3CW20000A3 . 4CX1000A . ... .370.00 . 3000.00
3CW20000A7 . 4CX1000K . . 3750.00
3CX1000A7 ... .527.00 4CX1500A
3CX1500A7 ... .465.00 4CX1500B
3CX2500A3 . .. .432.00
3CX2500F3 . .. .469.00
3CX3000A1 ... .432.00 4CX10000D . .1175.00
3CX3000A7 ... .601.00 4CX15000A ..1500.00 833A(U.S.A.) ..185.00
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RCA CAMERA TUBES Your spectacular response to
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pending. In 1980, he received NASA’s
highest monetary award, $15,000, for
his work in developing the multistage
depressed collector.

Home video coalition
retains Ferris

Former FCC Chairman Charles D.
Ferris and former Sen. Marlow Cook
(R-KY) have been retained as counsel
for the Home Recording Rights Coali-
tion.

Ferris will act as the coalition’s chief
coordinator and spokesman. The co-
alition is asking Congress for legis-
lation to clarify the current copyright
law in a manner that would clearly ex-
empt consumers from copyright in-
fringement when they record TV pro-
grams for private, non-commercial
use.

A ruling by the Ninth Circuit Court
of Appeals in October 1981 held that

the use of home videocassette record-
ers for taping broadcasts was an in-
fringement of copyright. It also held
that the making, selling or advertising
of home video equipment that could
be used for taping broadcasts con-
tributed to this infringement and
should be subject to damages.

The movie industry, which brought
the suit, is seeking the payment of a
royalty tax on the sale of all home
video recorders and blank videotape.

The Home Recording Rights Coali-
tion opposes the imposition of such a
tax, on the grounds that it would be
unfair to consumers, harmful to small
business, and is not justified by the
law or the economics of the recording
industry, which already rewards
copyright holders through the
mechanisms of a free market.

The coalition is seeking passage of
legislation in the House and the
Senate that would exempt non-

commercial home users from the
copyright laws. House bills intro-
duced by Reps. Stan Parris (R-VA) and
Thomas S. Foley (D-WA} have been
co-sponsored by more than 70 other
members of Congress. A Senate bill
introduced by Sens. Dennis DeCon-
cini (D-WA) and Alfonse D’Amato
(R-NY) has 12 co-sponsors.

The coalition includes distributors,
manufacturers, retailers and users of
home video equipment.

Ferris was chairman of the FCC
from 1977 through 1981. He is now a
senior partner in the Washington of-
fice of the Boston law firm, Mintz,
Levin, Cohn, Ferris, Glovsky and
Popeo.

Cook, a republican senator from
Kentucky from 1968 to 1974, is a part-
ner with the law firm, Cook, Purcell,
Hansen and Henderson.

BE))

business

Broadcast Engineering
makes top 25

Broadcast Engineering has been
rated one of the top 25 trade
magazines for 1981 in terms of adver-
tising volume growth. The survey
results were reported in the March
1982 issue of Indusirial Marketing
magazine. According to their figures,
Broadcast Engineering ranked 16th
in terms of total page growth with an
increase of 154 pages from 1980. BE
also ranked 18th in terms of percent-
age growth with an increase of 17.3%.

Broadcast Engineering was the on-
ly magazine in the radio, TV and tele-
production industry to make the list.
1981 was a record year for BE with
total ad volume reaching 1110 pages.

Elcom/Bauer expands facilities
‘Elcom/Bauer has announced the ad-

dition of office and production space
to the 2-year-old firm’s existing facili-
ty. This move adds approximately
33% more room for increased
business activity. A data processing
system was also added.

Phoenix Computer Systems

enters broadcast market

Phoenix Computer Systems recently
announced its entry into the broad-
cast TV market with the introduction
of the Graphics Broadcasting Ter-
minal.

Combining the company’s suc-
cessful Raster 640, a high resolution,
raster-scan color graphics terminal,
with the Phoenix NTSC encoder, the
Graphics Broadcasting Terminal pro-
vides the broadcaster with pixel-
addressable graphics for a variety of
applications.

MSOs buy ATC antennas
Antenna Technology Corporation
has been awarded contracts from
several MSOs for its multibeam anten-

150SC AUDIO CONSOLE

-STEREO- $1750

(303)221-2918

5 Channels

11 Batanced Inputs

VCA Level Controls

Rack or Table Mount

Portable - Plug In
Inputs & Outputs

5 Remote Starts

Solid Oak End Panels

External Regulated

Power Supply

ARRAKIS SYSTEMS

1713 WILLOX CT-FORT COLLINS-CO-80524
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na, the Simulsat. Installations
scheduled for next month include: Jef-
ferson City, MO (TCI), Corpus Christi,
TX (TCI), Vacaville, CA (GE Cable-
Vision), St. Louis, MO (Sammons
Communications}, and Compton, CA
(CATV-West/Heritage).

Simulsat has been proven to be a
successful solution to cable operators’
need for multisatellite reception. Field
testing on the antenna by cable
operators has established Simulsat as
a viable alternative to the typical
antenna farm.

’

Harris markets
AM stereo system

Harris Corporation has begun sell-
ing its AM stereo broadcasting system
to the nation’s 4650 AM radio stations,
and is licensing manufacturers of
home radios to use its stereo receiving
technology.

The company expects to begin
delivering equipment in July 1982 and
estimates that AM stations will even-
tually invest $100 million in stereo
transmission.

The FCC’s recent vote allows AM
stations to broadcast in stereo for the
first time. However, the FCC declined
to select one of the five incompatible
transmission systems contending for
approval as the industry’s technical
standard. Commissioners left that
decision to the marketplace.

Harris has decided to enter the
market aggressively, despite its belief
that the FCC should have decided the
issue. The company will mount a cam-
paign to convince broadcasters and
the public that its stereo system is the
best.

Be))
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CD-480 Model 10 {2 SFX, 10 buses)

CD-480...the most powerful and modular
production switcher available today.

The 480's proven superior performance,
reliability and flexibility has evolved from
these powerful video production modules.

That's why you can customize a 480 to your specific
production requirements... within your budget.
And because of the 480's modular design we can
deliver the largest model within 90-120 days

Design your own switcher starting with any one of
9 basic models, and selectively equip it with a wide
range of powerful 480 modules and accessories.

No other manufacturer can offer you that flexibility
_..and every 480 is equipped with the unbeatable
video power of the CD-480 SFX Processor System that
includes the SFX Amplifier, Key and Wipe Modules.

The 480 family includes switchers with 4 buses to 10
buses...even a model you can upgrade from 1 SFX
and 5 buses to a Model 8 or 9 with 2 SFX Amplifiers
and 8 or 9 buses. And the 480 continues to evolve
which means you can always add the latest 480
production accessories.

That's why over 300 users call the 480 themost
powerful and flexible new generation switcher
available today.

Start designing your new CD-480 now SO you can
have the competitive advantage. Call or write for
literature or our complete CD-480 Design Kit.

Central Dynamics Corporation, 900 Corporate Drive,

Mahwah, NJ 07430. 201-529-1550.
Central Dynamics Ltd. Montreal, 514-697-0810

CENTRAL DYNAMICS
(i D CORPORATION
The U.S. Broadcast Company for s« CDOL = PHILIPS = AmericanData
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More Tests
More Accuracy
Less Time...

The QEI Model 691
Tuneable Stereo &
SCA Modulation
Monitor *

That's right, QEl's 691 performs
more than 40 proof-of-performance,
sound quality and troubleshooting
tests (up to 4 tests simultaneously)
with greater accuracy and in less
time than possible before.

Most functions and test connections
are on the front panel in easy to
read, easy to use groupings. QEI's
auto-ranging meters guarantee
correct readings every time and
SCA capability is a simple matter of
an optional plug-in module.

* FCC Type Approval No. 3-244

For the full story and complete
specs on the QEI 691, call us or
write to:

QEl Corporation

Rt. 73, Kresson, NJ 08053

609 - 767-8052
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Continued from page 124

used to transmit two chroma signals
on a single carrier.

A closer look
Now that we have organized the
systems by function in a general way,
let’s take a more detailed look at each
one individually, starting with the

—] Phase-shifted L =
80140 ase-stfted L Ay [:
l Phase-shifte¢ R mlmeue

cwcut

IL+B) r =

' {L- A
Audio matrix — x
ERSERENS o B

I_PLL —

AM moduiator

IF input

(L-R)

relative to the 45° degree lead in the
L-R channel, spaces the L.+R and
L - R outputs of the matrix by a total of
90°. After summing and squaring, the
second-order L - R components phase
modulate a local oscillator, which in
turn drives a frequency multiplier
chain and translator. The translator
allows the station’s transmitter
oscillator to maintain carrier frequen-

Crystal
oscHtator

SQuaring

Frequency lransiator

Phase-shitted L + R } Y

(Kahn exclter)

AM mput  Oscillator out RE input

___ AMteansmilter

OIIHFI

Stereo indcator

15tz
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E e T e

(Kahn- recelver)

Figure 3. The Kahn ISB (Independent Sideband) system

Kahn system, which is unique. Figure
3 shows a block diagram of the pro-
posed encode and decode circuitry.
First introduced more than 20 years
ago and extensively air-tested, the
Kahn/Hazeltine ISB (Independent
Sideband system), feeds its L.+ R out-
put from the matrix into the transmit-
ter's audio input to provide the re-
quired mono envelope modulation. A
45° phase lag is introduced, which,

Crystal
(1/300

Audio
matrix

Belar exciter

iF input

Frequency modulated
Frequency synthesizer AF input

cy control as usual. The second-order
phase modulation generated by the
phase-shifted audio feeding the fre-
quency doublers and difference cir-
cuit serves to enhance the separation
performance.

Reception is rather straightforward
and consists of conventional envelope
detection of the L+R, while carrier
recovery and quadrature detection
provides the L-R signal needed to

Transmitter

» Cutput to transmitter AM input

Variable negative
peak limiter

Audio
matrix

100us€c

Stergo

Belar receiver

Figure 4. The Belar system




Take One or Two
® As Needed for Relief

® of Systems Proof Headaches.

BROADCAST

ENGINEERINGS AM& FM
Proof of Performance
Manuals...

...Give fast relief for those minor “aches and pains” that

-

arise as you prepare, perform and log the results of your
annual systems proof. Here’s what you get:

THE AM PROOF

Our AM Proof-of-Performance Manual is a complete guide
to the AM E.P.M. Like the FM Proof-of-Performance, this
manual includes all the required logging forms and every-
thing you need to know to complete your performance
measurements...including a chapter devoted to testing for
transmitter harmonic output suppression.

THE FM PROOF

Broadcast Engineering’s FM Proof-of-Performance Manual
includes: All required logging forms for pulling both
mono and stereo proofs. A complete chapter of FCC
Rules. Dozens of helpful troubleshooting tips and time-
saving measurement and logging techniques. Detailed
procedures on how to pre-test your station before pulling
the Proof. And more.

Both Proof Manuals show you...

 how to prepare the test equipment

¢ how to connect the test equipment

¢ an efficient method of measurement and
a look at the performance requirements

¢ how to use the data summary sheet and

evolve the graphs

¢ how to comply fully with FCC rules and standards
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3 Please send me copies of the FM
Proof-of-Performance Manual @ $7.95 each

[J Please send me copies of the AM
Proof-of-Performance Manual @ $7.95 each

O Please send me sets of the FM and
AM Proof-of-Performance Manuals @ $14 for BOTH.

Volume discounts available on request.

enGINeeRrING

P.O. Box 12901, Overland Park, Ks. 66212
O My check or money order is enclosed

Name

Address

City

State ZiP

NOTE: Broadcast Engineering pays the postage on all orders!
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REMOTE CONTROL
AUDIO SWITCHING
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switching
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loss

e Full off

attenuation

e [ ow distortion

e Balanced or
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MODEL 4088 - 8 CHANNEL MOSFET
SWITCH CIRCUITS

¢ High speed
switching

e Jumper matrix
for preset
switching
arrangments

¢ Dual channel
op-amp for
low -z sources

s TTL/ CMOS
compatibility

e Switch selectable output
resistors for summing applications
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P A UNIT OF MODULAR DEVICES, INC.

50 Orville Drive & Airport International Plaza
Bohemia, N.Y. 11716 ® (516) 567-9620
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DOWNLINKS for CATV,
RADIO & TELEVISION
BROADCASTERS
X COMPONENTS

X SYSTEMS

* ENGINEERING ASSISTANCE FOR
REUTERS, AP, UPI, STEREO MUSIC

DISCoM
SATELLITE SYSTEMS, INC.

Box 8699, Independence, Mo. 64054
(816) 836-2828

complete decoding of the stereo chan-
nels in the matrix. Synchronous detec-
tion is also possible, if desired.
Overall, the system looks rather com-
plex and is one of the more expensive
schemes to implement*, but it really
works. Over the years Leonard Kahn
has been able to successfully defend
his system from aggressive detractors,
and it has been improved along the
way. The present form of the system
features better stereo separation and a
pilot lamp that was not part of the

-original proposal several years ago.

The Belar AM/FM system is one of
the easier ones to understand and is
one of the less expensive ones to im-
plement. It starts with the ubiquitous
audio matrix (see Figure 4), which
produces an L + R to AM the transmit-
ter and an L - R that FMs the transmit-
ter by +1.25kHz. The L-R path is
pre-emphasized by 100usec to im-
prove the L - R channel signal-to-noise
ratio, and a variable delay is incor-
porated to match the L+R delay
through the transmitter’s modulator.
The negative peak limiter is required
to prevent the FM detector in the
receiver from generating a pop when
the instantaneous signal-to-noise ratio
of the carrier approaches unity as the
carrier power approaches zero on the
negative swing. Bear in mind that
even a very high power transmitter
will only be delivering a few dozen
watts to the antenna at - 95% modula-
tion; at that instant the RF carrier that
the receiver has to work with is not
much above the noise. You will see
this same kind of negative limiter in

Pilot FM modulated
ascillator oscillator

Audio matrix

Phase
modulated
synthesizer

some of the other AM stereo exciters
as well, and in the case of Motorola, in
its receivers.

The Belar receiver is almost a state-
ment of the obvious, as you can see
from diagram on page 132. Although
the pilot injection and recovery points
are not shown, a pilot will be included
(as in all five systems), and a 10Hz fre-
quency is contemplated.

Figure 5 illustrates the Magnavox
AM/PM system operation. In this case
the L+R feeds the transmitter audio
input as usual, while the L- R phase
modulates the synthesizer output.
This is mixed with the local oscillator
output, which has been FMed by the
5Hz pilot tone by + 20Hz (at carrier
frequency). Once again we find the
negative modulation limiter, which
serves the same purpose here that it
did in the Belar exciter.

The Magnavox receiver is also sim-
ple and readily understandable from
the block diagram. L + R is recovered
by conventional envelope detection,
delay compensated and sent to the
audio matrix. The PM signal is
detected, leveled and sent along to the
matrix to combine with the L+R to
decode the left and right audio chan-
nels. The 5Hz FM component is
detected and employed to illuminate
the stereo indicator lamp.

It was the Magnavox system that the
FCC selected in its first abortive at-
tempt to seitle on a nationwide stan-
dard from among the five proposed
systems in the spring of 1980.

Harris calls its offering the Variable
Compatible Phase-Multiplex System,

Transmitter

Low pass tilter RF Tapuf

o Transmitter
AM input

Variable negative
peak imiter

Magnavox exciter

Envelope
deteclor

Limiter Loop filter &
amplifier

Level
detecior

Pilot detecior &
control logic

Gain
equalizer

Stereo indicator

Magnavox receiver

Figure 5. The Magnavox linear PM system

“As reported in our April issue, Kahn claims a breakthrough in design that is supposed to make the proposed cir-
cuitry less expensive, maybe the cheapest of the five proponents,
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or V-CPM. Simple in concept, the Har-
ris system amplitude modulates two
RF carriers separated by 30 to 90°
phase difference. The left channel
modulates one of the signals, while
the right channel modulates the other.
Figure 6 shows in simplified form
how the system works. As you can

90°
phase shift

Low
pass
hiter

out of 15kHz, and it is these higher
audio frequencies that are most direc-
tional. The Harris V-CPM system does
not require a negative modulation
limiter in its exciter or receiver to pre-
vent pops. So, like the Kahn system,
there is no modulation distortion com-
promise to deal with.

To transmi:ter

RF input

To transmilter
AM input

Harrs exciter

Altenualor
0.268(L+A)

Ausdio
matrix

Harris receiver

Figure 6. The Harris CPM (Compatible Phase Multiplex) system

see, the two low level carriers are add-
ed to produce the V-CPM signal.
Through envelope detection the
V-CPM sum is reduced to an AM
component, L+R, for application to
the transmitter audio input. A clipper
circuit strips AM information to
recover PM components, which are
applied to the transmitter RF input.
The complete composite signal looks
like a normal mono one with respect
to the L+R components. It is in-
teresting to note that the output of the
adder is the complete V-CPM signal,
which could be fed directly to a high
power linear amplifier if desired. Har-
ris boasts of excellent bandwidth con-
servation with this method.

Although V-CPM is really a
quadrature modulation scheme, vary-
ing the phase difference of the carriers
from 30 to 90° prevents the generation
of distortion in mono reception. The
pilot tone is varied from 55 to 96Hz to
enable the receiver circuitry to track
this varying phase difference and pro-
vide normal stereo decoding. Al-
though this means that the L-R fre-
quency response can only extend
down to about 200Hz, Harris points
out that these long audio wavelengths
make a negligible contribution to
perceived stereo separation. One of
the big advantages of the system is the
ability to maintain stereo separation

The Harris receiver reverses the
transmission encoding by generating
unmodulated [F with the phase-
locked loop to quadrature detecting
the L.-R stereo difference informa-
tion. After attenuating the L+R to
match the L-R, both are fed to an
audio matrix to recover the left and
right audio channels. This is one of
the more costly systems to implement.

The Motorola C-Quam (Compatible
Quadrature Modulation) version of
AM stereo will be recognized as a
rather straightforward quad-mod
scheme, except that a limiter strips off
the AM to remove the incompatible
sidebands that would cause IM distor-
tion in a mono envelope detector. The
L+R output of the malrix amplitude
modulates the transmitter as usual.
but the exciter RF output actually con-
tains both L+R and L.-R compo-
nents. The C-Quam signal is actually
generated by the transmitier itself as it
amplitude modulates the phase
moduated RF carrier with the L+ R in-
put (see Figure 7).

In the receiver, a gated envelope
detector recovers the L+R, while a
quadrature detection arrangement
employing synchronous detectors
yields the L.-R stereo signal. The
system modulates the in-phase and
quadrature components by the cosine
of the modulation angle during

udio Tape
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Figure 7. The Motorola C-Quam (Compatible Quadrature Modulation) system

transmission; thus, distortion in mono
is prevented while the noise advan-
tages of full quadrature operation are
retained.

The Motorola C-Quam system ex-
hibits good modulation noise
characteristics up to the point where
loss of carrier power during peak
negative modulation generates a noise
burst. As mentioned earlier, the
Motorola receivers would probably
employ a negative limiter if the ex-
citers do not. Like some of the other
systems, 95% seems to be the practical
limit for negative peaks, but because
the C-Quam system’s angular phase
modulation increases as instan-
taneous carrier level decreases,
Motorola claims better depth of
modulation than Magnavox and
Belar. In any case, this is an area of
considerable controversy among the
proponents.

The differences

Although there are many
similarities, there are also con-
siderable differences between the five
systems. And, because each propo-
nent has geared his data to highlight
his system’s strengths, it is difficult for
many broadcasters to sort it all out, As
it stands, the best that we can do is to
try to understand how each system
works and consider what the pro-
ponents have said about each other.

Motorola has produced data show-
ing that its system exhibits con-
siderably less modulation noise than
Belar, Harris and Magnavox, under
certain conditions, such as left- or
right-only modulation. It also shows
Motorola and Harris to excel with left
= right inputs, but the data give no
figures for Kahn/Hazeltine. We would
expect these results, considering the
modified quadrature modulation
schemes employed.

Harris has shown that its system has
the smallest occupied bandwidth and
is thus least effected by system aberra-
tions. The FCC's Appendix E to its
Report and Order reads like a glowing
recommendation of the Harris system.
It points out numerous advantages of
the linear system and uses the Harris
approach in comparison with the
other systems to illustrate some of
their weaknesses.

Kahn claims that the Belar,
Magnavox and Motorola systems
must clip negative modulation by 95%
or less to prevent objectional noise
bursts. Whether the clipper is in the
receiver or exciter is irrelevant; 0.5dB
of clipping means either distortion
generation or a reduction in modula-
tion to avoid it.

Although the proponents of the less
costly Belar and Magnavox systems
stress the importance of low cost im-
plementation to encourage receiver
proliferation, Kahn points to the im-
portance of stable stereo imaging and
robust performance under sky-wave
conditions. Kahn/Hazeltine supporis
its claim with more than 20,000 hours
of field testing at broadcast stations.

The charges and counter-charges go
on and on, and one quickly realizes
how nice it would have been to have
had some uniform, independent
testing, even though the marketplace
approach was adopted. Many of the
tests performed by NAMSRC (Na-
tional AM Stereophonic Radio Com-
mittee) and “independent” consultants
had proponent “cbservers” along to
help, and we all know that is not the
way to do things.

In any event, we'll do our best to
keep you informed and hope to ac-
cumulate our own field test data as
things move along.

B

station-
to=-station

RM 529
vertical output
modification

By Edgar Lee Howard
Supervisor

Special Projects
WOSU-TV, Columbus, OH

With reference to the article, “Tran-
sistors Solve Tube Problems for the
529,” on page 74 of the December 1978
issue of BE, I have determined that
changing the value of the newly added
zener base bias diode from 27V to 12V
(IN4742}) allows Qs and Qe to
operate nearer the V., and dissipa-
tion of the original tu%e design. This
prevents thermal runaway and latch-
up conditions from occurring to the
output stages, while preserving the
original dynamic range and linearity
of the display.

Also, with reference to RM 529
scopes from serial number 10670 and
up, the modification in the original ar-
ticle will not work properly without
additional work, because the
operating points of the entire vertical
amplifier have been changed from
those indicated on the schematics.
Symptoms include trace compression
and lack of dynamic range at the top
and bottom of the graticule display.

For those who wish to take a
chance, the original modification can
be made to work by a careful altering
of the value of R,,; to reprogram the
current source Q,,, so that the feed-
back pairs, Qyis~Qyse and Qaeq— Quse
are operating .in the center of their
dynamic range, with the vertical posi-
tion knob in the center of its range and
the dc balance set for equal dc
voltages at Qs and Q,s collectors.
The existing R,,; is usually paralleled
with a selected resistor to do this.

B
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The results are in. And they’re impressive. Im-
pressive because Broadcast Engineering’s
first Chinese Language Edition has been well
received. Hundreds of in- _
quiries are pouring in. :
From key technical
titles. Our liaison
tells us that BE’s
1981 Chinese

Language Edi-

tion has gener-

ated more inquir-
ies than the Chinese

Language Editions
serving nearly a dozen
other industries. Now,
that’s advertising results.

Over 8,500 TV and radio professionals — your
prospects —received it. The timing couldn’t
have been better. BE’s Chinese Language
Edition reached China during a period of
heavy emphasis and increased attention to
the broadcast industry in China.

Broadcast Engineering’s publisher and
editorial director returned recently from
China. Discussions were held with Radio Pek-
ing. The Chinese expressed special interest
in a second Chinese Language Edition. The
result is a greater perspective of the present
state of China’s marketplace.

Sy
T
.....
Ly
Oy

‘‘‘‘‘ M TR A A AN

- CHINESE MAILING LABEL by’

",
5":3':“: BES-of o[ mronie BES: 000118 o v 1]
W o | etereree. ——— TEFANRY .E .
*M | photocopy e \?N \/;‘:)'_:?L\T ale
. ¥xs | e . P Hllod
g P v2A W_};L;L_)\ﬁyjﬂyl‘:ﬁ&& .
L B . : i
r WL =i
< : : : :W":' 0 ,‘hmm..“. :: AWMI-I.{WNW— [¥2234 1210 ] £ :
S ) + zﬁ_ - l = = :

on

(and still the world’s only)

A specially-designed and targeted editorial
package for this year's Chinese Language
Edition will be developed. The editorial will be
prepared by BE’s staff and industry experts.

The 1982 issue, like the first edition, will be
BPA audited. And distributed
to a hand-picked audience of
8,500 broadcast profes-
sionals from throughout
China with pass along
readership to over 40,000.

This special edition will be
translated by experts in
China. That means your ad
will receive the best Chi-
nese translation avail-
able. It will again uti-
lize our innovative
and effective pro-
cessing system.
You'll get translated
inquiry labels in English
AND Chinese. The English
label will get your informa-
tion to China. The Chinese
label will get your informa-
tion through China.

Prdvide your company with this once-a-yedr
opportunity to introduce your products to
China’s broadcast professionals. In a very
cost-effective manner. Don’t miss out on this
investment in your present. And future. Get
outstanding advertising exposure for your
sales message. In China. Reserve your space

today.
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THE BURST PHASE METER

THIS:

® Backlighted meter continuously reads out
color burst phase (and optional H phase).

® Alerts busy control room/ENG personnel to
disastrous color shifts on chroma key and
fade dissolves.

® Also helps on initial system timing setup by
direct measurement of color burst phasc.

® You can get 2 or 3 burst phase meters for
the cost ol an additional vector scope.

® Hundreds in use indroadcast and industry.

BURST PrASE
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e
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Call collect for more intormation and
the number of your local dealer: (303) 443-4950

VIDEO AIDS OF COLORADO
1930 Central Avenue ® Boulder, Colorado 80301
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calendar

May 20-21

A 2-day seminar, Satellite Technology for Managers and
Executives, will provide managers in the telephone, TV,
radio and data communications industries with the
specific technical background necessary for broad
business decisions. It is also relevant for engineers who
are new to communications satellite systems planning.

Subjects of the conference include: satellites and
spacecraft; radio frequency links; and modulation,
multiplexing and multiple access.

For registration and fee information, contact: Phillips
Publishing, 7315 Wisconsin Ave., Suite 1200N, Bethesda,
MD 20814.

June 28-30

Videotex ‘82, a 3-day conference and exhibition to be
held in New York at the Hilton Hotel, promises to provide
the impetus for major US corporations to become actively
involved in the rapidly developing electronic publishing
industry. The conference will be an international
showcase for an industry developed from the con-
vergence of the computer, the telephone line and the
home TV set or home computer.

Exhibitors from around the world include AT&T, IBM,
Nippon Telephone and Telegraph, Britain’s Prestel,
France’s Intelmatique and Canada’s Telidon. They will
display the many new systems and services now coming
into the US marketplace.

More than 100 speakers at the conference will address
the following key questions about the new technology:

* How to make money out of the new technology.

* Who will use videotex and what information will they
want?

* How best to enter the videotex marketplace.

* What are the implications for advertising?

* How will videotex and teletext affect traditional forms
of communication (print and television)?

* What will be the role of cable in the new information
technology?

For more information on registration, contact one of
the following: Julie Wang, Manning, Selvage & Lee,
1-212-599-1000; or Peter Shaw, Online Conferences Ltd.,
UK phone, 011-44-9274-28211.

Aug. 16-20

Short courses titled Microcomputers and Broadcast
Automation and Broadcast Antennas will be held at the
department of electrical engineering and electrical
technology. Bradley University, Peoria, IL.

The microprocessor course will be devoted to micro-
processor fundamentals. Sessions will enable par-
ticipants to understand microcomputer concepts com-
mon to a variety of equipment and instrumentations in
the broadcast field. Part of the course will feature
technical staff from the broadcast industry who will
cover current practice and future trends in broadcast
automalion and computer applications.

The antenna course will cover 1opics in the design, con-
struction, analysis and proof-of-performance of broadcast
anlennas. Basic antenna and transmission line theory
will be covered.

For registration information, contact the College of
Continuing Education, Bradley University, Peoria, IL

61625.
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people

New Media Graphics Corporation of Cambridge, MA,
has announced the appointment of Arthur J. Franke to
the position of vice president, sales. His responsibilities
include all domestic and foreign sales.

Carl Peterson has rejoined IGM Communications and
has been assigned to the sales department’s new audio
products division.

The appointment of Robert T. Krzyzkowski as director,
Alascom services and new business development, has
been announced by RCA American Communications.
Krzyzkowski will continue to work closely with his
counterparts at Alascom in handling business matters
relating to RCA Americom’s satellite services. Added
responsibilities will include the close evaluation of new
business opportunities involving RCA Americom's
satellite communications network, with initial emphasis
on direct broadcast satellite services.

Microdyne Corporation recently announced the promo-
tion of Earl Currier to the position of sales manager. Cur-
rier has been with Microdyne for three years and was
promoted from his position as sales engineer.

Shure Brothers has announced the appointment of M.
Travis Ludwig to the position of iechnical coordinator,
distributor microphone products. His responsibilities in-
clude field research, product development, market plan-
ning and product sales training.

Melvin K. Miller has joined Video West as an account ex-
ecutive for corporate video and pay cable.

Charles Felder has been promoted to vice president,
sales, Sony Broadcast Products Company. Felder has
been the regional manager of Sony Broadcast’s socuthern
region for the past two years. He joined Sony in 1977 as a
sales engineer in the southeast region.

Comark Communications has announced that Nathaniel
Ostroff has joined them as a member of the board of
directors and as an operating vice president. Ostroff will
be responsible for the design and manufacture of prcd-
ucts for Comark’s expanding high power UHF transmit-
ter lines.

Chris Ware has been appointed a sales engineer and
assigned to head the new Dallas office of Studer Revox
America. Ware will assume primary responsibility for
sales and service of Studer professional products in
Texas, New Mexico, Oklahoma, Arkansas and Louisiana.

Owen F. Ulmer recently joined Philadelphia Resins Cor-
poration as manager of broadcast sales for the
Phillystran rope division. In that capacity, he will be
responsible tor worldwide sales of electrically
transparent Phillystran high-performance tower guys and
insulating sections.

Atlantic Research Corporation has announced the ap-

pointment of William F. Pohts as a consulting engineer

with the department. Pohts has an exiensive background

as a consulting engineer specializing in planning, design

and maintenance of industrial and broadcast television,

2-way radio and associated electronic systems. | :r;_)))”
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Perfect Timing-

MASTER
CLOCK SYSTEMS

If seeing the same time on all your clocks
is important, select ES 192 - Line Frequency
timebase, for only $325.

If a guaranteed accuracy of three seconds
per month is what you want, choose ES
160 — $1,050.

How about one second per month? ES
160/1 —$1,225.

Or National Bureau of Standards accuracy!
ES 190 is synchronized to Radio Station
WWV to provide a Master with unquestioned
accuracy. $1,225 with receiver and antenna.

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

ESE Master Clock Systems are simple
to Install. All Masters have a Serial
Time Code output, able to drive twenty
slave displays without buffering. Slaves
range in size from .3” LED to 2” gas
discharge displays, priced from $158 to
$449.

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

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

Write, Wire or Call: (213) 322-2136

642 SIERRA STREET *EL SEGUNDO, CALIFORNIA 90245_/

Circle (117) on Reply Card



new
products

Projection system

The Great American Market Scene
Machine, which incorporates a 2kW
quartz lamp, is a modular projection
system designed for professional use.
Interchangeable parts allow the unit
to project still and moving effects
from one basic unit.

Circle (175) on Reply Card

Digital preview unit
The Sony DDU-1510 digital preview
unit, in combination with the Sony
digital mastering system (PCM-1610,
PCM-1600 or PCM-100 professional
processor and BVU-200B recorder),
provides a precise preview signal and
program signal. These features allow
the cutting lathe to accurately control
pitch and depth during the lacquer-
cutting process.
Circle (176) on Reply Card

Audiotape cartridge
The Fidelipac Master Cart 11 NAB
type AA audiotape cartridge permits
properly adjusted cartridge machines
to precisely control the tape path, pro-
viding repeatable stereo phase and
performance. The upper and lower
tape guide limiting device allows the
cartridge to be used in older
machines.
Circle (177) on Reply Card

Video animation system

The VAS 111 video animation system
from Lyon Lamb incorporates ad-
vances in VHS formats for testing
animation, special effects, puppets
and pixilation. It may also be used as a
production tool for shooting story-
boards and animatics.

Circle (178) on Reply Card

Modular consoles

The Production/On-Air

series
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modular consoles from Quantum
Audio Labs feature input capabilities
from 8, 14, 20 and 28 mainframes. The
consoles feature total modular con-
struction.

Circle (179) on Reply Card

Electronic word processor

National Video’s Data-Prompter
features high contrast, character-
generated output; multiple input
capability; remote variable speed con-
trol; and storage of material on mini-
digital cassettes.

Circle (180) on Reply Card

Audio recorder

The Ampex ATR-800 can be easily
converted from one to two to four
channels. A built-in cue amplifier per-
mits monitoring of a single channel or
multiple channels of tape while it is
being edited or cued.

Circle (181) on Reply Card

Tower trailer
Aluma Tower Company’s steel trailer
transports and erects any Aluma
aluminum or steel tower. It is used for
mobile demonstration work, civil
defense and remote signal testing.
Circle (182) on Reply Card

Broadcast cartridge
3M ScotchCart radio broadcast cart-
ridge permits reel-to-reel quality from
a radio cartridge. The NAB-
compatible cartridge maintains con-
stant tension for head-to-tape contact
without using pressure pads.
Circle (183) on Reply Card

WWV receiver

The TF-3 from True Time In-
struments is furnished with three
manually selectable receiving fre-
quencies of 5, 10 and 15MHz (others
available) for reception of worldwide
time data broadcast by international
authorities.

Circle (184) on Reply Card

Audio test equipment
Three options are available for the
Sound Technology 1500A audio test
system. The model VP-150 video
printer replicates the CRT display in
hard copy form. The Option 007 one-
third octave spectrum analyzer per-

forms spectral noise analysis and flut-
ter measurements. The TR-150 test
record contains high quality tests for
phono cartridge analysis.

Circle (185) on Reply Card

4-system color monitor

The JVC TM-14PSN color TV
monitor functions in the NTSC, PAL,
SECAM and modified NTSC systems.
The monitor automatically selects the
proper system under normal signal
conditions, or the system may be
chosen manually.

Circle (186) on Reply Card

Microwave repeater checker
Anritsu America’s microwave
repeater checker contains a power
meter, frequency counter and signal
generator.
Circle (187) on Reply Card

Microphone
The PZM-6S microphone from
Crown International offers extended
bass response and smooth high end
response.
Circle (188) on Reply Card

Audio program monitors

World Video’s AMP-1 and AMP-2
audio program monitors are designed
to rack-mount in only 3% inches of
rack space. The single input AMP-1
may be ordered with balanced or un-
balanced inputs, and the AMP-2 may
be ordered in the same way with
switchable dual inputs.

Circle (189) on Reply Card

CX encoder/decoder
The UREI 1181, designed for phono-
graph record and videodisc master-
ing, allows real time monitoring for
preview during mixdown, without
waiting for a test lacquer; separate en-
coding of preview and program chan-
nels; and decoded monitoring during
mastering.
Circle (190) on Reply Card

Load terminations
Six new load terminations from
Phelps Dodge Communications Com-
pany offer ratings up to 300W. Each
has a maximum VSWR of 1.1:1,
25-960MHz.
Circle (191) on Reply Card | =T)))]
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REGISTER TODAY FOR THE

SECOND ANNUAL WOSU BROADCAST

ENGINEERING CONFERENCE

Sponsored by Ohio State University and BRO@ADCAST magazine
enGINEeRrING

a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
noon
p.m.

p-m.

a.m.
a.m.
a.m.
a.m.
noon
p.m.
p-m.
p.m.
p.m.
p.-m.

p.m.

a.m.
a.m.
a.m.
a.m.
a.m.
noon

p.m.
p-m.

July 20 through July 22

7/20/’82 Tuesday

Welcome—John H. Battison and Dale K. Ouzts, General Manager, WOSL
“Transmitter Plant Maintenance,” Henry R. Kaiser, P.E.
“What’s My Operating Frequency?”, Royce O. Woodward, Woodvsard M easurements Laboratory
“Inspection Requirements,” James P. Stevens, Enginzer-in-Charge FCC, Cincinnati, Ohio
“FCC Matters,” Irby Tallant, Engineer-in-Charge, FCCZ, Detroit, M!
“The Engineer’s Legal Responsibility,” Daniel Toohey, Dow Lohnes & Albertson
Lunch —Speaker, John A. Cunningham, Cleveland Institute of Electronic=
Audio Symposium, Moderator, Larry Reynolds, Mar.ager of Radio Engimeering, WOSU
“Broadcast Microphones,” Greg Silsby, Electro Voice
“Broadcast Studio Design,” Richard Shumeyer, Capitol City Communications
“Audio Processing,” Dr. Eric Stoll, President, MSI, and Eric Small, Director of Engineering, MSI
“Telephone Interfacing,” Mark Durenberger, Consultant
Joint SBE, Chapter 52/Engineering Conference Meeting
Audio Demonstration, Ed Thompson, WOSU
Audio Panel: Dr. Eric Stoll
Eric Small
Mark Durenberger
Greg Silsbury
Richard Shumeyer

All papers and meetings will be held in the Fawcett Center for Tcmorrow auditorium.
All exhibits will be in the FCFT Exhibic Rooms.

7/21/'82 Wednesday

“Checking FM and TV Antennas,” Don Markley, Consulting Engr.
“The Composite FM Signal,” Jeff Mendenhall, Broadcast Electror.ics
“Fundamentals of Directional Antennas,” Carl E. Smith, President, Sm th Electronics
“Satellite Audio Distribution Problems,” Richard Cassidy, Vice-Presideat of Engineering, NPR
Lunch —Speaker, Bill Rhodes, Editor of Broadcast Engineering
“Rebuilding RF Power Tubes,” ‘ohn Sullivan, Econoco Tubes
“Bandwidth in AM Broadcast Antennas,” John Cunningham, CIE
“Designing and Using Tee Network Filters,” Roy Caristen, CIE
“Continuing FCC Developments,” John Reiser, FCC
FCC and Industry Panel: Mocerator, John Battison
Wally Johnson
John Reiser
Jim Stevens
Irby Tallant
Carl Smith
Dan Toohey
Don Markley
Banquet —Speaker, Dr. John D. Kraus, Professor Emeritus, OSU
“Waves & Antennas—a lecture Demonstration”

7/22/82 Thursday

Television Sympaosium —Moderator, Tom Lahr, Operations Supervisor V/OSU-TV
“Inserting Local Commercials In Satellite Programs,” Paul Breneman, Engineering Supervisor, QUBE
“Correcting, Timing and Phasinz Problems,” Lee Howard, Speciel Projects Supervisor, WOSU-TV
“Uses of Fibre Optics in Television Broadcasting,” Chad Witawicz, Artel Communications Co.
“Digital TV Developments,” Johr. D. Lowry, Chairman, DVS
‘Developments in Digital TVR’s,” Frazer Morrison, Ampex
Lunch—Speaker, Wallace Johnson, Director of ABES

“Problems Facing the Broadcast Engineer in the future”
“Broadbanding Directional Antennas,” Dick Snyder, Harris Broadcast Products
“Networking Local Satellite Stations,” Hugh Paul, Broadcast Consultant
“Circularly Polarized UHF Candalabra Installation,” William Orr, Vice President,
Engineering, WBNS-TV Columbus

For more details and information on room rates, call or write:
John Battison, Director of Engineering
Ohio State University/ WOSU

2400 Olentangy River Road

Seminar Cost: Co.umbus, Ohio 43210
Only $99.00 for three days

Phone: 614-422-967&
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professional
services

VIR JAMES P.C.
CONSULTING RADIO ENGINEERS
Applications and Field Engineering

Computerized Frequency Surveys

4940 E. 39th Ave.

Phone: (Area Code 303) 393-0468

DENVER, COLORADO 80207
Member AFCCE & NAB

STEIGER, HURRAY &
ASSOCIATES INC.

Broadcast Technical Consultants
ANTENNA SYSTEM SPECIALISTS
6816 Westview Drive
Cleveland, OH 44141
(216) 526-7187

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

R. L. HOOVER

Consulting Telecommunications
Engineer
11704 Seven Locks Road
Potomac, Maryland 20854
301.983-0054
Member AFCCE

MIDWEST ENGINEERING ASSOCIATES

Ca:uu[tiuy é'njmzzu
150 wesley Rd.,
Creve Coeur, IL. 61611,

309-698-3160.
Meniber AFCCE

RADIO ENGINEERING CO.

1900 View Drive, Santa Ynez, CA 93460
CONSULTANTS

ALLOCATIONS, INSTALLATIONS, FIELD
ANTENNA & TYPE ACCEPTANCE MEASUREMENTS

NORWOOD J. PATTERSON
President

(805) 688-2333

SMITH and POWSTENKO
Broadcasting and Telecommunications
Consultants
2000 N Street, N.W.
Washington, D. C. 20036
(202) 293-7742

< (702) 384.7811

8 L. E. NELSON CORP.

J LIGHTING FACILITY DESIGN CONSULTANTS

LL] 1209 PARK CIRCLE
2z LAS VEGAS, NEVADA 89102

LARRY E. NELSON
President

D. L. MARKLEY

& Associates, Inc.
CONSULTING ENGINEERS
206 North Bergan
Peoria, Illinois 61604
(309) 673-7511

Member AFCCE

BROADCAST ENGINEERING
SERVICE COMPANY
TV-FM-AM Field Engineering -
Emergency Maintenance ~ Turnkey Instatiation
System Design— Survey and Critique -
Interim Maintenance or Chief Engineer
B E S COMPANY
100 Star Tral New Port Richey. Fla 33553, 813-868-2989

Radiotechnicues

RADIO CONSULTING ENGINEERS

STATIDN DESIGN AND SERVICE !
ELECTRONIC PRODUCT DESIGN

Edward A. Schober, P.E. |
402 Tenth Avenue. Haddon Heights. NJ 08035
(609) 546-1841

BROADCAST

enGIneerING

Advertising Sales Offices
NEW YORK, NEW YORK
Joe Concert,

Phone: (212) 888-1977

Anita K. Gold

Phone: (212) 888-7696

630 Third Ave., Eighth Floor
New York, NY 10017

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., John Ashcraft
12 Bear Street

Leicester Square, London WC2H 7AS
England

Phone: 930-0525 S
Telex: 895-2387

AMSTERDAM, HOLLAND

John Ashcraft & Co., John J. Lucassen
Akerdijk 150A, 1171 PV-Badhoevedorp,
Holland

Phone: 0-2968-6226

Telex: 11640

TOKYO, JAPAN

Sumio Oka

International Media Representatives, Ltd.,
2-29, Toranomon 1-chome, Minato-ku
Tokyo 105, Japan

Phone: 502-0656

TAIWAN, R.O.C.

Antony Liu

Long Life Advertisement Agency Co.
P.O. Box 36-1094

8F-3.50.sec 5

Naking E Road

Taipei, Taiwan

Telephone: (02) 760-2468

Telex: 25923 Fondland

Cable: Longad Taipei

NORWOOD, AUSTRALIA
Wiltiamson & Associates Pty. Ltd.
P.O. Box 419

Norwood 5067, Australia

Phone: 42-7074

E BROMO
COMMUNICATIONS

Broadcast Technical Consultants
P.0. Box M. St. Simons Island. GA 31522
(912) 638-5608

Computer designed applications - Field Engineering
Frequency Measuring Service

C3rswWerldin
AM ¢ FM o TV
Translators/Low-Power TV
Directories
Allocation Studies/Antenna Design
1302 18th St., N.W., Suite 502
Washington, D.C. 20036
(202) 296-4790

CHARLES F. KOCHER, P.E.
Consulting Radio and TV Engineer
Allocation Englneering
Antenna Systems
27235 Berkshire Drive
Southfield, Michigan 48076
(313) 357-2304
Member AFCCE

Why not run
your business card
here?

Only $32.00
per insertion.

Frequency discounts
available.

Call 913/888-4664

Your ‘equipment
for sale’ ad
gets quick

results.
Advertise
in BE’s

classifieds.
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classified

ADM Technology Inc. . ... ......... .. IFC
AmpexCorp. .................. 7,9 27
Andrew Corp. . ..................... 29
AnixterBros. Inc. .. ........... .. ... 120
Arrakis Systems . ......... ... .. ... 130
Asaca/Shibasoku Corp. .............. 56
Audio-Kinetics ............. ... ... 123
Audio-TechnicaUSInc. ............. 111
Audio-Video Engineering ............ 108
Auditronics Inc. ......... ... ... 32
Belar Electronics LabInc............. 116
Beston Electronics .................. 77
Beyer Dynamics Inc. .............. .. 42
Broadcast Video Systems .. ........... 74
Calvert Electronics Inc. ............. 129
Central Dynamics Corp. ............. 131
CetecAntennas .................... 57
Colortraninc. ...................... 99
Comark Communications Inc.......... 117
Comex Systems .................. .. 30
ConracCorp. ...................... 45
Continental Electronics Mfg. Co. ..112, 118
Crosspoint Latch Corp. . .............. 28
dox,Inc. ........ ... ... 46
Peter W. DahlInc. .................. 82
Data Communications Corp. ........ 36-37
Discom Satellite Systems Inc. ........ 134
EECOINC. ... ... ..o 101
EEV,Inc. ... ... .. ... ..... .. 61, 113
EMCEE Broadcast Products Co. ... .... 119
ESE ... 139
Eastern AirlinesInc................... 4
ECHOJab, Inc....................... 44
Edutron, Inc............ ... ... .. 49-50
Elcom/Bauer.................. 106-107
Electro-Voice Inc. .............. ... .. 67
Eventide Clockworks............ 102-103
Excalibur Industries . ................ 82
FarrtronicsLtd. .................... 86
FidelipacCorp. ..................... 62
Garner Industries ................... 92
HF Signalling Inc.................... 86
HarrisCorp. ....................... 53
Hitachi Denshi America Ltd. . ........... 3
Hughes Electronic Devices Corp. ....... 48
ITC/3M 65
Ikegami Electronics Inc............ 43,71
Industrial SciencesInc. .............. 66
Inovonics Inc....................... 72
Integrated Sound Systems .. ....... .. 116
Lang Video Systems .. .. ............. 78
Leader Instruments Corp. ............. 5
LeitchVideoLtd. ................... 63
Lerro Electrical Corp. . .............. 105
LexiconInc. ............. ... ... ... 33
3M Magnetic A/V Div. .40-41
3M Professional A/V Div. ... ...... ... 21

3M Scotchcart. .. .. ........ ... . .. 68-69
MCilnc. .......................... 83
MSI-TexscanCorp. ............... .. 73
McCurdy Radio Industries Ltd. . .. ..., .IBC
Marti Electronics ................... 94
Maxell Corp. of America .. ...... ..... 31
Micro Communications Inc. ........ ... 74
Microphenics ..................... 135
Micro-Trak Corp. ............. .16
Miles Air Products ................. 118
Modular Audio ................. ... 134
Monroe Electronics. . ................ 98
R.K. MorrisonCo. ................. 135
Moseley Associates Inc. . ............ 121
Nady SystemsInc. .................. 98
Opamplabsinc. .................. 135
Orban Associates Inc. ............ 26, 85
OtariCorp. ..................... 24-25
Panasonic Technics ............... ' .35
Philips Test & Measuring

Instruments ..................... 81
Pinzone Communications .............. 1
Polorad Electronics Inc. .............. 97
PolylineCorp. ..................... 135
Potomac InstrumentsInc.............. 46
QELCorp. ...................... 132
Quantum Audio Labs . .............. 125
Ramko Research ................. 58-59
Real World Technologies Group

Inc................ . 122
Rohde-Schwarz Sales Co. ......... 78, 89
RossVideolLtd. ................... 126
Russco Electronics Mfg. inc. ......... 120
SachtlerGmbH . ...... ... ... ... ... 114
SatCom Technologies Inc. ............ 11
Shure BrothersInc. .............. 39,79
Sony Corp. of America. . ... .. 54-55, 90-91
Sound Technology .................. 93
Spectra Computer Systems ........... 75
SpectraSonics . ....... ... ... .. 34
Standard Communications . ........... 95
Standard Tape Laboratory ............ 94
Stanton Magnetics Inc. . ............. 80
StudiomasterInc.................... 72
TASCAM TEAC Products . ............ 47
Tektronix ................... 17, 18-19
Telex Communications Inc. ............ 8
Thermodyne International Ltd. . ... .. .. 109
Topaz,Inc........................ 127
UREL ... 87
Video Aids of Colorado . ............. 138
Video Data Systems ................. 23
Videotape Products. .. .............. 124
Vital Industries. .................. .15
Ward-Beck Systems Ltd. . ......... ... BC
Winsted Eorp.: oovsm svsinmmp sz, | 108
WIS Y e e i e 141

Advertising rates in Classified Section are 60 cents
per word, each insertion, and must be accompanied
by cash to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge, $10.00.

For ads on which feplies are sent to us for forward-
ing (blind ads), there is an additional charge of $5.00
per insertion, to cover department number, processing
of replies, and mailing costs.

Classifred columns are not open to advertising of
any products regularly produced by manufacturers
unless used and no longer owned by the manufacturer
or distributor.

TRAINING

ELECTRONICS DEGREE by correspondence. Earn
A.8.E.T., then B.S.E.T. Free catalog. Grantham College
of Enginesring, 2550 South La Cienega, Los Angeles,
California 90034, 1-82-tfn

FCC GENERAL RADIOTELEPHONE operators license
through cassette recorded lessons at home plus one
week seminar in Boston, Washington, Detroit or
Philadelphia. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Preparation,
1201 Ninth, Manhattan Beach, Caiif. 90266, Telephone
(213) 379-4461. 8-81-tfn

SERVICES

CABLE TV—WE ARE THE CABLE TV specialists in
placing Engineers & Management with complete and
total confidence. Current searches for director level,
project manager, engineer, and staff positions. Call or
write: Davis-Omega, 2 W. 45 St., Suite 1403, New York,
NY 10036. (212) 840-0899. 5-82-1t

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

7-71-tf

HELIAX-STYROFLEX. Large stock —bargain prices—
tested and certified. Write for price and stock lists.
Sierra Western Electric, Box 23872, Oakland, Calif.
94623. Telephone (415) 832-3527. 1-73-tf

VIF INTERNATIONAL will remanufacture your Ampex
or Scully (Ashland/Bodine) direct drive capstan motor
for $200. Average turn around time—2-3 weeks. for
details write P.O. Box 1555, Mtn. View, CA 94042, or
phone (408) 739-9740. 1-82-eom

TRANSMITTER TUBES REPROCESSED —Save 40 to
50%. 3CX2500, 4CX5000, 4CX15000 and many others,
Write for details. FREELAND PRODUCTS CO., 3233
Conti St. N.O., La. 70119. (504) 822.9222, 6-79-tfn

BROADCAST CRYSTALS for AM, FM and TV transmit-
ters, frequency change, repair or replacement of oven
types, alse vacuum types where needed. High quality
products and better delivery. Don't be without a spare
crystal. Over 30 years in this business. Eidson Elec-
tronic Co., Box 3751, Temple, Texas 76501. Phone (817)
773-3901. 4-82-eom

MISCELLANEOUS FOR SALE

VIDEQ T-SHIRTS. TV DESIGNED, preshrunk T-Shirts.
Our four designs are; “ENG” and Reg. Chart,
"GLITCH", “RESOLUTION" and chart, and "“VIDEO
PECPLE DO IT IN SYNC". $8.50 each and $2 handling.
Send check and size to: AaRLO ENTERPRISES, 109
MINNA ST, SUITE 254, SAN FRANCISCO, CA 94105.
8-81-tfn

RAZOR BLADES, Single Edge. RALTEC, 25884B
Highland, Cleveland, OH 44143, 12-81-12t

EQUIPMENT FOR SALE

FOR SALE: AMPEX 1200 B, (2) IVC 870's, IVC 2000
TBC, 8 input CDL Audio Mixer. Call Media Group
Television, (309) 764-6411 or 764-3219, Ask for Curt or
Chuck 5-82-1t
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EQUIPMENT FOR SALE (CONT))

EQUIPMENT FOR SALE (CONT)

HELP WANTED (CONT.)

COMPLETE AUTOGRAM AUTOMATION SYSTEM,
$4000 value, make offer. You must see to appreciate.
Scully 255 automation reproducer, stereo 2-trak 7.5
ips, Automated/Control Design Kartel 2400R random
access with record capability. Best reasonable offer
will be accepted on all three items. David Green
Broadcast Consultants Corp., Box 590, Leesburg, VA
22075, 703-777-8660. 4-82-2t

USED TV TRANSMITTER BARGAINS: GE-transmitter
package on Ch. 8, 35kw excellent condItion, serving as
operating standby now, with TY53B1 antenna and 3"
transmission line; GE-transmitter 30kw (low UHF Ch.
14-34), operating with good useable klystrons; RCA-
1kw Ch. 40, complete & operating; RCA-10kw Ch. 42,
excellent condition; RCA 30kw Ch. 57, fine transmit-
ter; RCA 1kw from Ch. 14 up. What do you need?
Visual 55kw transmitfer on Ch. 47, ready to go! Most
of the above can be retuned! (4) Varian 30k w Klystrons
4KM100LF good life remaining (Ch. 34-52). 6'%" and
31" transmission line with fittings and hangers. Call
Ray LaRue, Quality Media Corp. (800) 241-7878. In GA
(404) 324-1271. 5-82-1t
REMOTE PRODUCTION CRUISER: Beautiful Crown
Chassis, carpeted, full AC, camera platform on roof,
1600 mi. on diesel & drive train, good tires and brakes,
includes (3) GE PE-350 Cameras, working well, 10:1 &
2-18:1 Lenses, motorized reels & TV-81 cables, Grass
Valley Sync & line gear, new color prog. monitors,
12X6 prod sw'r wleffects, 8X2 GE Audio, well designed
& professionally built. Options available if preferred.
$150,000. Call Ray LaRue, Quality Media Corp. (800)
241-7878. In GA (404) 324-1271. 5-82-1t

VTR’s RCA TR-70, Full Cavec, SS REC AMPS, DOC, (3)
RCA TR-60 Record only Units 1000 hrs. total time
each. Ampex 1200B Amtec, Colortec, Auto Chroma,
Vel Comp, RCO, DOC; Ampex VR 3000 with metering
and charger; IVC 870. Call Ray LaRue, Quality Media
Corp. (800) 241-7878. In GA (404) 324-1271. 5-82-1t

COLOR CAMERAS—NEW: SPECIAL PURCHASE!
Brand new Thomson CSF MC-301, 3 Tube Saticon
Cameras with 14:1 Fujinon F1.7 Lens, 1.5” Viewfinder,
AC supply $9,000.00. Studio Accessories Available.
Call Ray LaRue, Quality Media Corp. (800) 241-7878. in
GA call (404) 324-1271. 5-82-1t

COLOR CAMERAS—USED: GE Film Chain with
Eastman 285 Projectors, Multiplexer, RCA TP-7, BEI
Auto Light Controls, Cohu Encoder, CBS Enhancer,
excellent condition; (1) Norelco LDH-1, RCU, 50’ Cable;
(1) GE PE-350; (3) GE TE 201 Good Operating Condi-
tion; lkegami HL-33, HL-35, Hitachi FP1020/JVC 2600
Battery Belts Charger-AC Supply, 100 hrs. total;
Toshiba/GBC CTC-7X, Minicam, plumbs. Call Ray
LaRue, Quality Media Corp. (800) 241-7878. In GA (404)
324-1271. 5-82-11

USED VIDEO EQUIPMENT: ITE studio tripods, 529
Techtronics waveform monitor, Agenieux 15-1 zoom
lens fits IVC 7000, IVC #200 camera with lens. Best of-
fer. (415) 388-0838. 5-82-1t

BNC CONNECTORS, UG-1094/U-79¢, UG-88/U—
$1.35, UG-260/U — $1.35, UG-314/U — $1.40, UG-255/U —
$1.90, UG-273/U—$1.40. Call or write fot our FREE
catalog. CZ Labs, 55 Railroad Ave. Garnerville, NY
10923, (314) 947-1554. 5-82-3t

IVC 7000P CAMERA with tubes, mini-control unit, auto
iris, two 200 foot cables, one 100 foot. Angenieux 15
two 1 zoom lens, body support brace. Never used on
mobile. Call Bob Canady at (515) 255-2122. 5-82-6t

CHYRON iV CHARACTER GENERATOR: Top condi-
tion, complete with colorizer, encoder and sync
generator. Will consider lease with option to buy. (213)
361-4017. 5-82-1t

REMOTE VIDEO VAN: 1977 Ford High Cub Van, low
mileage, very plush, 2 air conditioners, isolated power,
removeable tracks, can be set up in many configura-
tions, can accommodate cameras, Tape, etc. Also
monitors and test equipment available. (213) 361-4017.

5-82-1t

FOR SALE: ONE AUTOMATED BROADCAST 2501G
Tone Generator and three IGM 504-D Sensors, all
$1,575.00 or Sensors only $380.00 each. Electronica
Fernandez, P.O. Box R, Hato Rey, Puerto Rico
0U91Y-3934. 5-82-1t

USED BROADCAST TELEVISION EQUIPMENT. Hun-
dreds of pieces wanted and for sale. Please call
System Associates to receive our free flyer of equip-
ment listings. (213) 641-2042. 1-82-6t

TUBES, HIGH POWER, SPECIAL PURPOSE WANTED:
304TL, 4CX1000A, 4-1000A's, 5CX1500, etc. Also some
receiving types, 53, 7F7, 7N7, 6HUS8, etc. DCO, 10
Schuyler Ave., No. Arlington, N.J. 07032, (201)
998-4246, (800) 526-1270. 3-82-3t

MICROWAVE ASSOC. MA12G system with 4’ dishes.
Some wave guide. $13,000. Call Randy Johnson. (304)
356-6077. 4-82-2t

420 FT. SELF-SUPPORTING GALVANIZED TOWER
still standing in desert climate, excellent condi-
tion—as is, where is (Las Vegas, Nevada). Best Offer.
LISTEC KRESTEL CAMERA CRANE, like new, wifield
tires. 1 year old, used in studio. $17,500 or best offer.
ISI 821 MASTER CONTROL SWITCHER. 20 X 2 (PST,
PGM) w/auto transition, keyer, clock, AFV plus 6 input
breakaway/over/under audio system. Make Offer. Con-
tact: General Manager, KVBC TV, P.O. Box 44169, Las

Vegas, Nevada 89116. (702) 649-0500. 4-82-2t
WANTED TO BUY
WANTED: Pre-1928 radio equipment and tubes.

August J. Link, Surcom Associates, 305 Wisconsin
Ave., Oceanside, CA 92054, (714) 722-6162. 3-76-tf

HIGHEST PRICES PAID for 112 Phase Monitors and
for clean, 12 year old or less, 1 KW and 10 KW AM
Transmitters. All duty and transportation paid.
Surplus Equipment Sales, 2 Thorncliffe Park Dr., Unit
28, Toronto, Canada M4H 1H2, 416-421-5631.  2-79-tfn

INSTANT CASH FOR TV EQUIPMENT: Urgently need
transmitters, antennas, towers, cameras, vtrs, color
studio equipment. Call toll free 800-241-7878. Bill Kit-
chen, Quality Media Corporation (in Georgia call
404-324-1271). 6-79-tfn

WANTED: USED RECORDING EQUIPMENT of all ages
and varieties. Mics, outboard, etc. Dan Alexander,
(415) 441-8936. 1826t

WANTED: SOFTWARE FOR CPM mini computer for
radio sales, logs, & billing. Ron T. Smith, 547 Mission
Vineyard, San Juan, Bautista, CA 95045. 5-82-1t

WANTED: STATION LIBRARIE'S OF MUSIC, 16” ET’s,
12" Transcriptions, 45's, 78's, LP's. Boyd Robeson,
2425 W. Maple, Wichita, KS 67213, (316) 942-3673,
722-7765. 5-824fn

INSTANT CASH FOR BROADCAST EQUIPMENT:
Urgently Need Good Used: Transmitters, AM-FM-TV,
Film Chains, Audio Consoles, Audio-Video Recorders,
Microwave; Towers; WX Radar; Color Studio Equip-
ment. Ray LaRue or Bill Kitchen, Quality Media Corp.
(800) 241-7878. In GA (404) 324-1271. 5-82-1t

$500 REWARD FOR UHF TRANSMITTERS: For infor-
mation which leads to our purchase of any UHF TV
Transmitter. Call Ray LaRue or Bill Kitchen (800}
241-7878. In GA (404) 324-1271. 5-82-1t

HELP WANTED

TV/RADIO MAINTENANCE ENGINEER: Looking for a
relaxed atmosphere? Paid health, dental, life ins. and
retirement plan + 14 paid holidays a year? This might
not sound possible to you, but it ist We can aiso boast
of current up-to-date equipment at our television pro-
duction facility and FM radio station. First phone-min.
3 yrs. current broadcast maintenance experience. Fil-
ing deadline 5/21/82. Contact: Personnel Services,
SAN DIEGO COMMUNITY COLLEGE DISTRICT, 3375
Camino Del Rio South, Rm. 330, San Diego, CA 92108,
(714) 230-2110. Equal Opportunity Employer. 5-82-1t

TO AN ENTERPRISING E. E.

We are audio products producers located in the
Northeast and are looking for an Electronic Engi-
neer with a demonstrable track record in the
design of components for the professional user
and an entrepreneur at heart. Initially, this posi-
tion entails the design of audio products and
systems but will phase into company manage-
ment, leading to control and ownership.

Compensation includes salary, profit sharing, and
stock bonuses. If you are an aggressive, talented
designer, unafraid of work and challenges and are
looking for a future under your own control, you
should answer this ad. Please give sufficient
detail on education, work experience accom-
plishment and objectives to permit us togo to the
next step, a personal interview. Reply 565, Broad-
cast Engineering, P.O. Box 12901, Overland Park,
Kansas 66212.

P e e
ENGINEERING
AND TECHNICAL SALES

POSITIONS
{$15,000.00 - $60,000.00)

We specialize in the placement of
TECHNICAL ENGINEERS with TV
and Radio Stations, Groups,
Networks, Satellite Programmers,
Production Facilities, Corporate and
Industrial TV, Mfrs and CATV. Al
levels and positions: Director, Chief,
Asst. Chief, Studio Supervisor,
Maintenance and Technical. (Our ser-
vice does not include operational or
program personnel). All locations
nationwide. Employers pay all fees -
Confidential, Professional. Over
$4,000,000.00 in Salaried Positions
Placed; we also place Technical Sales
People. Employee and Employer
inquiries Invited.

Phone/Resume - ALAN KORNISH

(717) 287-9635

Key Systems

106 New Bridge Center-Kingston, Pa. 18704

TELEVISION HELP WANTED~- TECHNICAL: $40,000
+ FIRST YEAR GUARANTEED. Our company has
grown so quickly in the past 5 years, we are in
desperate need of a very special person who knows
broadcast equipment intimately and has aggressive
sales ability. We are diversifying into other areas and
need someone to take over the equipment sales divi-
sion. Responsibilities include sales of new and used
broadcast equipment and further development of
equipment sales division as business demands. We
are a first rate company and believe in paying top
dollar for the right person. Call Bill Kitchen, Quality
Media Corp., (800) 241-7878. 9-80-TFN

TV TRANSMITTER ENGINEER —CBS television sta-
tion affiliate seeks a “hands-on” maintenance pro to
take on full supervisory responsibilities. Position
demands an individual with strong background in the
operation and maintenance of high powered UHF
transmitters. 3-5 years experience is minimum, FCC
general class license is essential, digital training
desirable, company offers an excellent salary plus
benefits package. Send resume or call Chief Engineer
KPWR-TV, 2831 Eye Street, Bakersfield, California
93301, (805) 327-7511. 5-82-1t

RADIO — SR, AUDIO TECH: For public radio facility. 2
yrs. tech training incl. digital & microprocessor theory
& 2 yrs. on-air mixing & equipment maintenance.
Familiarity w/all state-of-the-art techniques essential.
FCC 1st class or general license req. Send resume to
P.O. Box 1168, Phila., PA 13105. EEO M/F. 5-82-1t

SONY %” EDITING SYSTEM with Convergence con-
troller, 2850, 2800, $5500; CVS 504 TBC $1995; Sony
VO 1800 %” recorders $495; Two IVC 500A cameras
$4500; Sony SLO 340 Betamax $725; Tandberg 10X
reel-reel $475; Mole-Richardson mike stand and boom
$1500; Gibralta tripod, dolly, head —new $775. Frank
Didik (212) 843-6839. 5-82-2t
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ENGINEERS, TV Systems Engineers, Electronic
Technicians, Technical Supervisors, Maintenance. Im-
mediate openings. Experienced. Full time. Full
benefits, plus Pension. Excellent salary plus commis.
sions. Send resume to Technical Operations, Inc., P.O.
Box 840, New Hyde Park, N.Y. 11040, or call Personnel
Mgr. (516) 352-2238. 9-80-tfn

RANK PRECISION INDUSTRIES, BASED AT WEST
NYACK, N.Y., require experienced customer service
engineers who have experience in some of the follow-
ing areas. 1. T.V. broadcasting equipment; 2. Video
oriented equipment; 3. Precision servo systems; 4.
Microprocessors; 5. Telecine; 6. Film to tape transfer
{high quality); 7. Film analyzer type equipment. A posi-
tion with a future which will attract high caliber
engineers only. Competitive salary, car, medical and
pension benefits plus training in the United Kingdom
are all part of the position offered to the right person.
Contact: By phone—Mona Miles (314) 353-1914. Or
send resume to: Rank Precision Industries, 260 North
Route 303, West Nyack, NY 10994. 5-82-1t



Manager
Technical Support

KNBC News Operation

NBC is currently offering a superior
opportunity for the individual who
wants to blend their strong engineering
capabilities with their ability to manage
people. This position exists at NBC's
Burbank, Californiabroadcasting facility

Your technical expertise will be fully
utilized as you are consulted on all major
engineering projects and lend support
to tape editing, maintenance, and field
operations at both the local & network
level. To meet the demands of this job
you will need a solid background in RF
and microwave communications, FCC
licensing, and purchasing. Previous super
visory or management experience is
highly desirable.

If akey role in a rapidly expanding news
operation is the challenge you seek,
please send your resume or letter of
interest to.

NBC Employment Department (BE)
3000 W. Alameda Avenue
Burbank, CA 91523

NATIONAL
BROADCASTING COMPANY

We are an equal opportunity employer M/F/H

HELP WANTED (CONT.)

RADIO — HELP WANTED TECHNICAL
FM/AM Chief with First or General License and two
years experience in AM directionals, FM Stereo,
automation and proofs. 50 KW state of art equipment
growing FM #1 rated country station. 5 KW AM rock.
Salary $15,000-818,000 starting. Send resume to
Engineering WNWN/WTVB 6123 South ‘Westnedge
Avenue, Kalamazoo (Portage) Michigan 49002. Over 80
lakes in scenic area. EQE. 5-82-1t

CHIEF ENGINEER: PRODUCTION CENTER serving
broadcast and nonbroadcast clients. Responsible for
10w FM transmitter, all engineering design, mainte-
nance and technical personnel. Digital experience re-
quired. Prior experience in production support and
management of technical facility and personnel
deslred. First phone or equivalent. Bill Lewis, Wright
State University, 102 TV Center, Dayton, Ghio 45435,

5-82-1t

CHIEF ENGINEER — MEDIUM MARKET OHIO AM sta-
tion wants individual with technical expertise in RF
and audio. Good ear a must. Current assistant want-
ing to move up would be ideal. EEO employer. Reply
with resume and particulars to Dept. 566, Broadcast
Engineering, P.O. Box 12901, Overland Park, KS 66212.

5-82-1t

TV MAINTENANCE ENGINEER: Major multiple sys-
tem cable TV operator seeks maintenance engineer
for four cable television studios in eastern
Massachusetts. Must maintain and repait television
production equipment, including %" VCR's, ENG
camera equipment, video switchers, audio systems,
etc. Experience a must. Competitive salary and ex-
cellent benefits. Send detailed resume and salary
history in confidence to: Dan Donohue, Colony Com-
munications, P.O. Box 969, Providence, Rl 02901.
401-277-7116. An Equal Opportunity Employer. 5-82-1t

MAJOR MARKET
CHIEF ENGINEER

REQUIREMENTS:

Administrative capability,
especially ability to organize,
plan, control and interface with
other departments.

First Class or General Telephone
License a prerequisite. 10 years
broadcasting, 5 years experience
with FM including high quality
audio, RF and digital preferred.

Responsible for design, installa-
tion and maintenance of studios,
transmitters and microwave.

nnovative individuals meeting
the above requirements and who
are ready for professional growth
with a Bonneville International O
& O in Chicago should contact:

Mr. Chet Redpath
WCLR Radio

8833 Gross Point Road
Skokie, lllinois 60077

AN EQUAL OPPORTUNITY EMPLOYER

SRUADCLE

MCl/Quantel, world’s leading sup-
plier of digital video equipment and
Emmy award winner for technotogy,
has several outstanding career oppor-
tunities for engineers and technicians.

Immediate openings exist for a
technical services engineer to be
based in the New York metropaolitan
area, and test engineers, instaliation
engineers, and technicians to be
based at corporate headquarters in
Palo Alto, California. Some travel
required.

Your background ideally would in-
clude experience with digital video
systems, but a background in com-
puters/peripherals may suffice.

We offer an excellent starting salary,
good benefits package, and plenty
of room for advancement. Plus the
prestige of being associated with the
top company in an exciting industry.

Send your resume now to MCI/
Quantel, Broadcast Group, PO Box
50810, Palo Alto, CA 94303. Or
call Marsha Verse at (415) 856-6226.
An equal opportunity employer.

MCI/QUANTEL

The digital video people

Design Engineering

Service/Test
Engineers

Excellent career opportuities are im-
mediately available with fast growing
Broadcast Electronics. You will find
state of the art design tasks excep-
tionally challenging and the working
environment in a 70,000 square foot
headquarters complex pleasant and
stimulating. Excellent company
benelits, including Profit Sharing Plan.

Section Manager
RF Products

Lead a creative group of RF Design
Enginsers through the development of a
new line of innovative RF broadcast prod-
ucts. Position requires a strong back-
ground in design of RF power amplifiers
or in AM or FM transmitting equipment
along with skills in supervisory and pro-
ject management. BSEE with 3-5 years’
expenence

Section Manager

Audio Products
We need an experienced audio engineer
with some project management ex-
perience to head up development team to
design audio tape cartridge machines and
audio control consoles. Individual should
have BSEE.

Radio Automation

Service Engineer
If you enjoy working with program
automation equipment and have a
technical background with a good com-
mand of digital electronics, you could be
the person for this challenging position.
The overwhelming success of our “Con-
trol 18" Program Control System has
resulted in an opening for a Customer
Service Engineer.

Transmitter
Test Technician
Must possess experience or skill to test,
align and troubleshoot RF amplifiers or
broadcast transmitters up to 30KW
power output.

Also, Challenging
Opportunities
For Design Engineers

We are seeking talented designers for the
RF, audio, microprocessor hardware and
mecheanical engineering sections. Ap-
plicants should have BSEE or BSME
degree with one to three years' ex-
perience.

Candidates are invited to send resume, in
strict confidence, to Personnel Depart-
ment.

An Equal Opportunity Employer

EE BROADCAST

ELECTRONICS INC.
4100 NORTH 24TH STREET, P.O. BOX 3606
QUINCY, IL 62305, PHONE (217) 224-9600
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HELP WANTED (CONT.)

A NEW CAREER

IN FUTURE TECHNOLOGY

GROUP W SATELLITE

COMMUNICATIONS
The technological leader in
satellite communications is
offering excellent career op-
portunities to broadcast
maintenance engineers. As a
diversified satellite com-
munications company, open-
ings are available for
maintenance engineers ex-
perienced in studio installa-
tion, studio maintenance,
ENG/EFP maintenance, and
satellite earth station
maintenance. GWSC offers an
excellent compensation and
benefits program. Begin your
career in the future, now, by
sending your resume including
salary history in confidence to:

Group W. Satellite

Comunications

41 Harbor Plaza Drive

P.O.Box 10210

Stamford, CT 06904

Attn: Bill Johnson
Mngr. Tech. Opns.

M/F —GWSC is an equal
opportunity employer.

NEEDED: QUALIFIED BROADCAST ENGINEER ex-
perienced in installation and maintenance of
sophisticated studio equipment. Please send resume
to: Jim Borgioli, Chief Engineer, Kartes Video Com-
munications, 10 E. 106th, Indianapolis, Indiana 46280.

5822t

TELEVISION ENGINEER: Immediate opening for
qualified engineer. Excellent benefits, good location.
Salary commensurate. Send resume to: Cavid
Wiswell, Chief Engineer, WGVC-TV, c/o Personnel Of-
fice, Grand Valley State Colleges, Allendale, Michigan
49401. GVSC is an EEO/Affirmative Action Employer.

5-32-1t

CHIEF ENGINEER FOR WMOT 50kw public FM sta-
tion: Must maintain high quality NPR Station, STL,
RPU, transmitter, and remote recording equipment.
Cénstruction experience, music recording ability,
computer knowledge helpful. Ability to work with
faculty, staff, and students essential. Applicants must
file: 1. Application for Employment (available by
writing Personnel Office, 216 Cope Building, Middle
Tennessee State University, Murfreesboro, TN 37132,
or by calling (615) 898-2929); 2. A resume including per-
sonal, educational, and professional background.
Submit application materials by May 15, 1982, to Per-
sonnel Office. For more information contact John
High, WMOT station manager, (615) 898-2800. MTSU IS
AN EQUAL OPPORTUNITY EMPLOYER. 5-82-1t

HANDS-ON CHIEF — proficient in areas of: FR, Digital,
Ampex Quad, RCA Telecine, BVU, Vidifont. New facili-
ty in beautiful Salisbury, Maryland. Salary commen-
surate with experience. Send resume to Box 321, in
Salisbury, Maryland 21801. AF, EOE/MF. 5-82-3t

TELEVISION MAINTENANCE ENGINEERS — Repair
and maintenance of various television equipment, in-
cluding RCA and Ikegami chain and Ampex VTR's. Re-
quirements: First Class FCC license, three to five
years applicable experience and an educational
background to assure ability to operate and maintain
television equipment. Apply to: Director of Finance,
WYES-TV/Channel 12, Box 24026. New Orleans, LA
70184. NO CALLS! WYES-TV IS AN EQUAL OPPOR-
TUNITY EMPLOYER. 582-4t

MAINTENANCE ENGINEER — Videotape post produc-
tion company in.beautiful Pacific Northwest has im-
mediate opening. Good pay and benefits. Contact
Mike at (206) 623-5934. 482-2t

CHIEF ENGINEER, LONG ISLAND AM-FM: Excellent
opportunity to grow and learn. Good salary. Resort liv-
ing. Resume to Barry Grant, WRCN, P.O. Box 666,
Riverhead, NY 11901 or call (516) 727-1570. 4-82-2t

CHIEF ENGINEER AND MAINTENANCE ENGINEER.
Major East Coast post production facility. Experience
on SONY 1" and QUANTEL desirable. Send resume
and salary history. Dept. 563, Broadcast Engineering,
P.O. Box 12901, Overland Park, Kansas 66212. 5-82-1t

MAINTENANCE ENGINEERS: For one of L.A.'s largest
and fastest growing post-production companys. We're
now ready to expand with studios, earth station, etc.
and offer excellent salary, benefits, exciting growth
potential and more. If you're interested and qualified
(experience with Rank telecine, CMX, type “C" VTR
and/or DVE) send resume to: Dept. 564, Broadcast
Engineering, P.O. Box 12901, Overland Park, Kansas
66212. 5-82-2t

TELEVISION TRANSMITTER ENGINEERS — Assume
total resonsibility for the transmitter facility during
assigned shift. Closely monitor and maintain quality
control of received and transmitted video and audio
signal to assure compliance with FCC Rules and
Regulations. Requirements: First Class FCC license,
three to five years applicable experience and an
educational background to assure ability to operate
and maintain television transmitter. Apply to: Director
of Finance, WYES-TVI/Channel 12, Box 24026. New
Orleans, LA 70184. NO CALLS! WYES-TV IS AN
EQUAL OPPORTUNITY EMPLOYER. 5-82-4t

SYSTEM DESIGN ENGINEER — CCTV. Must be able to
specify, design, supervise installation and de-bug top
quality industrial CCTV systems. Experience required.
SYSTEM ENGINEER—AUDIO VISUAL and PROFES-
SIONAL AUDIO. Hands on experience with aludio/
visual equipment a must. Digital knowledge helpful
but not required. Responsibilities include complete
job oversee and client interface. Both positions pro-
vide paid health, life insurance, vacation, etc. Please
call collect 201-288-6130, Stylist Systems, Teterboro,
N.J. 981-tfn

POSITION WANTED

BROADCAST ENGINEERING GRADUATE with FCC
license seeks entry level position. Joe Donato, Box
20113, Phila., PA (215) 389-4367. 5-82-2t

Twentieth Century-Fox Video, the leading producer of
home video entertainment products, has challenging
positions for the following Engineering professionals.

ELECTRONICS ENGINEER

You'll be responsible for assisting in the designing,
prototype constructing, testing and measuring of video
and digital circuitry. You must have circuit layout,
breadboard and electronic chassis assembly exper-
ience, and familiarity with common electronic labora-
tory test equipment. Engineering degree preferred.

STUDIO ENGINEER

Working in a production house environment, you'll be
installing and maintaining video and audio equipment,
including 1" and 2" video tape machines, digital video
effects, cameras and computer tape editing equipment.
Should possess good working knowledge of digital
electronics and the ability to troubleshoot to compo-
nents level on state-of-the-art production and post pro-
duction equipment essential. A related degree and 2-3
years' experience preferred

We offer an excellent salary and benefits package, in-
cluding a comprehensive dental program. Both posi-
tions offer a truly unique opportunity to join a dynamic,
fast-growing organization that provides significant
challenges and career growth. For prompt consider-
ation, please submit your resume to:

Glenn P. Middlekauff,

Recruiter, Human Resources
TWENTIETH

CENTURY-FOX VIDEO

23629 Industrial Park Drive
Farmington Hills, Ml 48024

An Equal Opportunity Employer M/F/H/V

INTERNATIONAL OPPORTUNITY
AUDIO VISUAL

The King Faisal Specialist Hospital and Research Centre in Riyadh, Saudi Arabia
has current openings in its Audio Visual Department. The AV Department is
responsible for the educational and television needs of the employees and
dependents of the 250 bed acute care referral facility.

The following positions are available:

e CHIEF TV ENGINEER: BSEE, 8 yrs. related experience (2 as
supervisor] in the design and maintenance of CCTV systems and
other AV equipment.

o TV ENGINEER: BSEE, 5 yrs. experience in maintenance and repair
of TV or Video Systems. Must be familiar with TV cameras, monitor
systems, video tape recorders and cable.

o TV TECHNICIAN: AA Electronics or 2 yrs. trade school or military
equivalent plus 5 yrs relevant experience—TV and video systems.
(Single Stazus)

Benefit pckage includes attractive salary, 30 day annual leave, free transporta-
tion, furnished lodging, free medical care, bonus pay and bonus leave. Two
year contract.

For further information, please send resume to: Kathleen Langan, Personne!

Consultant, Hospital Corporation of America-International Division, P.0. Box
550, Nashville, TH 37202.

HCA
International Division

An Equal Opportunity Employer
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McCURDY RADIO INDUSTRIES
TORONTO (416) 751-6262
CHICAGO (312)640-7077

In Our 4th Decade of Service
to the Broadcast Industry
Circle (1) on Reply Card

s -

ly aqudio

right pieces.

|Let McCurdy put itail together!

You're looking at pictura-pertect audio. ‘All the
fiezesfit’, so the saying goes. And the beauty of it is,
McCurdy can put this complete system to work for you
right from the start.

McCurdy begirns by choosing and supplying the best

componenits for the job. Like our turniazle systems...the
only turntables designed specitically for broadcast.
Plus a virtually unlimited range of conscles, such as the
S58316 shown here, to meet any broadcast application.
- And a wide variety of tape configurations, turrets and/
or .ackfields and auxilliary equipment to meet the
n==ds of each system.

Then McCurdy packages the pcrts in custom
housings complete with woodwork and trim. Each-

i finished product incorporates the best names from

every audio discipline. Ar.d because.M.cCurdy puts it
tocether. they guarantee the resuls.

Let McCurdy give you the complete picture on
quclity audio. There's no secret o puiting it together
when you start with all the right pieces.
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Ward-Beck Systems Ltd.; 841 Progress Avenue, Scarborough, Ontario, Canada M1H 2X4.
Tel:(416)438-6550.

Ward-Beck Systems Inc., 6900 East Camelback Road, Suite 1010, Scottsdale; Arizona 85251




