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A[W takes

AM/FM versatility

to new levels

We are proud to announce a major new
development in our ST Series II AM/FM stereo
consoles. These popular, highly versatile
consoles are now available in four basic main
frame sizes with 10, 16, 20 or 24 inputs. Each
can be initially equipped with your choice of
a variety of input, output and signal
processing modules. Each has built-in
capacity for future expandability.
For superior, unfaltering stereo-tracking,
ADM® has developed a unique stereo VCA. It

is included on all ST Series II input modules.
These new ST II's have the same long list of
"plus value" features, as do all ADM consoles.

And they're backed by our same exclusive
5 -year warranty. There is no better assurance
of performance and reliability in audio

equipment.
Let's talk AM/FM technology soon. Contact
ADM Technology, Inc. -The Audio Company 1626 E. Big Beaver Road, Troy, MI 48084,
Phone (313) 524 -2100. TLX 23 -1114.

The

Audio
Company
WEST CENTRAL SALES
(817) 467 -2990

WEST COAST SALES
(415) 945 -0181

MAIN OFFICE AND
EAST COAST SALES
(313) 524 -2100

"Taft demands the best, and when it
comes to presenting to our viewers a
clear and accurate picture of the world.
we turn to Ikegami cameras. Their
rugged durability. combined with the
"studio" quality. that Ikegami delivers,
brings the news in focus for the millions
of viewers who depend on Taft news
operations to keep them informed.

"When
the news
breaks,
we get it

together
with

Midwest
and
Ikegami.

That's also why Midwest designs and
builds our mobile news gathering units.
Midwest custom designed the right
mobile units to meet our needs -and
our deadlines. They're tough, designed
to take all the punishment that
on- location ENG can dish out. Midwest
delivered our Ikegami- equipped
mobile units on time.

We're covering the news stories and
Midwest covers our needs. Taft
demands the best, and we have it -with
Midwest and Ikegami on our news
team:'
For more information on how Midwest
can help you get it together with quality
equipment and mobile units, call
toll -free today: 1- 800 - 543 -1584
(In Kentucky 606 -331 -8990).
Cinimnau. OH

606331 .8990
Columbus. OH

614-476-2800
Dayton. OH
513 298-0421
Cleveland. OH

216.447-9745
PA

412.7

John Owen. Vice President
of Television Engineering
Taft Broadcasting.

MIDWEST

CORPORATION

I

7707

Detroit. MI

313-689-9730
Indianapolis IN

317251-5750
5750
Louisville. KY

502491 2888
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Irxingon KY
606-277-4994
Nashville. TN

615331 5791
Charksn,n 1W
304722-2921
Virginia Hea.11 WV

804-4tì4-6256
Washw n. DC
301-577-0903
Charkxl.. NC

704-399-6336
'salami. GA

404-457-4300

Mirti. Fl

305-592-5355
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BROADCAST STUDIO DESIGN
16 Case study: WISH -TV 8 update
By John Demshock, chief engineer, WISH -TV 8, Indianapolis, IN
48 Case study: Studio 5 at WDCR/WFRD
By Brad Carpenter, engineering consultant, Cambridge, MA
102

Studio renovation
By Jerry Whitaker, chief engineer, KREDIKPDJ, Eureka, CA

OTHER FEATURES
30 Test equipment: Know your needs
By Gary A. Breed, chief engineer. WCBU -FM /WTVP -TV, Peoria, IL
34 New test equipment at NAB-'83
By Carl Bentz, technical editor; Bill Rhodes, editorial director; and

Rhonda

L.

Wickham, managing editor

56 SMPTE TV Conference replay
By Bill Rhodes, editorial director; and Carl Bentz,
81

THE COVER shows the control automation system at WISH -TV 8, Indianapolis,
IN, with Charlie Clark at the controls. An
article describing the upgrading of the
station including new equipment and
station layout, "Case Study: WISH -TV 8
Update," is presented in this issue (page
16). The author is John Demshock, WISH
chief engineer. Cover photo is provided
courtesy of Jamie McMahan, Data Com-

munications Corporation.
technical editor

Improving tube life in high power transmitters
By David P. Hebert, chief engineer, KONA- AM /FM, Tri-Cities, Washington

90 AM /FM transmitter update
By Donald L. Markley, facilities editor, D. L. Markley & Associates,
Consulting Engineers, Peoria, IL

DEPARTMENTS
6 FCC update
10

Satellite update

12

Editorial
It's getting crowded backstage

14 Spec Book

124

Associations

126 New
128

supplement

products

Business

129 People
130 Calendar
131

Index of advertisers

133 Classified ads
136 Coming events
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NEXT MONTH BE will include the following features:

Studio switcher update
TV captioning
Panel antennas for FM
Timing /phasing in television

"I want a world-class camera

I can take a mile from the van,
and still get 57dB S/Nand

600 -line resolution:

HITACHI HEARD YOU.
Then you're looking for broadcast -quality. Then you're
looking for lightweight equipment you can carry unencumbered by anything but a lightweight triax cable.
Well, Hitachi heard you. Because now our Hitachi
SK -91 and SK -81 can both he connected to our triax DC 91
Digital Command System by up to 6,00(1 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." pounds. including its 1.5-inch viewfinder.
this 533.000 camera has been hailed as a bargain by perfectionists. And it's I.B.A. and C.B.C. accepted.
Its shock -mounted optical system -with Saticons®
Plumicons® or Diode Guns® -gives you up to 5' dB SIN
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 vertical blanking widths adjustable
over a 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 522,000. The Dl' -91 at S18.900 lets you get great
pictures with either the SK -91 or SK -81 whether you'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., -'5 Crossways Park West, Woodbury. NY
11797. (516) 921-'200. Offices also in Chicago. Los
Angeles, Atlanta. Cincinnati, Dallas, Denver, Seattle and
Washington. D.C.
1
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The Classic Look
in Audio Consoles
Audio performance? Exceptional! For both 150 and 250
series: Distortion .05% IM and THD from 30 Hz to 20 kHz
at +18 dBm output with ±0.5 dB frequency response.
Each mixer in every model has a preamp selectable for either
microphone or high level plus a full complement of line,
monitor, cue and headphone amplifiers...all plug -in.
Choose from 10 different models, mono or stereo.

BROaDCaST®
@nGln@eRInG
Editorial and advertising correspondence should
be addressed to: P.O. Box 12901, Overland Park,
KS 66212.9981 (a suburb of Kansas City, MO); (913)

888.4664. Circulation correspondence should be
sent to the above address, under P.O. Box 12937.

EDITORIAL
Bill Rhodes, Editorial Director
Carl Bentz, Technical Editor
Nils Conrad Persson, Electronics Editor
David Hodes, Video Editor

Miguel Chivite, International Editor
Rhonda L. Wickham, Managing Editor
Karen Arnhart Booth, Associate Editor
Mary Thornbrugh, Editorial Assistant
Tina Thorpe, Editorial Assistant
Pat Blanton, Directory Editor
ART
Kevin Callahan, Art Director
Kim Nettie, Graphic Designer

TECHNICAL CONSULTANTS
John H. Battison, Antennas/Radiation
Blair Benson, TV Technology
Dennis Ciapura, Technology
Dane E. Ericksen, Systems Design
Howard T. Head, FCC Rules
Wallace Johnson, FCC/Bdct. Engr.
Donald L. Markley, Facilities
Harry C. Martin, Legal
Hugh R. Paul, International Engr.
Art Schneider, A.C.E., Post-production
Elmer Smalling, Ill, Cable Systems
Vincent Wasilewski, Communications Law

CORRESPONDING ASSOCIATIONS
American Society of TV Cameramen
Assn. for Bdct. Engr. Standards
National Association of Broadcasters
National Radio Broadcasters Assn.
CIRCULATION
John C. Arnst, Director
Evelyn Rogers, Manager
Dee Manies, Reader Correspondent

ADMINISTRATION
R. J. Hancock, President
Cameron Bishop, Publisher
Eric Jacobson, Associate Publisher
ADVERTISING
Mary Birnbaum, Production Manager
Regional advertising sales offices listed near the
Advertisers' Index.
Member,

ABP

American Business Press
Member,

Business Publications
Audit of Circulation
BROADCAST ENGINEERING CUSPS 338.130) is
published monthly by Intertec Publishing Corporation, 9221 Ouivira Road, P.O. Box 12901,
Overland Park, KS 66212.9981. Postmaster,
return form 3579 to P.O. Box 12938 at the above
address.
BROADCAST ENGINEERING is edited for cor.
porate management. engineers/technicians and
other station management personnel at commercial and educational radio and TV stations,
teleproduction studios. recording Studios,
CATV and CCTV facilities and government
agencies. Qualified persons also include consulting engineers and dealer/distributors of
broadcast equipment.

V'BPA

For more information, contact your local Broadcast Electronics distributor,
or write for our
new brochure.
I
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N

24th STREET

BROADCAST
_E ELECTRONICS
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P O BOX
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Circle
4

Broadcast Engineering

(4) on

IL

62305.

121 71

224 9600. TELEX 250142

Reply Card

April 1983
www.americanradiohistory.com

SUBSCRIPTIONS: BROADCAST ENGINEERING
is mailed free to qualified persons in occupations described above. Non -qualified persons
may subscribe at the following rates: United
States, one year, $25: all other countries, one
year. $30. Back issue rates. $5. except for the
September Buyers' Guide issue. which is $15.
Rates include postage. Adjustments necessitated by subscription termination at single copy
rate. Allow 6 -8 weeks for new subscriptions or
for change of address. Controlled circulation
postage paid at Shawnee Mission, KS.

'1983. All rights reserved.
Intertec Publishing Corp.

Video engineers, studio managers and
station managers can now agree. Only
Leader offers outstanding performance
and reliability with more features, plus
immediate delivery, economy and
two -year warranties on all parts and
components, CRT's included! Chances
are the video cameras, recorders and
monitors you are using today were built
by companies using Leader's NTSC,
PAL and SECAM test equipment.

The first half-rack
waveform monitor with
a line selector.
Leader's LBO -5860 has many more
features than higher priced half -rack
waveform monitors.
Front panel line selection for displaying
VITS and VIRS.
Lines 14 through 21 on fields 1 or 2 can
be individually selected.
Output blanks vectorscope to display
selected line vector only.
Compatible with existing racks.

The only vectorscopes

Get the generators wi
every important feature
...immediately!

Only Leader's LVS- 5850/A gives
you a choice of standard graticule, or
electronically generated targets which
are easily read from afar or in the dark.
Compensates for non -linearities
caused by CRT aging.
Compensates for improper horizontal
and vertical set -up.
Compatible with existing racks.

Compare the LCG- 400M /S to any
other sync /test generators. Feature for
feature, dollar for dollar, they can't be
beat!
Seven primary test signals with many
auxiliary outputs.
Genlock with adjustable horizontal
delay and subcarrier phase.
Sync, set -up, burst, luminance, and
chrominance levels, all front panel
adjustable.

with etched or electronic
graticules.

The video engineer's
oscilloscope.

Video engineers will reach for the
100 MHz Leader LBO -518, first. It's the
better way to troubleshoot systems and
equipment.
2 independent active sync separator
trigger inputs.
4- channel, 8 -trace capability.
PDA CRT, with 20 kV potential.

Low cost vector display.
A direct low-cost replacement for the
Tektronix 602A, the Leader LBO -51 M -V
delivers outstanding performance.
Driven by R -Y and B -Y video signals
from a precision chroma decoder or
Tektronix 650HR picture monitor.

1

LEADER VECTORSCOFES.
WAVEFORM MONITORS,
SYNC /TEST GENERATORS
AND OSCILLOSCOPES
PHOTOGRAPHED AT REEVE:
TELETAPE, NEW YORK CITY

www.americanradiohistory.com

Call toll free (800) 645-5104
In Canada call OmnItronix Ltd.
(514) 683-6993

Ask for an evaluation unit, our 1982/83
full line catalog, special video brochure
and the name of your nearest Leader
distributor.
For information Circle (5) on Reply Card
For Demonstration Circle (8) on Raply Card

For video engineers
who

know
the
difference.

380 Oser Avenue
Hauppauge, NY 11788 (516) 231 -6900
Regional Offices:
Los Angeles, (213) 618 -0695,
Chicago, Dallas, Dayton, Boston.

interference -free contours encom-

FCC

update
C.

Martin. partner. Reddy, Begley & Martin. Washington. DC

Reallocation policies dropped
In another deregulatory move, the
commission has eliminated its Berwick Doctrine and Suburban Community Policy, under which the com-

mission attempted to ascertain
whether a broadcast applicant intended to serve its specified suburban
community or a nearby, larger central
city. Also eliminated was the De Facto
Reallocation Policy, which required a
hearing when it appeared that a TV or
FM applicant was attempting to
remove, de facto, a channel assigned
to a particular community to some
other, larger community.
The commission found that these
policies imposed costly and difficult
burdens on applicants and the FCC,
thereby slowing down the establishment of new stations.
These changes are effective immediately. Berwick, Suburban Corn munity and De Facto reallocation
issues will be deleted from all hearings now in progress. However, applicants proposing to serve a suburban
community still will have to prove
that the community is separate and
distinct, and in need of a broadcast
transmission service, in order to win a
Section 307(b) preference in a comparative hearing.
In the same Report and Order, the
commission eliminated its 10- and
15 -mile rules under which Berwick
and De Facto reallocation issues have
arisen. Previously, those rules permitted TV and FM applicants to
specify communities not listed on the
Table of Assignments if such communities were within 10 (Class A FM)
or 15 (Class B/C FM and TV) miles of a
community so listed. This rule
change, like the policy changes
discussed previously, will serve to
eliminate hearing issues dealing with
whether a central city or its suburb
best deserves a new station.
The commission rejected a suggestion by Commissioner Stephen Sharp
that the Section 307(b) term "community" be redefined to encompass an
entire metropolitan area. (This would
be another way to eliminate community comparison issues.) The FCC said
that such a redefinition would be
handled in a further rulemaking to be
6

initiated later this year.

Amendment for AM coverage
requirement proposed
The commission has adopted
another Notice of Proposed Rulemaking in which it is seeking to delete the
requirement in Section 73.24(j) of the
rules that AM broadcast stations place
a 25mV/m signal over a community's
business district.
The 25mV /m business district
coverage standard, and the related requirement that residential areas
receive a 5mV /m signal, are intended
to guarantee that the principal community served by an AM facility
receives premium reception service.
The basis for requiring higher signal
levels over business areas is found in
the propagation characteristics of frequencies used by AM stations.
Because AM signals are susceptible to
"noise" caused by electric equipment
and are absorbed by large steel girdered buildings, a higher signal
level generally is necessary in high
density areas.
In proposing its rule change, the
commission said that the vast majority of AM grants today are for small
communities that have neither large
buildings nor the extent of manmade
noise prevalent in industrial cities.
Another reason given for the proposed change is that business and factory areas are not easily defined and
often are not concentrated in one central area. Growth patterns in many
American cities, the commission said,
have given rise to extensive suburban
retail areas that have replaced declining central business districts. Under
these circumstances, the rule could be
interpreted to require 25mV /m signal

coverage over every business
area -even in cities in which such
areas are widely scattered.
In a related matter, the commission
is proposing to eliminate Section
73.151(a) (3) of the rules. This requires
permittees of directional AM
facilities, in connection with their
covering license applications, to take
field strength measurements to determine that their 25mV /m contours
cover the main business district and
that their 5mV/m and nighttime

Broadcast Engineering April 1983
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pass the city of license. The commission said these requirements are
needlessly burdensome, because Section 73.24(j) presently requires a showing from applicants that their specified contours will cover the community of license. Further, the rule section
in question applies only to directional
AM facilities. The absence of a similar
requirement with respect to non directional AM facilities has resulted
in no significant public interest
problems, the commission said.

Inquiry initiated on
technical regulation
The commission has initiated a
sweeping inquiry on the efficacy of its
existing technical regulations. The inquiry will seek to identify those
technical rules that have outlived their
usefulness. Behind this initiative is the
FCC's belief that technological innovation has reached a level at which
rigid regulatory constraints needlessly
stifle the development of improved
telecommunications services.
In the broadcasting area, the commission said increased competition
and diversity have created an environment in which revision of
technical quality regulations is possible and desirable. Market forces have
created incentives that may be better
than regulation in ensuring high quality technical performance.
One of the major thrusts of the inquiry is in the area of interference
control. Present rules limit transmitter output power and effective
radiated power (ERP). Although
power -related limits appear to be
essential, the commission said it
believes it may be possible to change
or simplify them. For instance,
transmitter output power limits may
not be needed at all. ERP is a more
direct means of controlling interference potential.
Still less constraining, the commission said, would be direct regulation
of coverage areas and field strengths
as opposed to the present system that
regulates power and antenna height.
Under the new concept, any combination of ERP and tower height (or
antenna directivity) might be permitted if calculated field strengths at
established boundaries did not exceed
a specified limit.
In the same proceeding, the commission proposed deletion of its
transmission quality standards for
broadcast equipment. The FCC said
competition among broadcasters
probably is sufficient to ensure high
picture and sound quality. It asked for
comments on the impact that elimination of these and other quality control
regulations would have on
broadcasting.
I: )))J
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Our story;

THEIR
WORDS.
TRUMBULL

CHARLES

STEVENS

SCCILIS

Pictured are tv station personnel in Tucson,
Arizona, and San Francisco and Los
Angeles, California. All were photographed
during location videotaping sessions for a
new Grass Valley Group presentation on
M200 Modular Automation operation.

On the tape Roy Trumbull of KRON -TV in
San Francisco, Marian Stevens at KCOP -TV
in Los Angeles, and Catherine Scolis and
Harry Charles of KGUN -TV in Tucson (and

about their station operations, how M200
Automation has affected them, and their
views on automated tv broadcasting
generally.
See our new tape, 'Au- To- Ma -Tion" in
your facility, at your convenience. Just call
the GVG sales office nearest you.

Ask for users' references, too; there's a tv
station near you using Grass Valley Group
M200 Modular Master Control Automation.

others not pictured) were questioned

THE GRASS VALLEY GROUP, INC..
P.O. BOX 1114

GRASS VALLEY CALIFORNIA 95945 USA
A

T

E

K

T

R O N

I

X

r:

TEL: (916) 2738421

TWX.

9105308780

o tt PAN

Offices: Eastern Regional: 499 Thornall St, Edison, NJ 08817, (201) 549 -9600 Southeastern District: 1644 Tullie Circle N.E., Ste 102, Atlanta, GA 30329
(404) 321 -4318 Midwestern Regional: 810 West Bristol St, Elkhart, IN 46514 (219) 264 -0931 Northwestern District: 3585 North Lexington Ave, Ste 238,
Arden Hills, MN 55112 1612) 483 -2594 Southwestern District: 316 Seminary South Office Bldg, Fort Worth, TX 76115 (817) 921 -9411 Western District:
1032 Elwell Court, Ste 244, Palo Alto, CA 94303 (415) 968-6680
Western Regional: 21243 Ventura Blvd, Ste 206, Woodland Hills, CA 91364 1213) 999 -2303
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RFORMANCE
Why the Ampex VPR-2B is the
world's most popular video tape recorder.
With over 4000 machines in use,

.

AST ^ Automatic Scan Tracking
Delivers disturbance -free

transitions between
play, slow motion and
still frame modes.

the Ampex VPR -2 Series is without
question the most widely
acclaimed line of VTRs in broadcasting history. Outstanding
performance and simple
operating features, backed by a
global network of parts, service
and training, are just a few of the
reasons why.

Frame -Accurate Editing
Results from the VPR-2B's precise
tape timer and search systems,
AST' and simple edit controls.

Operational Convenience
With continuously
variable slow motion
Instantly available.

Ampex leadership began
with technical innovation. You'll
find the highest standards of
design, production and quality
control in everyVPR -2B.
And today, after more
than 25years of dedicated service to the
television industry,
Ampex continues to
lead the way in providing high quality,
reliable tools to the
video marketplace.
As Ampex leadership started with
outstanding products, it continues
with the strongest
worldwide service

support. With Field Engineers on
call and an extensive computerized parts network, you get
immediate answers to all your
video questions. And each year,
more than 2000 students through-

out the world go through comprehensive product training at
Ampex centers. There are more
people skilled on Ampex VTRs
than on any other video recorder
in the world.
But the VPR -2B is more than
just the dominant force in the video
business. It's a part
of the Ampex tradition.
A tradition born of technical innovation, product reliability and
proven product performance. And it's a name
you can count on. Call
your Ampex representative, or write Ampex
Corporation, Audio Video Systems Division,
401 Broadway, Redwood
City, CA 94063 (415)
367 -2011. Sales, spares

and service worldwide.

AM PEX
TOOLS FOR TOMORROW
Ampex Corporation

One of The Signal Companies
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Satellite
update

By John Kinik,

Amplifier

Earth terminal technology
The major trend in C -Band satellite
earth terminal technology today is
toward the use of dual -beam antennas
in order to receive two adjacent
satellites with a single antenna. When
Hughes' Galaxy 1 satellite goes into
operation alongside RCA's Satcom 3R
this June, most existing receive antennas will be retrofitted with dual -beam
kits that will add the second satellite
feed at an additional antenna cost
ranging from $700 to $1500 (depending on the antenna type) and at an
almost insignificant penalty to the
performance of a normal single-beam
antenna. This technique is possible
because the focusing properties of a
parabolic reflector are only slightly
compromised if the antenna is aimed
at the midpoint between the two
satellites and the two feeds are placed
on either side of the physical center
axis of the reflector.
The new requirement to look at
more than one satellite with one
antenna also brings into the picture
the multibeam antenna, which, with a
single reflector and multiple feeds,
can receive signals from all satellites
in the North American orbital arc.
The need for multibeam antennas increases as the number of satellites carrying programming increases, and
cable operators and broadcasters find
it a worthwhile trade -off to install a
single, larger antenna instead of a new
antenna for each new satellite.

Antenna location
Another C -Band technology trend is
the integration of the Low Noise

10
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(LNA) with
the
downconverter into a Low Noise Converter (LNC) mounted at the antenna
feed. The converted output signal may
be transmitted over a much longer
and lower grade coaxial cable between the downconverter and
demodulator, because a much higher
loss is acceptable after conversion. By

comparison, the conventional

receiver design, with only the LNA at
the feed, does not allow a separation
distance greater than 150 feet without
incurring significant cable costs from
the antenna to the downconverter.
More freedom in locating antennas
makes installation easier, particularly
when trying to avoid antenna
blockage by trees and buildings, or
when antenna shielding by buildings
or natural terrain is desirable either
for local microwave interference
reasons or aesthetic considerations.

satellite correspondent

A combination of threshold extension and impulse noise filtering makes
possible an acceptable receive signal
with an antenna as small as 4 feet in
diameter. Although this is an extreme
example, the techniques described are
important for a more typical case in
which a 10-foot diameter antenna
could replace a 15 -foot diameter
antenna. It is important to note that
lowering the C/N threshold does
nothing for the delivered video signal to -noise (S /N) ratio, because S/N is
directly related to C /N. The lower the
C /N, the lower the S /N. However, the
most disturbing degradation to the
viewer, the pulse noise occurring
below threshold, can be more easily
avoided with the new technology.

Better equipment, lower prices

Lowering the threshold

In a typically competitive market,
the products get better and the prices
drop. This is true for computers, and
it is equally true for earth terminal

receiver technology is the use
of threshold extension techniques to
lower the "effective" threshold in
carrier-to -noise (C /N) ratio to 8dB or
less. Until 1980, conventional
receivers exhibited impulse noise
threshold points of approximately
10dB, and threshold extension was an
expensive technique. The low cost
receivers developed by entrepreneurs
in the past few years for the private
earth terminal market use extremely
low cost components to achieve lower
thresholds. The method used reduces
the instantaneous receive bandwidth
by means of a dynamic tracking filter
concept based on phase- locked loop
demodulator techniques. One innovative receiver manufacturer has
developed a method for further reducing threshold by filtering out impulse
noise sparklies with digital processing
circuitry.

equipment. C -Band earth terminals
have dropped in price from the
$10,000 level in 1979 to the $3000 level
today, for equivalent performance.
Low cost terminals (with 8- to 10 -foot
antenna) can be configured for less
than $2000, and this figure could drop
to the $1000 level within the next few
years as offshore suppliers enter the
competition. The new Ku -Band Direct
Broadcast Satellite (DBS) technology
will also tend to force C -Band terminal prices downward as private terminal suppliers try to attract
customers reluctant to buy C -Band
terminals in favor of waiting for DBS.
With the type of intense competition
that will occur in the next few years, it
is not difficult to visualize an earth terminal per channel cost of $500 being
attained by 1987. Not bad when one
considers that the same channel cost
was roughly $50,000 in 1972
= l:))))1
and $5000 in 1979.

A

significant development in

C -Band
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THE ALL-AMERICAN WINNER
FOR QUALITY. INSIDE

'

D OUT.

THE BCC 20/21 CAMERA SYSTEM.
No other camera system matches the BCC -20/21
Digicam for superb pictures and total operational
flexibility. The BCC -21 is a top -quality, fully automatic camera for both studio and mobile operation.
Simply remove the BCC -20 from the
studio frame and you have a compact EFP camera perfect for any
portable situation where size and
weight are critical, and performance
cannot be compromised.
The Digicam cameras come with
impressive features, including:
"computer -in- the -head ", Spatial
Error Correction for outstanding
registration and sharpness, remote
control, and an optional Automatic
Setup Unit for more accurate,

faster and simpler setup.
The Digicam system. It gives you the most flexibility with a single camera inside and out. For
details, call your nearest Ampex sales office.
Atlanta 404/451 -7112 Chicago
312/593 -6000 Dallas 214/960 -1162
Los Angeles 213/240 -5000 New
York /New Jersey 201/825-9600
San Francisco 408/255 -4800
Washington, D.C. 301/530 -8800

-

AMPEX

Ampex Corporator
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SETTING
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editorial

It's getting
crowded
backstage
Guest editorial by Richard A. Rudman,
chairman, SBE National Frequency
Coordinating Committee

If Part 73 governs the on -stage part of our business, Part 74 surely rules
backstage. Just like an elaborate play, broadcasting requires a lot of backstage
help. Part 74 controls the audio and video that makes much of our radio and TV
programming possible.
Unfortunately, the FCC has not allowed for interference -free growth in this
vital area. The type of terrain, existence of new stations and new programming
services mean that in many markets no more aural STLs will fit comfortably.
There may be constant 2 -way interference, and Channel X's ENG van may light
up on top of Channel Y's video STL. Current FCC rules do not allow TV ENG
prime use of any microwave spectrum. Mobile microwave must either share on
a coequal basis to fixed links or use only channels on a secondary relationship

to fixed.
Backstage managing
In 1976, Bob O'Connor of CBS set up meetings in major markets to discuss the
impact of FCC changes to portions of Part 74 affecting dispatch and aural
remote pickup. We believed after the CBS meeting that the FCC's attempts to
deal with the situation needed adjustments to meet the needs of Southern

California broadcasters.
Those of us in large markets live on the twin cutting edges of grief and
technology. With this in mind, it is not hard to see why those of us in Southern
California decided to form an active local coordination group. In the spirit of
enlightened self-interest, the Southern California Frequency Coordinating Committee was formed. After more than six years, we have the following items to
show for our efforts:
a waiver that let us split the Nl and S Channels in our region on a coordinated basis to allow a significant increase in the number of people who can
use 450- 451MHz and 455-456MHz;
a monthly newsletter with a nationwide mailing to more than 450 broadcast engineers, consultants and equipment manufacturers;
operational ground rules for ENG truck crews for day -to -day and special operations;
a comprehensive Part 74 database for a multicounty region covering more
than 200,000 square miles; and
many, many broadcast engineers who now know each other on a first name
basis and know it is possible to talk problems out before they become too serious.

Your opinions on our editorial, on
other critical issues facing broadcasters, or on the views of our
authors is welcome. Address comments to The Editor, Broadcast
Engineering, P.O. Box 12901.
Overland Park, KS 66212.
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What's in it for you?
The Society of Broadcast Engineers has identified local frequency coordination as an ongoing chapter project. Of the 75 SBE chapters, 54 are already involved in coordination or are working with other groups.
With AM stations looking for high quality STLs for stereo or improved mono,
more stations doing live radio and TV news, and more stations conducting field
operations far from home, you might begin to see what is in it for you.
At the recent SBE board of directors meeting, SBE frequency coordinators
said that their biggest Part 74 problem was interference from broadcasters corning in for special programming such as election coverage or sporting events.
Networks were perceived as prime offenders. The SBE National Committee has
representatives from ABC, CBS and NBC. All three network representatives are
sensitive to this problem. In the Southern California region, we have worked on
this problem for several years and have made significant progress. Based on our
experience, we have suggested some ways to change the perception on a national level.
The SBE has compiled an accurate list of frequency coordinators and the
regions they are able to coordinate. Once this list is circulated among operations people throughout the country, we believe interference from our fellow
broadcasters will diminish.
To reduce such problems to an even lower level, a Truck Level Awareness
campaign has to be mounted. There is a need to educate every person on every
field crew that the simple act of keying a hand -held transceiver on an uncoordinated channel can blow a fellow broadcaster off the air.
In March, in Washington, DC, the SBE and FCC conducted the first-ever
"tutorial" meeting for regulatory and non-regulatory personnel on how broadcasters use microwaves in their day -to -day operations and on some of the things
that leaders in our industry are doing to make the most of what we have.
On April 14, in Las Vegas, the day after NAB-'83, the first National Broadcast
Frequency Coordinating Committee meeting will be held. It will bring together

April 1983
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The Ampex ATR -800 is built to last.
Others talk about audio "workhorses ".
But only Ampex has been manufacturing
reliable professional audio recorders since
1947. Recorders that can take everything
you can dish out day after day.
The Ampex ATR -800 continues
our tradition by offering you

unhatched editing
ease, complete

premium price tag, and a full range of
accessories for all kinds of applications. And,
as with all Ampex audio recorders, you get
our worldwide sales and service support to
keep your workhorse racing along.
Try the ATR -800. Another winning audio
workhorse from Ampex.
For details, contact your nearest
Ampex dealer, or write Willie
Scullion, National
Sales Mgr., Ampex
Corporation,
Audio -Video
Systems Division,
401 Broadway, Redwood
City, CA 94063.

HORSES
'T DIE
UNG.

interfacing capabilities with a variety
of peripherals (synchripnizers, editors, etc.),
rugged cast transport
that, maintains tape path
a

alighment, standard built -in
features without an accompanying
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Cetec
CP/TV
PAYS

OFF WITH

HANDSOME
DIVIDENDS!
*
*
*

INCREASE YOUR AUDIENCE
PENETRATION
IMPROVED MARKET SHARE
CETEC ADDS:

TECHNICAL EXCELLENCE
PROVEN PERFORMANCE

QUICK DELIVERY

COMPETITIVE PRICING

many of the 54 local coordinators that SBE has identified to discuss how we can
best meet the needs of our industry.
We must all work to raise broadcast management awareness on Part 74 matters. When a broadcast engineer asks for extra funds to install cavity filters, circulators and reject loads on transmitting equipment; wants to purchase a truck
identifier for TV microwave; or even wants some time to attend a monthly coordination meeting, the requests should be evaluated as investments in an insurance policy.
Based on our experience in South California, the SBE believes coordinating
committee activity also enhances professional development. We have initiated
many engineers into the mysteries of aural and visual STLs, spectrum- efficient
amplitude -compandored sideband dispatch, 800MHz trunked dispatch
systems, high quality narrowband audio remote pickup techniques, interference tracking and spectrum analysis techniques, to name a few general
topics. If any of the preceding items seem unfamiliar to you, and your station is
involved in Part 74, you have gaps in your technical education.
If, like many of us, you learned about Part 74 through trial and error, the level
of current activity has made this learning process as professionally unwise today as setting up a rifle range in a playground.

Are we going to be upstaged?
Other services are hungry for what little Part 74 spectrum we have. In the case
of land mobile interests (the 2 -way radio industry), there is an organized lobbying campaign to denigrate the broadcast service. We are portrayed as wasteful
spectrum users. Although they point most often to Part 74 FM, VHF and UHF
channels when talking about our "wasteful" tendencies, our Part 74 holdings
have not escaped their notice.
The grandfathered aural STL band (942- 947.5MHz) has been in jeopardy for a
decade. We may be forced to relocate aural STL refugees elsewhere on a 5 -year
timetable. Unfortunately the FCC has not come up with a viable "elsewhere."
The FCC has already allowed cable systems to obtain 13GHz channels on a
shared basis with broadcast. The FCC Docket 82 -334 would have us share all
broadcast microwave spectrum from 947MHz-40GHz. If we do not convince
the FCC that such sharing may create chaos in all services involved, things
could become interesting, indeed. We must coordinate at the local level to make
such shared spectrum slices work. This must include bringing cable systems into our regional coordinating committees.
On the theory that we can defend our use of valuable spectrum and adopt
more spectrum -efficient techniques, local coordinators must support a national
broadcast spectrum policy best called, "Use It Or Lose It."
There may still be time to solve our internal and external problems
concerning Part 74. If we don't, some of us may have to exit the
theater.
I :1:W1
Editor's note:
Rudman, who is also engineering manager, KFWB, Los Angeles, CA, wants to clarify this address as being
founded on the position of the National Frequency Coordinating Committee. Thus. it does not necessarily represent the views of KFWB or the Westinghouse Broadcasting Company.

Spec Book supplement
The following information is offered as an update to the 1982 Spec Book issue.
This information includes additions, corrections and deletions to data in Spec
Book.

EDITING CONTROLLERS

YOU SHOULD GET THE CETEC

PICTURE
CETEC ANTENNAS, PIONEERS IN
CP TV

CALL FOR TECHNICAL DETAILS

AND TEST RESULTS
Circle (11) on Reply Card

CCetec Antennas

Datatron
The Vanguard editing equipment is
capable of operation with control
track pulses as the timing reference. When used with SMPTE
equipment and code, the accuracy
is 0 frames. Readers are included;
generators are optional. Editing
decisions may be stored on various
media, including paper tape and
magnetic disc. Three additional
sources beyond VTRs may be interfaced with the editing system. All
1- and 3/4 -inch and most 2- and t/3inch VTRs, as well as a majority of

The Edge In Coverage!

6939 Power Inn Road, Sacramento, California 95828
(916) 383 -1177 Telex: 377321
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production video switchers and
audio mixers, may be interfaced.
TURNTABLES

Broadcast Electronics
The QRK Custom II is not available.
The QRK 16SA is now the 16C. Indication of operating speed is determined by position of the speed
change lever.
The QRK 12C is available as a 3speed (12C3) or 2 -speed (12C2) unit.
Rumble ratings for the QRK Galaxy
model should be - 50dB.
per NAB specs.
I =':-))))I

WAVEFORM ANALYZER

SENCORE MODEL SC61

Double Your Troubleshooting and Testing
Productivity ... Or Your Money Back!
Automatically tracks every
CRT test. We call it
digital autotracking.
It's patent pending.
Six -digit readout:

Autotracking DCV, PPV,
Freq: Measure DCV to
.5 %; PPV to 2%;
MIN Al

VOL ISIDIWISION

PNIU

CHANNEL A
INPUT COUPLING

Bright dual -trace CAT:
60 MHz( -3dB); 100
MHz
12 dB).
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Delta PPV, Time, Freq:

Measure any part of a
waveform for PPV,
time or frequency
using Delta measurements. Just dial in the
waveform section
you want to measure
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Simplify Freq ratio tests:

Automatically
compare input /output
ratio of multiply /divide
stages from 1:1 to
1:999,999 with the
push of a button.

EN.M(
INPUT

t'

freq. to .001%. Just
push a button for
either Channel A or B.

One probe input: One
probe input per
channel for all
measurements digital and scope 'th 5 mV to 2000 V
measuring range. (2
lo-cap probes
provided.)

Super sync: ECL

provides rock -solid
sync trigger circuits
with only 4 controls;
includes TV sync
separators for video
work.

WAVEFORM ANALYZER

U.S. Patent Pending
Financing Available

The first scope with push button
digital readout. If you use general
purpose oscilloscopes for troubleshooting or testing, we can double
your present productivity with the
SC61 Waveform Analyzer, the first
instrument to turn every conventional
scope measurement into an
automatic digital readout.
No more graticule counting.
Connect only one probe to view
any waveform to 100 MHz. Then, just
push a button to read DCV, PPV,
frequency and time
automatically!
There are no graticules to count or
calculations to make, which speeds
every measurement.
The digital readout is from 10 to
10,000 times more accurate as well.
Plus you have everything you want
to know about a test point, at the
push of a button, which speeds
troubleshooting tremendously.

-

A special Delta function even lets
you intensify parts of a waveform and
digitally measure the PPV, time or

frequency for just that waveform
section.
And it's neat. No more tangled
leads, piles of probes or dangling
cords. The SC61 is an entire test
station in one unit.
The one and only. There are other
scopes with digital readout, but none
of them completely automate every
conventional scope measurement so
you can automatically analyze any
waveform without counting one
single graticule. Totally automatic
waveform analyzing at the push of a
button. It will make all the difference
in your productivity.
Double your productivity. When
we say the SC61 will double your
productivity, we're being
conservative. We've seen cases of
Circle (12) for intormation
Circle (131) for demonstration
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three, four, even ten time increases
in productivity with this first- of-itskind, automated oscilloscope. Every
situation is different, however, so try
the SC61 and judge for yourself.
Here's our offer.
Money back guarantee. If the
SC61 does not at least double your
productivity during the first thirty
days, you may return it for a full
refund, including freight both ways.
Call today. Get the entire SC61
Waveform Analyzer story. Call toll free today, and ask for our eight page
color brochure. It could be the most
productive call you make this year!

Phone Toll -Free

1-800 -843 -3338

COR

Alaska, Hawaii. Canada and
South Dakota can correct

'609 339 0100

3200 Sencore Drive, Sioux Falls, SD

bit,.

Case study:

-(118 update

"".

By John Demshock, chief engineer. WISH -TV 8. Indianapolis, IN

PRODUCTION
SWITCHER

TCR CART STORAGE
(SLICING SHELVES)

The WISH -TV 8 facilities.

CNY RON

My role as chief engineer of a station in a highly aggressive market has
changed drastically from one of crisis
management at the start to one of actually controlling the engineering
operation, particularly in view of the
ambitious plans of our station's
management. This was possible
through a lot of hard work and the
progressive attitude of our parent
organization, the Corinthian Broadcasting Corporation. Today, given the
tools we have to work with, comparatively it's like being in a candy
store.
Our position is best illustrated by
the upheaval we experienced during
remodeling, and the opportunities the
company seized during the interim
that enhanced our engineering operation and service to the station. New
equipment was being readied for installation that would help streamline
our operation. The decision to
automate master control was made
during this crucial period. From that
time on, the mood in engineering has
been to carefully heed the latest technological developments in television,
because they might be the solutions
for future demands.
Much of the credit of Corinthian's
future thinking goes to Art Biggs, vice
president of Engineering. His ideas do
not reflect status quo, but match the
pace set by new programming, news
services and broadcast needs that are
constantly being set before us.
16
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1. WISH -TV

engineering facilities floorplan.

Chaos
It was a dubious honor, however,
being brought in as chief in February
1981. When I walked in the door, it
was similar to walking into a
diamond -in- the -rough, and I mean
rough. The control room, tape and
production control areas were torn
apart. The previous chief had left during the first stages of remodeling.
After an initial shock period, I was
able to gain a certain amount of composure by reminding myself of the
equipment already in -house as well as
the equipment to come. Being
associated with Corinthian Broadcasting in different capacities over the
past few years, I was aware of its
philosophy toward engineering, and I
was reasonably confident that it
would carry the philosophy through
here at WISH. Simply put, the plan of

attack is to fully use technology in
order to meet increasing demands
made to engineering for more and better products.
At the time remodeling began,
evidence of this philosophy had begun
to show through several equipment
purchases, including Grass Valley
switching systems for master control,
production and routing: RCA TK-47
cameras with auto setup for studio
use; a new RCA transmitter with TFT
remote control and auto logging; two
new RCA TR -600 tape machines; and
an ADM custom 36 -input production
audio board.
The new equipment having not been
installed turned out to be a blessing in
disguise, because the existing studio
installations had to be undone comContinued on page 20

TASCAM's M -50 is the compact 12x8x8 mixing
console audio production professionals have
been looking for. With its multiple inputs per
channel, plus assignable submixes and monitor
sections, you get the flexibility to get the job done
in all production modes-record, overdub and
remix or assembly.
By including direct boxes to accept instrument
inputs, phono pre -amps for replaying effects
library or reference disks and stereo solo
"in place" permitting monitoring of individual
channels or whole portions of a mix, you get what
you need. High performance functions as
standard equipment.
The M -50 is reliable and fast, with extremely
flexible signal routing. A valuable asset to the ad
agency production room, the small video
production /post -production company, the
multi -media production facility, and in many other
applications.
Because the M -50 includes Solo and PFL,
multiple auxiliary mixes, plus balanced and
unbalanced inputs and outputs, it is also well
suited to final film assembly, small club P.A.,
and broadcast with clean feeds provided.
TASCAM's extensive design and
manufacturing experience in professional
recording equipment made it possible to create
the M -50. Compact and affordable, this modular
8 -track mixer is within the reach of any serious
professional.
For additional information, see yourTASCAM
dealer, orwriteTASCAM Production Products.
7733 Telegraph Road, Montebello, CA 90640,
(213) 726 -0303.

WE JUST MADE
HIGH
PERFORMANCE
STANDARD
EQUIPMENT.

TASCAM
TEAC Production Products

DESIGNED BY POPULAR COMPLAINT

Copyright 1983 -TEAC Corporation of America
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TEKHOSE

SYNCHRgME

RN1zFR

A frame
synchronizer from
Tektronix that sets a
new standard of comparison.
Now. Authentic reproduction from
any signal source. The Tek 110-S is
the frame synchronizer with 10-bit
resolution and accuracy Performance that's every bit Tektronix! You
get highest signal quality with correct
SCH phase from any source. Resulting in the least signal degradation of
any frame synchronizer on the market today.
Ten -bit digital circuitry offers

digital signal processing with
negligible quantizing errors. This
10-bit capability lets you cascade
multiple units and depend on the
110-S for unexcelled performance.
With four passes through the 110-S
your signal is still better than with
one pass through an 8 -bit synchronizer. Including quantizing effects,
the 110-S has the following
specifications:
1% Diff Gain
1° Diff Phase
60dB Signal -to-Noise
1% Freq Response
0.5% 2T K- Factor
Compare these values to other frame

synchronizers which omit quantizing
effects from their specifications.

Noise performance unmatched.
Signals can be tracked to low
signal /noise ratios, such as those
encountered during ENG Microwave
fades. Or the operator can select
field freeze or black. Adaptive
clamping prevents streaking while
quickly responding to hot switches.
Accurate color framing. With the
adaptive decoder or optional fourfield memory, field 1 to field 3 conversions can be accomplished without
introducing 140 nanosecond picture
shifts. With four-field memory (one
complete color frame), accurate color
framing can be obtained without
decoder artifacts.
Accurate RS -170A timing. With
the 110-S's 10-bit digitizer and full
memory, your original sync and burst
can be passed with the signal. Or you
may choose to insert a new digitally
generated sync and burst with
RS-170A timing.

Front loaded interchangeable
boards. Internal diagnostics allow
you to quickly identify any impending
problems. Circuit boards are calibrated individually so you can
change boards quickly, minimizing
downtime.

Tektronix

Copv,Thl

3

198 3

Tov tromx.

Ins All
rights

110 -S

SYNCHRONIZER

AIPAM
reserved

I

TVA.334.11ßoUOCt

available

ar NABI
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All

Processing amplifier with remote control provides adjustments
for signal level, set -up, chroma gain
and hue. Other controls such as
field /frame freeze are also provided
on the remote control.
The 110-S is built in our tradition of
reliability, excellence and long-term
value. And backed by a worldwide
service network and proven technical
support.
Call your nearest Tektronix Field
Office (listed in major-city directories)
for more information. Or call
1- 800 -547-1512 for descriptive literature. (In Oregon, 1-800-452-1877).
Tektronix, Inc., P.O. Box 1700, Beaverton,
OR 97075. In Europe: Tektronix Europe B.V.,
Postbox 827, 1180 AV Amstelveen, The
Netherlands.

www.americanradiohistory.com

Continued from page 16
pletely to accomplish remodeling.
About midway through the cleanup, it
became obvious that short -range production and programming goals
would be impossible to meet, even
with our existing new equipment.
These plans included the production
of an hour -long late news block; extensive use of Live Eye reports from the
field; and rumors of an hour -long local
show, complete with remotes, adjacent to the hour-long early news.
These plans could not have been
timed better for the engineering
department, because the remodeling
project allowed us to tailor the operation to these increased production requirements.

Early steps
The first steps had really already
been taken. The selection of an
automatic logger for the transmitter
remote control, along with cameras
that could be set up automatically,
were definite advantages. We also
realized that master control automation could be implemented faster with
the installation of our new switcher.
We chose Data Communication Corporation's BIAS Master Control
Automation (MCA), a sister product
that interfaced with the BIAS Traffic
System that had already been in place
for several years. The system opened
all kinds of new avenues to us but, at
this point, I was happy to design a
control room that could be efficiently
operated by one person under most

an automation system was made, it
was met with some apprehension, although a lot less than I expected,
and a great deal of curiosity. The fact
that we would have a new Grass
Valley switcher and an automation
system at the same time seemed like
heaven, especially when we looked
around at our existing circumstances.

WISH's

Live

Eye

news, on location.

Advantages in remodeling
Another advantage of the remodeling then came into play. We were able
to practice on the new switcher before
we put it on -line. The operators had a
chance to become familiar with it at
their own pace. This eliminated the
need to learn an automation system
and a switcher at the same time. We

Jack Parker, news photographer, sets up
his truck for a live feed.

conditions. Automated switching,
automated setup of studio cameras,
automatic transmitter logging and
automatic program logging gave us
what we needed to meet our immediate demands without having to
add staff members.
One of the unique features of the
BIAS MCA system was that we had
only one company to deal with for our
traffic and switcher automation. The
same computer for our MCA area
served the sales and traffic department and left us the option of adding
other software packages for other
departments, with the luxury of programming our own ad hoc applications.
The engineering staff at this point
was running flat out just to keep the
station on the air. I still don't know
how they kept us looking as good as
we did while contending with the
obstacle course on the floor, an old
Visual switcher, camera controls
mounted above and behind the master
control operator, no monitoring to
speak of, and, because of the remodeling, no assurance that something that
was in one place yesterday would be
in the same place tomorrow. When
the announcement of the purchase of
20
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The WISH -TV automation system cuts on -air errors and improves billing. Charlie
Clark (at the keyboard) demonstrates the log generating capabilities of the WISH
automation system, while the author looks on.

April 1983

www.americanradiohistory.com

TEK

WORKING HARD FOR
YOUR SIGNAL QUALITY

SIGNDALGGENERATOR INSERT: R

-The new aerator

that

lbets

y

and

access
ertica internal
the
it
1

l

configure
... ou want
any NN

a

means

for

control
tomatic
au the Teldronix

vidtn9
tÉR AUtorntaáded flex)
from sucSdevices
Set,
and
Measurement
unes
1
rrogramming
lines
programming
\JIB for either
1aVITS
on
selecgned signalIse
through Zn' redefining
or rem
sequencing,
he ont panel
offeredt
location
tion
lion
vertical
the
tetes thea
unit-and
to
configuringclosed
contro support comp
offered
com es with
and Teletex
Sod
more.
1g10
and
The
and
of test ning, source
gives you that
package. service network lus
for
support,
worldwide
captioning, generator
of
technical
for plusth
reputation
proven
ix
capability
performance
provenoperdigital
Textron
and long-term value
test
kind of
pence your nearest-Tektronix
.
ne Castor city
Plus,
excellence
Orr
With the
to
the
ratolrs.
Cd Office (listed information litgenerators.
Studio
for more
Field
signal has combined
sationve J
descriptive
t
TC7 and
1512 tor
call
'Tektronix
t with
capable
one highly
Series
Oregon,
erature.11n
erature.
Test
of eat,
signal
full
a
comp The digital
e grope BV
-bi i
You get
Box 1700. Beaverton,
and
acc
accuracy generation.
ewe ration.
to
The
Euope Amtste vee
signal signal is sstored
st9
"Tektronix,
AV
digital
o your
OR g70 827 ,1180
code forable PROW
even
rJethe
Netherlands
replace
port adds
won't
control po t a by pro Its RS232
more versatility

inputs.
VITS
And 39
u test
tern al
emory
one ttest
Non. Four memory.
in
Non-volatile
onefrom
All wrapped a
signasgenerator
new
The most access
signal
the
acces
eves y
family She
nte
interval-tor

1

9

.

.

trprrÍX

1910

GIGITAt.

GENF-NM-0B

.".,

"1117`...

Ll,c

nwO

w.ö °

w.

GpU110N,w

...-

zeI/ -r
w

Copyright c' 1983. Tektronix. Inc. All rights reserved. TVA -334 2
IPI
ICI available al NAB

For Literature Circle (15) on Reply Card

Téktronix

WISH -TV
equipment

list
U-25 FH parallel
transmitters
TFT remote control system with
model 7640 telescan
RCA

M/A-COM microwave equipment
Grass Valley 1600 -7K, 1600-4S and
400 series switching systems
BIAS Master Control Automation
(MCA)
Lenco pulse and video generation
and distribution equipment
RCA TK -47 studio cameras with

auto setup
ADM 36 -input audio console
RCA TCR 100A cart machines
RCA TR 600 quad VTRs
Sony BVH 20001 -inch VTRs
Sony BVW -3 Betacams
Ikegami, Tektronix and Videotek

monitoring

An Apple II computer at home lets the author communicate with the WISH facilities.

had hoped to wait until the automation system arrived before putting the
new MC switcher on -line, but the old
Visual didn't make it. We couldn't
wait. As it turned out, everything
worked out well, because training on
the system was relatively easy and
was done during periods of network
operation. Because we knew it was
coming, installation of the system
proved to be relatively simple.
When terminal equipment was installed, rack space was left to hold the
computer; switcher interface and
machine control junctions were made
on punch block immediately behind

the interface frame area. This design
allowed for easy paralleling of
machine controls to the computer.
The switcher electronics were located
in the rack immediately adjacent. to
provide easy access to it. The
switcher-computer interface was accomplished by a cable that simply
paralleled the switcher push- buttons
with the computer interface frame. No
modifications to the switcher were
necessary. In almost no time, we were
off and running with a control room
that was an example of the use of computers and microprocessors in on -air
operation. It was a thrill the first time
I was in there for a break as we were
going into the evening newscast. The
computer was running and logging
the break, the transmitter log printer
was dutifully spitting out readings,
and the MC operator was recalling
camera setup for studio -A lighting
conditions out of the TK -47's memory.

Maintenance
Because our staff size is

limited,
during the remodeling effort we opted
for some things that might save
maintenance time as well. Simplicity
of system design was the rule for most
applications, resulting in limited
patching and an easy -to -use labeling
system. All cables are labeled with
Thomas and Betts wraparound
stickers that indicate the source and
destination of the wiring. There was
no need for a reference manual, as
numerical coding was not used. All
equipment power was run overhead.
as much as possible, to help prevent
spikes. And, probably most importantly, the master control equipment racks
were sealed with panels and back
Bill Redpath, assistant financial manager, prepares
counting data.
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takes a very tough
tape to withstand edit after
edit through today's VTR
equipment and still deliver a
crisp, clean playback image.
And tough is exactly what
new Scotch' 480 one -inch
video tape is.
It

A special coating
formulation on Scotch 480
"Scotch
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is a

regstered trademark of 3M. © 3M. 1983

.

means you no longer have
to worry about problems
like stiction.
In fact, during computer
editing, 3M lab tests have
shown 480 is capable of
delivering over 1,000 edits
from the same preroll point,
with no significant reduction
in playback quality.

Scotch
a:o

And in today's tough video
production environment,
that kind of durability can
mean a lot.
Scotch 480 is further
proof of why 3M is the leader
in professional use video
tape. And why we sell more
one -inch tape for professional
use than all other

manufacturers put together.
For a free brochure on
new Scotch 480 call 1 -800328 -1684 (1-800-792-1072
in Minnesota). And find out
more about the tape that's
as tough as today's editing
equipment.
Magnetic Audio /Video
Products Division /3M.

NEW
SCOTCH 480
1" VIDEO TAPE.
LASER TESTED FOR
CONSISTENCY.

See us at NAE Booth No. 1002

3M hears you ...

3M
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Continued from page 22
doors, and 55° air, filtered by a moving roll and an electrostatic collector,
was pumped in. In the equipment
area, the backs and tops of the racks
were sealed. and the entire area was
supplied with the same air feed. This
provided for a walk -in access area for
all terminal equipment, as well as
ready access to the audio console. The
entire terminal area can be accessed
without opening individual doors, and
can he neatly isolated by keeping the
entry door closed.
We finished the major part of the
remodeling effort just in time to confront another challenge. We were in
need of a satellite receive system in
order to receive news and programming feeds. Scientific -Atlanta had just
introduced a micro -controlled receive
system that allowed simple and quick
changes of transponder number and
antenna position. That was added to
the complement of computerized
tools already possessed by the MC
operator. Two additional ENG
microwave trucks were also needed,
along with an additional receive
system to meet programming and
news objectives. We opted for M /ACOM MA 2 -MX systems to provide
simple and efficient use in the field.
This selection helped ease the dilemma of manpower for ENG microwave

units.
The plan was to make these units

Continental's
1

easy to set up and functional so that
their operation could be performed by
the news photographer assigned to
the truck. We did not have the manpower necessary to send an engineer
along. This is obviously asking a lot of

our photographers. It's usually hard
enough just to get the story on tape,
and now a live shot was added to the
list of things to do. After some initial
failures, we have worked out a system
that allows us to do an average of 20
news remotes per week during the
summer months when lighting conditions are most advantageous. This includes nightly weather remotes from
Stan's Weather Van.
Adding to the excitement was that
the hour -long local live show leading

into

the early news subsequently
became a reality. Two adjacent 1 -hour
live shows complete with live action
from our remotes and auxiliary feeds
kept us on our toes, but we managed
the transition without expanding our
workforce. We are expecting new
developments that will demand more
from us in the coming months and,
thanks to automation in our master
control, we will be up to the task.

The computer transition
Also, during the course of this year,
the computer that had been installed
to handle traffic and master control
has become more fully used. Presently, BIAS has supplied us with several
additional applications packages, in-

kW AM Power Rock:

a sound winner that's
ready for AM stereo.
Tough market or not, the Power Rock is
designed to give you the best signal
around. Listen to the loud, clear signal,
and you know you have a winner. The
Power Rock is ready for AM Stereo and
accepts sophisticated audio.
Conservatively -rated components give
you an extra margin of safety for steady
and reliable on-air performance.
For infomution. call 214 38671131
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Figure 1. BIAS Master Control Automation.
The staff from Data Communications Corporation was on

hand at the SMPTE- '82/New York
convention to describe the BIAS
Master Control Automation (MCA)
system (Figure 1). This product extends computerization to the TV
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station's engineer for machine
controls and all on -air switcher activity. After receiving the program
log formatted with the events with
machine assignments, the MCA
performs all subsequent controls.

PROGRESS
...the new
High Resolution.

Studio l 2A
Videotek's commitment to progress
has resulted in the most versatile.
RGB /NTSC 12" broadcast color
monitor on the market today. The
Studio 12A employs an advanced
fine -pitch CRT for 43% better resolution; Set -up Controls are now

secured in an easy -access Slide out Drawer; and Switchable Comb
Filter, Notch Filter, and Analog
RGB Inputs have been added to an
already- impressive list of standard
features found on monitors costing
twice as much: High Voltage Regulation, A -B Split Screen, Selective
H -AFC, ACC Defeat, Preset Controls,
Pulse Cross, Underscan, and more.

TSM -5A

Waveform Monitor

VSM -5A

Vec:lorscope available in

PAL

Standard

...the TSM -5A

Waveform Monitor
& VSM -5A Vectorscope
New developments in
the TSM -5A include: 30%
less power consumption
for increased efficiency
and reliability; Dynamic
Focus for critical waveform analysis; and a refined CRT for improved
geometry and sensitivity.
Now that's Progress...

BY1DESIGN
125 N. York Street, Pottstown, PA 19464. (215) 327-2292, TWX: 710 -653 -0125
9625 N. 21st Drive, Phoenix, AZ 85021. (602) 997 -7523, TWX: 910 -951 -0621
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VIDEOTEK

cluding word processing, general
ledger, accounts payable, feature film
inventory and amortization and
supercomp all on one system. By

means of terminals distributed
throughout the building, these additions allowed other departments to
share in the increased productivity

that engineering had already enjoyed.
The programming department uses its
terminal for feature film and as a
means of input to the traffic system
for program- related input. This
eliminates some paperwork and
decreases the workload in traffic.
We were concerned at that time that
if we did not take advantage of the
latest technology it might be difficult
to catch up later because of the rapid
changes taking place in the information age. In order to gain a better
understanding of computers, which
are becoming an integral part of our
business, I purchased an Apple II personal computer. I have taken some
liberties in extending automation on
the computer at WISH to my home or
any other remote location. The
system's dial -up modem allows me to
access its activities through my Apple
II personal computer and a special
communications software package. At
any time, I can monitor on -air status
or use the station's word processing
package for reports or memos.
Because we are on- the -air 24 hours
daily, transmitter maintenance requires switching from one side to the
other of our parallel FH transmitters
while we are on- the -air. Of course the
name of the game is to do this at the
most opportune time. Dial -up access
to the on -air log from the transmitter
site provides the needed information
about when to switch with minimal
disruption.
An example of the benefits of the
marriage of my microcomputer with
the station's host computer is illustrated by what happened recently.
Once, at 5 a.m., the phone rang with
the startling news that "the computer
won't work." Instead of driving to
work, I signed on with my Apple II
and examined the problem. A wrong
log date had been accessed, and this
proved to be the culprit. A quick fix
was all it took to remedy the situation.
Still in my pajamas, I went back to
bed.
When the phone prohibits me from
getting any paperwork done, I can
spend an afternoon at home with the
Apple composing memos, etc., on the
station computer. The secretary then
calls them up on her terminal, corrects them and prints them out on
her letter -quality printer.
Things to come
Past progress has been at a rapid
pace, but, 1983 is off to an exciting
start as well. Our tape room was in
28
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At the S M PTE- '82/New York convention, Art Biggs (right), Corin-

thian

Broadcasting, appeared

before the press with Neil Vander

Dussen

and

Sony's

t/: -inch

Betacam video recorder /camera
system. This system is one of the

need of a means to record the ever increasing production schedule, as
well as satellite -provided syndicated
programming. The replacement of
two old quads with three Sony
BVH -2000s provided the remedy for
the two -few -machine blues. Use of the
auxiliary events system provided in
the MCA allows us to control these
machines for delay and production
purposes automatically and independently from on -air operations.
The command for record, for instance, is entered on the log at the appropriate time, and the computer rolls
the selected machine.
The workload that our news
photographers are under is also being
addressed this year. The purchase of
Sony Betacams dramatically reduces
equipment weight while offering
superb quality. The absence of old
familiar cables to the VTR has not saddened anyone in maintenance or
news. Although a standard has not
been developed in this area, we
believe that it is to our advantage, as
well as the viewers' to use such a

innovations to be incorporated in
the remodeling of WISH, one of
Corinthian's six stations. An interview with Biggs concerning his
selection of the Betacam appeared in the January 1983 issue
of BE, pages 48-50.

dramatic improvement in the area of
ENG.

Additional enhancements for the
future include automatic control of
the studio cameras by the MCA
system to allow unattended setup and
automatic scene recall for each show
we produce. The addition of bar code
readers for our two cart machines, as
well as the possibility of wand readers
for the reel -to -reel machines, have
been discussed. Computer access to
an electronic still -store would
eliminate slide errors, and the
possibility of newsroom automation is
never too far away.
We are certainly not perfect, but the
impact that new technology and
automation have made at WISH has
helped us offer the services necessary
to not only survive, but also to advance in such a competitive environment.
I =.'a)1Ì1
Acknowledgement
The assistance of Jamie McMahan of Data Communications Corporation and Trish O'Leary of the
Strayton Corporation in the preparation of this article
and providing photos is recognized.

MOBILE
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$312,600
Hitachi 3 -FP 22 3 tube cameras with microprocessor for
automatic set -up, 10:1 lens and all equipment for studio or
Tripods. spreaders
ENG use 3 O'Connor Fluid Heads
charger
and dollies
3 Christie Reflex 20 batteries and
16001 -AN Grass Valley Production Switcher
Character Generator System with Chyron VP-1
and Sony SMC 70 Microcomputer Sony 3/4" VTRs
5850/5800 HVS516 /16L TBC Tektronix Test
Equipment Yamaha 12 Input Audio Board Fully
monitcred
&W and color Full audio and video patching
On board power and air conditioning
1

-B

Hitachi 3 -SK91

3 tube color cameras
Plumbicons or Saticons and all equipment for
studio or ENG use 3 O'Connor Fluid Heads Tripods,
spreaders and dollies 3 Christie Reflex 20 batteries with
charger 16001 -AN Grass Valley Production Switcher
Character Generator System with Chyron VP -1 and
Sony SMC 70 Microcomputer Sony 3/4" VTRs 5850/5800
Quantal DFS 1750 B TBC /Synchronizer Tektronix
Test Equipment
Yamaha 16 Input Audio Board Fully
monitored
&W and color Full audio and video patching
On board power and air conditioning
10:1 lens.

1

DESIGNED TO ACCOMMODATE 1" HITACHI VTRs

211

-B

-

TRIAX ADAPTORS ALSO AVAILABLE

LERRO
ELECTRICAL CORPORATION

3125 N. Broad Street. Philadelphia. Pa. 19132

For more information, call Bob McTamney at (215) 223 -8200

MOBILE UNITS ENGINEERED AND BUILT TO YOUR REOUIRMENTS
www.americanradiohistory.com

Although the market for test equipment is rapidly expanding,
not every piece of equipment is practical for every station.
By keeping actual needs and resources in mind,
broadcast engineers can choose the best -suited equipment
for their particular stations.

Tost equipment:

Know you
needs
By Gary A. Breed, chief engineer, WCBU- FMIWTVP -TV, Peoria, IL

Choosing test equipment is getting
to be as tough a job for the broadcast

engineer as choosing studio equipment. With a growing variety of equipment, new models seem to be introduced almost daily, at every level of
complexity as well as the entire range
of the price spectrum. Making a decision on the purchase of test gear for
your AM, FM or TV station can be
made easier if approached from a
systematic evaluation of your station's
needs and resources.
The decision process
In the simplest terms, the process of
decision- making occurs in three

question -and- answer steps:
Do you really need the

equipment?
Do you know how to make
good use of it?
Can you afford it?
These steps are fundamental, but cer-

tainly are not always easy to follow.
Management, Programming, News
and Sales all have their questions for
Engineering when it comes to the
quality of the product, whether it is
30
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the on -air signal, or the ENG or production output. The pressure is on
engineering to have the facts on the
station's technical quality, as well as
the ability to maintain the equipment
in the most reliable condition. It is the
engineer's job to watch over his
department's contribution to the success of the station, which may mean
saving money by doing without a
helpful, but not essential, piece of test
equipment. Alternatively, it also may
mean spending a substantial chunk of
money to purchase a piece of test
equipment that makes it possible to
improve the quality and competitive
position of the station.
Before looking at specific examples
of situations that might arise at AM,
FM or TV stations, we should go over
the three steps of decision -making in
more detail. First, is the equipment
really needed? Does your station require a specific test function to provide maintenance support, quality
evaluation or enhanced reliability? Is
the need a response to a technical
problem or to input from any number of outside influences from within
or outside of the station? Beware of an
argument that begins, "If we had this

new gadget, we could... "; it's a sure
sign that the real need may require
some further examination. Balance
the value of time savings, new
capabilities and the current inventory
of test equipment before deciding if a
piece of new gear is needed.
Second, do you have the expertise
available (talent and time) to make the
equipment worthwhile to have on
hand? I have seen situations in which
the only engineer who knew how to
properly use an advanced piece of
equipment took on a new job, leaving
behind an expensive unit that just
gathered dust because the successor
chose not to learn to use it, being quite
satisfied with the other equipment
available. So, remember that it is not
always the equipment that makes the
repair or evaluation possible, but the
ability of the user to get the most (or
least) out of that piece of equipment.
And third, can your station afford a
new test unit that you want?
Sometimes the answer is that the station cannot afford to be without it!
More often, when the proposed purchase involves something other than
the most basic test gear, there needs to
be an evaluation of the cost factor of

VISIT NEC AT NAB. WHERE A LITTLE SLEIGHT-OF-HAND
MAKES MORE VIDEO MAGIC THAN EVER BEFORE.
Take the controls of the new NEC E -FLEX Perspective Rotational Accessory. You can add it to your E -FLEX
DVE® System to get pictures that compress, enlarge, tumble, spin and split. Images that rotate into perspective. Even
pictures that roll or swirl like a whirlpool. Virtually any
picture manipulation you can imagine, all with absolute
fìdelty...and all for a price that's more than magic-it's

a miracle. Plus something no other system offers at any
price -future add -on flexibility.
See all the new NEC Imagination Machines, including the E -FLEX Perspective Rotational Accessory; portable
7GHz Short Range Microwave Link; and 3 Chip CCD
Camera, at the NEC Imagination Theatre, Booth 1415,
NAB, Las Vegas, April 10 -13.

NEC

IMAGINE WHAT WE'LL DO NEXT
NEC America, Inc, Btoadc iu Equipment I)ividun, 130 Martin lane, Elk Grove Village,

VISIT BOOTH1415
MNC- IOCCDCAMERA

IL 60007

312/640 -3792

FS -16 FRAME SYNCHRONIZER
DV- 10 DIGITAL MULTIPLEX
TVL 807
MNC -I CCD CAMERA
E -FLEX OFFLINE EDITING SYSTEM
FBN 7000 SERIES FM TRANSMITTERS
HPA-4536B FM EXCITER
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test equipment. If equipment is needed for a specific job that is urgently in
need of attention, but that is not particularly common, it may pay to rent
the necessary equipment. On the other
hand, it might be advisable to call in a
factory service technician or a consultant to do a job, rather than to purchase equipment that might not be
used again for a long time.
The hard decisions, though, are for
optional equipment, not absolutely
necessary for the survival of the station, but having significant value to
the quality, reliability or efficiency of
the station. This type of purchase
must eventually be paid back through
better use of available manpower, less
downtime or an improved competitive position. All equipment purchases, whether test equipment or
otherwise, must be treated as investments by a station; as such, it must
provide a payback, whether or not
that payback can really be measured
in terms of dollars. Engineering and
management need to have serious and
honest communications to determine
the affordability of a new piece of test
equipment.

Some examples
Let us apply the principles outlined
previously to the situation of AM, FM
or TV stations that are contemplating
the purchase of some of the in-

teresting new pieces of equipment
available recently on the market.
AM stations. Let's suppose that the
chief engineer at an AM station wants
to get a common point in-line impedance bridge. Is it needed? If he has
a simple 2 -tower array, it is probable
that such a unit is not needed. Only an
array with a history of instability
would need such an impedance
bridge. I would rather see that the instability is remedied; but, in a large array, that may not be possible.
Is the staff capable of using it? In this
case, the unit is pretty easy to use, but
the temptation could be to do more
than adjust the common point tuning!
Would this piece of equipment encourage the person of marginal competence with directional arrays to
tamper with an array that requires no
adjustment?
Finally, is the value worth the price?
Will an FCC citation be avoided? Will it
help track down trends in a
trouilesome array that might allow it
to be fixed once and for all? Does the
profitability of the station allow its purchase?
FM

stations. Another chief

engineer wants to get
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meter to answer questions he has been
plagued with from the sales staff
regarding the signal strength of the
station throughout its coverage area.
Assuming that the problem is judged
to need a solution, the equipment is
needed. But, does the engineer have
time to go out and do numerous field
measurements? Can the person sent
out to do the measurements be trusted
to use the meter correctly?
What about cost? Maybe renting the
meter would be a better choice. If the
station is part of a group, purchase
and subsequent sharing of a unit
might be wise. In the case outlined
here, a serious consideration is calling
in an outside resource to run the
measurements. The price could be
quite a bit less than a new meter, and
the need for the measurements could
be better met by the credibility of
an outside expert.
TV stations. Two pieces of equipment that might be considered by
engineering managers today are a
sophisticated, microprocessor-based
remote control and monitoring system
and automatic video test equipment.
What are the needs? Perhaps the
engineering staff has been trimmed or
the facility expanded, and more work
needs to be done by fewer engineers.
Maybe an older transmitter needs
closer watching than can be done by
someone with other duties besides
manning the remote control point.
Has there been trouble with production
material that has been shipped out -ofhouse that would have been caught by
that test set? In the effort to increase
the profits of the production facility, is
the enhanced technical capability a
good sales tool?

Making good use of sophisticated
equipment often takes more time than
anticipated. Is your station ready to
send someone to school, if necessary, to
properly operate and maintain that

automatic video test package?
Remember, these new gadgets also
become equipment added to your
maintenance and repair responsibility! Can that aspect be handled? Is the
initial reason for getting the equipment
circumvented by the attention that the
equipment requires once it is placed in
operation?
Costs have to be evaluated in terms
of eventual payback. Lost business or
transmitter downtime is pretty good
justification, if they are improved by
the new gear. It is also quite common
for stations with excellent profitability
to have the policy that they will stay
one step ahead of the competition by
providing the best facilities to all

departments, including engineering.
The engineer who gets most of the
things he wants needs to be especially
careful not to abuse the trust he has
been given to select equipment wisely.
Your "wish list"
The following are some of the more
important pieces of equipment that
might require careful consideration
before they are purchased for use at
your station.
AM stations:
common point in -line bridge
impedance bridge and oscillator/
receiver
FM stations:
field intensity meter
wattmeter and dummy load
VHF impedance measuring

equipment
TV stations:

microprocessor-based remote
control and status monitoring
.

system
video noise meter
automatic video test system
VHF or UHF impedance
measuring equipment
field intensity meter
logic analyzer
digital storage oscilloscope
All stations:
spectrum analyzer -RF or audio
multifunction audio analyzer
microwave power meter
time-domain reflectometer
small computer or large
programmable calculator
portable equipment to replace or
complement existing bench
equipment
precision sound level meter
calibration standards

These are not complete lists, just
some of the test equipment that may
not be essential to a particular station,
but certainly could be considered by
many stations as additions to their
tools of the trade.
Many of the items on the previous
list would make life a lot easier on the
engineering staff, if they had them
available when they needed them.
It is the job of the chief engineer to
carefully decide on the needs, the
usage and the financial impact that
the purchase of one of these pieces of
equipment would have at his station.
Making the decision is only partly
technical. It is mainly a decision made
by the chief engineer as part of the
management team that has the overall
goal of making his station
:1:4)))1
as successful as possible.

ly 011e reason
t0 cali Calvert first.

There's

i

You'll get exactly what you want at
the lowest price in America.
TRANSMITTING TUBES
3CX1000A7
3CX1500A7

...500.00
....460.00

3CX2500A3....426.00
3C>:2500F3 ....415.00
3C):3000A1

....420.00

3C):3000A7....540.00
3C >3000F1

....495.00

3C)3000F7 ....638.00
3C)10000A3 ..1180.00
30110000A7 ..1420.00
3CX10000U7 ..2175.00
3CX15C00A3 ..1350.00
3CX15C00A7 ..1470.00
3CX20000A7 ..1855.00
3 -400Z
82.00
3 -500Z
88.00
3 -1000Z
367.00
4CX25CB
60.00
4CX25CBC
68.00
110.00
115.00
175.00
214.00
105.00
110.00

4CX25CK
4CX250R

4CX300A
4CX300Y
4CX350A
4CX350F

4CX'000A
40X' 000K

395.00

..480.00

4CX1500A

....630.00

5.50
68.00

807

4CX1500B
460.00
4CX3000A
862.00
4CX5000A ....1018.00
4CX5000J ....1550.00
4CX10000D ...1050.00
4CX15000A ...1480.00
4CX20000A ...1455.00
4CX35000C ...5935.00
4CX40000G ...6722.00
4X150A
47.00
4 -65A
61.00
4 -125A
69.00

810
811A
813
828

4 -250A

5762
5867A
5894A
6076
6076A

4 -400A
4 -400AX
4 -400B

4 -400C
4 -500A
4 -1000A

86.00
86.00
159.00
105.00
85.00
212.00
411.00
655.00

5CX1500A
5CX3000A ....1075.00
5 -500A
250.00
10 285.00
9C25
12AX7 /ECC83 ....1.50
575A
27.00
50.00
805

11

00

40.00
80.00

8298
833A
866A
872A
889RA
892R

...

8122

19 50

8791
8791V1
8792
8792V1
880E

1775.00

105.00

...5685.00
675.00

....143.00
55.00
650.00
625.00
7.00
7.25
70.00
70.00

3166A(70071..2840.00
13181
4396.00
6.25
6696A
2790.00
6697A replace with 8773
13550A

....3385.00

7527A
8008
877:;

...2200.00

6146A
5146B
3155
3156

ML7007A

752'

16 00

.... .....80.00
.... ......6.80

....
4055V1
5671 ....

Test Your Knowledge

8807
8873
8874
8875
8890
8891
8916

8976
8977
8984
8985
8986
8988
8990
9007
9011

105.00
159.00
22.00
110.00
6413.00

460.00
460.00
822.00
793.00
3145.00
2954.00
190.00

'85.00
'90.00
3053.00
3456.00
3570.00
3C64.00
2776.00
7082.00
1790.00
1600.00

3200.00
1455.00

4250.00
1755.00

RCA CAMERA TUBES
PART NO.

PRICE

8C4286 series 2495.00
BC4290 series 1840.00
BC4291 series

....

2160.00

BC4532U
1235.00
BC4592 series 2225.00
BC4593R
2400.00
BC4594 series 2400.00

....

PART NO.
BC4809
8C4809B
BC4908 series
BC4909
BC4992 series

PRICE

715.00
715.00
1850.00
2140.00
2225.00

F'ART NO.

PRICE

....

BC4993R
EC4994 series
5820A/L
7295C
7389C

....
....

.

.

2460.00
2460.00
3058.00
2830.00
2850.00

PART NO.

PRICE

BC7735
BC8124
BC8124B

245.00
850.00
850.00

8480

1315.00

BC84E0
BC85C7

2015.00
295.00
3£5.00

BC8541

NEW CUSTOMERS -we accept telephone orders. Inquire about our convenient Net 30 terms.
Prices and items subject to change or withdrawal without pricr notice

TOLL FREE
EAS- COAST

800-526-6362
,Except
Jersey)
New

-24

7 DAYS
HOUR
EME GENCY PHONE SERVICE
Circle 23 on Re

of Ceramic Power Tube
Technology with the
Quiz
Q. How do you minimize spontaneous
arcing in power tubes?
A. Bake out all grid impurities under the

highest possible temperature. Design

grid and cathode support structures
that are inherently arc free.

Q. How do you achieve extremely high
bake -out temperatures during processing without damaging the tube seals?
.4. Develop a special metalizing process
which will enable you to build the
world's best high temperature metal ceramic seals.
Q. How do you minimize grid damage if
an internal arc should occur?
A. Make your grids out c% Molybdenum sir
Tungsten. These refractory metals are
more difficult to manufacture and
more expensive than using copper
alloys, but they have better ability to
recover when an arc occurs.

Q. How do you consistently manufacture
every tube with optimum
performance?
A. Your assembly jigs must have the capability to allow critical alignment of
the cathode and grid on each tube.
You must design and build rugged
cathode and grid support structures.
Do not re -use parts.
Q. How do you insure getting a tube with
all these favorable construction
features?
A. Always specify new EIMAC tubes
before you buy.

TOLL FREE
WEST COAST

800.421.7549
(Except Captor
mal

CALVERT EL CTRONICS, INC.
ONE BRANCA ' OAD, EAST RUTHERFORD, NJ 07073
TWX 710-989- 0116IERFD TELEX 4990274
201-460-

i'

800. 526.6362

West Coast: 1355 Redondo venue, Suite 6, Long Beach, CA 90804
213 -498 -3504
England: Imperial House, Victoria Rd., Chel stord, Essex CM1 1NY
Telex: 995849
Telephone: 0245 358585
'
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New
test equipment
at NAB=83
technical editor: Bill Rhodes. editorial director: and Rhonda

By Carl Bentz.

L.

Wickham, managing editor

In late January, manufacturers who
were scheduled to be exhibitors at
NAB-'83/Las Vegas were invited to
submit materials on new test equipment to be introduced at the show.
Entries for this listing were accepted
until Feb. 23.
Being busy preparing for the show.
not all exhibitors of test equipment
took time to respond to our questionnaire. However, for those who did respond, the following excerpts give an
idea of what NAB-'83 has to offer.
A Reader Service Number is included so that you may request further
details on each product. For other
new equipment at the show, watch for
our NAB-'83 show replay in June.

Amber Electro Design 3501
Broadcast Systems VTC -1

AMBER ELECTRO DESIGN
Model 3501 audio distortion /noise

Broadcast Systems VTM -1000

measuring system. Harmonic

measurements are possible down to
- 102dB, 0.0008 %, with noise
capabilities to less than - 120dBm. In-

34
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ternal generator produces +3odBm
signals into a 6000 load over a range
of 10Hz to 100kHz. Optional inter modulation distortion and rechargeable battery pack are available for this
portable unit.

VTM -1000 videotape monitor
ing /input switching support system.
Monitor bridge functions and A/V
multiple input selection for two
videotape machines work for all
popular 1 -inch VTRs.

Circle (300) on Reply Card

Circle (302) on Reply Card
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VTC -1 studio /video test system. A
mobile video test system for broadcast
studio maintenance and monitoring
includes a color monitor, waveform
and vector monitoring, a video noise
meter, test signal generator and
videoscope.
Circle (303) on Reply Card

BJ -240A and BI-200 prewired
audio jack panel systems. The two
systems include 24 and 26 normal-

Get your hands on a

free Scotchcart and/ your ears
will notice the difference.

Free Scotchcart'
Magnetic AN Products Division
Bldg. 223 -5S, 3M Center
St. Paul, MN 55144

Name

Our new Scotchcart" has already scored
Address
with
a
growing number of broadcasters. But there are
points
still a few of you who haven't heard what you're missing.
City
So to make sure you hear the difference in the
new Scotchcart, we're offering you a free one. We know that
State
Zip
once you listen for yourself, you'll agree that Scotchcart
Company /Station
sounds better than any other cartridge. And it actually
sounds as good as reel -to -reel.
Title
It sounds that good because of the way it's
designed. There's a new tension system that eliminates
Offer expires April 30, 1983.
pressure pads and gives you more uniform performance
BE
throughout the life of the cart. And there are no rotating
L
components, so there's less flutter and phase jitter.
The tape itself is better, too. It features our 226 oxide, one of our best
professional mastering formulations. Right away, that means more head room
and stronger highs for a greater number of passes.
So if you still think a cart can': sound that good, give us one chance
to change your mind. Let us send you a Scotchcart at our expense. Just send us
the coupon. Or see us at Booth 203 of the NAB Show. Offer expires April 30, 1983.
3M hears you.

Circle (24) on Reply Card

through audio circuits, respectively.
The 240A requires 3' inches of vertical rack space, the 200 only 1%
inches.

MAKE YOUR
MOBILE 1
NUMBER
ONE
IN MOBILITY.

Circle (304) on Reply Card

Color monitor analyzer. The
Eastman Kodak color monitor

TM -100 transmitter input monitoring system. A prewired system includes the remote control system, VIR
corrector, A/V jack panels, A/V test

analyzer combines a signal generator
and photometer. Telecine operators
use a probe to read relative brightness
between white and gray patches
generated by the unit. The monitor is
then adjusted for optimum conditions.

switching, waveform and picture
monitoring, a precision demodulator,
and monitoring for modulation and
frequency. Custom designs are
available.
Circle (305) on Reply Card

BROADCAST VIDEO SYSTEMS

HANNAY REELS

Introduced at NAB-'83 were the
Electronic Visuals Ltd. EV4040A
waveform monitor and EV4020A vector monitor, distributed in the United
States and Canada by BVS. Details of
the -A models of these test monitors
were not available at press time.
Circle (301) on Reply Card

GET YOU IN
AND OUT FAST.
Save precious seconds in setup, tear -down time. Just pick
up the durable, lightweight
Hannay Portable Cable Reel,
and go. When the story's in the
can, direct rewind makes pickup easy. And the Portable Cable
Reel is compact to take up
minimal storage space.
It's the newest addition to our
complete line of cable reels, for
an even bigger selection of
unlimited sizes, shapes and
capacities to choose from.
When it comes to getting in
and out fast, no other reel is

"remotely" as efficient

EASTMAN KODAK

Circle (307) on Reply Card

Telecine Analysis Film (TAF). Adjustment of subcarrier balance and
gain centering on the telecine is aided
with the TAF. Negative, print or inter positive materials in 16mm or 35mm
formats contain an 8 -color bar chart
and a 6-step gray scale, surrounded by
a neutral density area.
Circle (308) on Reply Card

EVENTIDE CLOCKWORKS
APX252 real time audio analyzer.
For use with Apple II and Apple II
Plus computers, this system provides
a display with 48- element resolution
on a color video monitor. Levels from
- 20dBV to + 14dBV into the 10kß unbalanced input are applied to 31
2 -pole filters from 20Hz to 20kHz on
ISO centers.
Circle (309) on Reply Card

Specsystem 2.0 software. An optional accessory to the APX252
analyzer, the Specsystem software
allows measurements of RT60 reverb
time and decay curve plots. Three dimensional plots of frequency vs.
amplitude vs. time are drawn on an
Apple HIRES screen.

EEV P4225

Circle (310) on Reply Card

EEV

as a

Hannay Reel!

P4225 TV camera tube test system.
This equipment allows a check of
camera tube quality on delivery and
during the operational life of the tube.
Interchangeable head assemblies accommodate 30mm, 1- and Z/3 -inch tube
sizes with front or rear access to
focus/deflection equipment.

Lightweight
Go-Anywhere
re
Model.

mir

Fidelipac 65-390

Circle (308) on Reply Card

FIDELIPAC

Model 65 -390 wow- and -flutter
meter. Measurement of wow and flutter from any recording or reproducing
system may be taken with the 65 -390

Send Today
Tod
For A Free Catalog.

meter.

The internal reference

oscillator (3.15kHz) and weighting
filter sense speed instabilities with
calibration standard signal sources
designed for wow -and -flutter testing.
CLIFFORD

B

NANNA

SON

INC

WESTEREO

NEW YORK

12193

TELEPHONE. 1SII) 79).3191

Circle (25) on Reply Card
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Eastman Kodak color monitor analyzer

Circle (311) on Reply Card
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226 OLOR
BAR G :NERATOR

TG -7 TEST
SIGNAL GENERATOR
he TG -7 TEST SIGNAL
ENERATOR is a unique system
hich contains a total of 48 different
ignals and functions and may also be
ompletely automated with the
ptional IEEE -488 interface bus.
ecause of its modular design, you
ay select the perfect configuration
or your facility and then expand at
ny time. Its special features are
A main frame with sync generator,
color lock, gen lock with the VBS

or sync with color burst.

Chroma phase may be varied 360°
Signals may be remote controlled
by using the optional IEEE -488
interface bus.

The 226 s a COLOR
BAR GE ERATOR
designed for use as
a testing and
adjustme t device for
ENG applications. The
unit contins split -leld
color barn and a
programrtlable prom to
generate station
identification as well
as a 1 KHz oscillator
and a odBm output
signal at 600 ohms.
The 226 rinay be
operated n both AC
or DC poiler and i: is
available NTSC only.

Seven modules are available:
LINEARITY, SIN2, COLOR BAR
(10 signals), SINE WAVE,
SQUARE WAVE, NOISE TEST,
and a VITS Generator.

E

II

mS17

1

LLLJ

: LJ

Output amplifier with R -Y, B -Y
modulator is built into the main
frame and allows variations of the
Brust, Luminance, Chroma, Sync,
and pedestal level, available in
NTSC and PAL.

OE
ME

::

o

CB53A1
COLOR BAR GENERATOR
CHARACTER GENERATOR

216 COLOR
BAR GENERATOR

The CB5 3A1 combines a COLOR
BAR GENERATOR and CHARACTER
GENERATOR in one versatile
instrument you can take right into the
field for remotes and on- location
shooting. It generates SMPTE and
Y /REF color bars, plus red bar, black
burst, multiburst, cross -hatch and dot
signals. Standard NTSC sync signals
and the gen -lock function are built in.
You can insert character information
into each signal using a special
keyboard with Random Access
Memory that retains the signals even
if your power is lost. The CB53A1
gives you a total of 31 character
spaces on 2 lines.

Selectable black or white
background, four characters.
External or internal switching for
video and audio signals.
Output range of +8 dBm ry -50
dBm for 400 Hz and 1 kHz audio
signals.
RF signal on USA channels 3,4
and 6.
AC -DC operation.
Available in NTSC.

of ± 5Hz.

OME NI

=MOON

Black burst output.

Complete drives system (VBS),
Sync, Black Burst, Sub Carrier,
Burst Flag, and Blanking - Stability

'I
O
O=

PNI
EMMM
MMO
__
=í
OOOE

NENEN

?

The 216 COLOR BAR
GENERATOR is
adaptable to all video
service applications. It
contains 2 color bar
signals, Red, Green,
Blue, & White Rasters,
and 4 cross hatch & dot
patterns. With this
versatile instrument, you
may obtain a video
output as well as use
the unit as a TV channel
modulator with an
internal or external video
signal (2 VHF, 1 UHF).
For audio, a one KHz
signal is generated
internally and
modulated to form
an RF signal.
The 216 is available
in NTSC, PAL B, M, N,
and SECAM.

nsnrnnsn:n ASnCn

\EC\ AEr\

ASACA /SHII3ASOKU CORP. OF AMERICA

hures or call 800 423-6347
12509 Beatrice Street

Los Angeles,

90066

(213) 827 -7144

Circle (26) on Reply Card
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(800) 423 -6347

Telex 182089

GRASS VALLEY GROUP

Model

3259

phase meter.

Establishing and maintaining a constant subcarrierlhorizontal phase relationship(SC/H) is made simpler with
the GVG 3258 phase meter for NTSC
TV systems. Recently added to the
line is the 3259 meter, designed for
use in PAL systems. These two units
may be used in place of a waveform
monitor or oscilloscope and vectorscope for such phasing problems.
Front panel switches allow selection
of a reference (A or B video or external reference); A or B input for
measurement; and SC /H or time base
error modes. Seven -segment indicators display numerical values as
well as alpha characters to prompt the
operator in correct readings.
Circle (312) on Reply Card

supply, RS -170A sync generator. color
bars, bar dot, multiburst, sweep,
stairstep, pulse bar, window, flat field

and blackburst signals. Sync
generator outputs and dual outputs
from each test are available.
Circle (314) on Reply Card

Minolta Color Analyzer

Il

Lenco PVS -430

PVS -430 videoscope. The video scope gives a graphic representation
of the SC /H phase relationship between a video signal and a reference
signal. Output from the unit is displayed on a standard video monitor.
The equipment allows quick certification of a studio SC /H phasing condit

ion.
Circle (315) on Reply Card

MINOLTA CORPORATION
METER DIV.

Color analyzer. Four white stan
dard /reference memory channels and
four CRT matrix characteristic
memory channels in the Minolta TVColor Analyzer II make the unit adaptable to different monitors and different studios' operations. Primary
analyzer and chroma modes are
available.
Circle (318) on Reply Card

Lenco VNM -428B
J. Osawa VS-1000N

HM Electronics PAL system

HM ELECTRONICS

Precision Audio Link systems
The PAL equipment is a
wireless system capable of processing
and transmitting audio information
for remote acoustic measurements.
The system handles an audio bandwidth of 20Hz -20kHz ± 2dB and uses
an FM carrier in the 150- 174MHz
range.
(PAL).

VNM -428 video noise meter. Noise
may be measured at any point from
peak sync tip to peak white video. The
noise value is given on a front panel
LED display.
Circle (316) on Reply Card

MARCONI INSTRUMENTS

Lenco 300 -312T

LENCO ELECTRONICS DIV.

Model 300 -312T video test set. The
31/2-inch rack panel includes power
38
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COMPANY LTD.

Model VS -1000N sync /test signal
generator. The VS -1000N includes
four standard signal sources: sync

Circle (319) on Reply Card

Marconi 2305 modulation meter

d'1411111O

OSAWA

generator, color bars, linearity and
convergence. Multihurst and sweep
or pulse and bar are factory-installed
options. Capable of RS -170A, the unit
will gen -lock with 10Hz. or optional
1Hz accuracy of the subcarrier.

Circle (313) on Reply Card

40.

J.

Model 2305 modulation meter. FM
and PM deviation or AM depth of
modulation may be measured on carriers from 0.5MHz -2GHz. Automatic
or manual tuning is possible. The
GPIB -programmable equipment also
provides frequency response and
power measurements, as well as optional distortion and noise figures.
Circle (317) on Reply Card

April 1983
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SG -1000N dual sync generator.
Two independent generators are included in the SG- 1000N, using 1Hz accuracy of subcarrier as the standard.
Meeting RS -170A, the dual configuration allows switch -over from one unit
to the other in case of failure (auto
switching is optional.) Field reference
and blackburst are standard outputs.
Circle (320) on Reply Card

PHILIPS TEST &
MEASURING INSTRUMENTS
PM5631 programmable color pat Continued on page 42

Stucler
Re- States

the
Art

STUDER

00
.

.

IhM

® ®

1:1

®

With the new A810. Studer makes a quantum leap
forward in audio recorder technology. Quite simply, it
re- states the art of analog audio recording.
By combining traditional Swiss craftsmanship with
the latest microprocessor control systems. Studer has
engineered an audio recorder with unprecedented
capabilities. All transport functions are totally microprocessor controlled. and all four tape speeds (3 75 to
30 ips) are front -panel selectable. The digital readout
gives real time indication (+ or - in hrs. min. and sec)
at all speeds. including vari- speed. A zero locate and
one autolocate position are always at hand.
That's only the beginning. The A810 also provides
three "soft keys" which may be user programmed for a
variety of operating features It's your choice Three more
locate positions. Start locate. Pause Fader start Tape
dump Remote ready. Time code enable. You can
program your A810 for one specialized application. then
re- program it later for another use.
There's more. Electronic alignment of audio
parameters (bias. level. EQ) is accomplished via digital
pad networks. (Trimpots have been eliminated ) After
programming alignments into the A810's memory. you
simply push a button to re -align when switching tape
formulations.
The A810 also introduces a new generation of audio
electronics. with your choice of either transformerless or
transformer -balanced in out cards Both offer advanced
phase compensation circuits for unprecedented phase
linearity The new transport control servo system responds
quickly. runs cool. and offers four spooling speeds.
Everything so far is standard. As an option. the A810
offers time- coincident SMPTE code on a center track
between stereo audio channels. Separate time code
heads ensure audio/code crosstalk rejection of better
than 90 dB, while an internal digital delay automatically
compensates for the time offset at all speeds. Code and
audio always come out together. just like on your 4- track.
Except you only pay for v" tape.
If you'd like computer control of all these functions.
simply order the optional serial interface. ICs compatible
with RS232. RS422. and RS422 -modified busses
More features. standard and optional. are available
We suggest you contact your Studer representative for
details. Granted. we've packed a lot nto one small
package. but uit mately you'll find that the Studer A810 is
the most versatile. most practical, most useable audio
recorder you can buy
The Swiss wouldn't have it any other way

STIUDER
Studer Revox America Inc. 1425 Elm Hill Pike. Nashville. TN 37210 (615) 254 -5651
Offices: Los Angeles (213) 780-4234 New York (212) 255 -4462 Dallas (214) 760 -8647 Canada: Studer Revox Canada. Ltd.
Circle (27) on Reply Card
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why ABC sports selected Panasonic
ABC Sports demands uncompromising picture quality. Mt. Everest
demands absolute portability.
Panasonic Recam delivers both.
That's why Recam was the natural
choice for ABC's "American
Sportsman" to capture all the beauty

and danger of the U.S. expedition
scaling Mt. Everest this Spring.
John Wilcox, executive producer of
'American Sportsman'; said it best:
"Recam's picture quality is as good
as one inch...the 3 -tube Plumbicon®
camera and M- Format recorder give
us the opportunity to shoot broadcast
quality pictures in any location"
And perhaps no location is as
demanding as Mt. Everest. As the
expedition ascends the mountain,
ABC will capture it all on Panasonic
half -inch video equipment. Recam

Recamtöcli
recorder /cameras will transmit
pictures via microwave to a base
station specially outfitted with two
Panasonic AU -300 source decks,
an AU -A70 editing controller,
an AS -6100 switcher and another
AU -300 for mastering. These high quality Recam pictures w i! then be

beam d via satellite to the U.S.
But this is just the beginning.
Reca 's picture quality and port ability ill be used by ABC Sports
for fut re remote locations
when er the going gets rough.
Loo into Recam for yourself and
see w y it's becoming the choice of
dema ding professionals whatever
their E P needs.

P

asonic.

AUDIO- IDEO SYSTEMS DIVISION

r.LI£

£UfE

Circle (2$) on Reply Card

front panel speaker and 600tí balanced audio are available, as is optional remote control.

Continued from page 38

tern generator. NTSC and PAL test
signals are available from PM5631
models. Manual front panel- or
computer -GPIB- selected patterns include color bars, checker boards, gray
scales, staircases, ramps, VITS and

Circle (491) on Reply Card

VIRS.
Circle (321) on Reply Card

PM5630 TV signal generator. With
sync meeting RS -170A requirements,
the PM5630 provides composite sync,
composite blanking, H/V drive, color
flag, subcarrier and burst on parallel
outputs. A gen- locking sync generator
is included, as well as signal
generators for color bars. PLUGE and
other tests. NTSC and PAL systems
are available.
Circle (322) on Reply Card

PM5634 sync test generator. This
instrument tests the lock -in range of a
video device accepting external sync
drive inputs. Horizontal line rate and
subcarrier frequency are variable in
discrete steps around the nominal
values. Availability is for the NTSC
and PAL.
Circle (323) on Reply Card

PM5651 VITS generator/inserter.
NTC -7 VITS or EBU ITS are
generated and inserted into the video
signal by the PM5651 equipment. Incoming VITS may be stripped if
desired. Source IDs are possible, as an
option.

Porta -Pattern 020 -10

PORTA -PATTERN
020 series duochart test system.
The duochart test systems include the
020 -10 resolution /linearity charts,
020 -12 multiburst /flesh tone reference
and 020 -11 registration/log gray scale
charts. The test patterns are mounted
in hinged -to -fold packaging and include a vinyl carrying /storage case.
Circle (326) on Reply Card

Other test products to be introduced
at the show include: the 001-44 11 -step
log gray scale chart; the 001-45 BBC
#62P color bar chart; the 016 -10 high
resolution color calibration test chart
system; the 017 -10 waterproof test
chart; and the 021 -10 pocket test chart
system.
Circle (327) on Reply Card

OSI BG200 display

BG200 series color bar generator.
Three models fall in the BG200 series.
The BG200 includes full -field color
bars with 1kHz, 600(2 balanced tone
output. The BG208 adds a positional,
8- character ID. The BG216 includes a
16-character ID. ID characters are
field-programmable.
Circle (492) on Reply Card

CB -9000V series video identifier/color bar generators. During
test periods, the CB -9000V series pro-

vides test color bars and tones. Color
bars are dropped for live feeds and the
ID information is transferred
automatically to the vertical interval
of the live video.
Circle (328) on Reply Card

Circle (324) on Reply Card

ROHDE
POLARAD ELECTRONICS

632 -B1 spectrum analyzer.
Monitor, service and test procedures
may use the Polarad 632B-1 spectrum
analyzer. A frequency coverage range
from 100kHz -2GHz handles broadcast
radio and television, CATV, CB and
other communications requirements.
as well as distortion or noise
measurements.
Circle (325) on Reply Card

OSI Demod 105

QSI SYSTEMS

Demod 105. A varactor-tuned
modulator, the Demod 105 tunes 105
standard broadcast, midband and
superband channels. Replacement
sync and burst may be selected. A

Switchable
waveform/vectorscope
One of the products reported to
be of high interest again this year
at NAB -'83 /Las Vegas is a color
signal monitor, from Broadcast
Video Systems, which is switch able between waveform and vec-
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tor displays. Boasting full broad-

cast specifications, the compact
unit features half -rack width and

51/4-inch height and is available in
NTSC or PAL.

&

SCHWARZ

DZF TV data distortion meter.
Useful in teletext, Ceefax. Oracle and
Didon -Antiope technologies, the DZF
system provides a quality assessment
of videotex signals. Eye height, half eye height and videotex amplitude
measurements are quickly made.
Modification is required, to measure
data at different bit rates, such as station ID coding and dual -sound coding.
Circle (329) on Reply Card

LFM2 group -delay measuring set.
The generator /indicator set of the
LFM 2 determines group delay and
absolute delay of active and passive
2 -port networks. For television it may
appropriately be used to check
systems and TV links. The frequency
span is 0.1MHz (expandable to
1GHz with the Rohde & Schwarz
MUF2).
Circle (330) on Reply Card

UPSF 2 video noise meter. Dual standard measurement capabilities of
the UPSF2 may allow fully automatic
measurements in NTSC and PAL
systems. The video response is 40Hz-

Satellite Radio
Receiving Equipment.
Microdyne has it all.

)?
Whether you want to ina complete new system or
simply expand your existing
Microdyne can meet
one
your needs with our complete
line of standard and proven
satellite radio equipment.
We start with a full line of
electronics with conversion at
the antenna or in your building. You can optimize the
system to your needs and
budget. SCPC program channel demodulators are fully
tuneable to all radio channels
with a front panel switch. Sub carrier demultiplexers are
available.
stall

-

-

Microdyne offers a full
line of satellite antennas
featuring the precision and
lifetime durability of molded
fiberglass construction; the
simplicity and selectivity of a
prime focus feed design.
Where parabolic antennas
in areas of high
won't work
we
microwave interference
offer our highly selective conan inical horn antenna
dustry exclusive.
Microdyne products are
characterized by exceptional
standards of performance and
reliability. We stand behind
these products with our

-

-

-

exclusive 48 hour
service policy.
Our service depots
provide 48 hour turn around
on all returned equipment.
There is no company
more qualified to meet your
needs for satellite radio equipment. We provide both downlink and up -link equipment;
complete turnkey installation
or individual components. We
have thousands of satellite terminals installed throughout
the world. We have the experience, the hardware and an

uncompromising commitment
to excellence.
We have it all.

Microdyne Corporation
P.O. Box 7213

Ocala, FL 32672

(904) 687 -4633

Circle (29) on Reply Card

TWX: 810 -858 -0307

10MHz. Chroma -noise (AM and OM)
from videotape is measured along
with video level. An IEEE bus is
available, along with autoranging
from 0-80dB.
Circle (331) on Reply Card

VITS inserter includes 10 -bit word
generation. The unit is compatible
through RS -232 with the ANSWER
system. VITS rotation allows programming of VITS to sequence in a
single line (10 -20) and matrixing of up
to 16 signals into any of three user -

generator allows frequency response
of a TV system to be tested in the
horizontal, vertical and temporal
dimensions simultaneously. Produced
by VG Electronics Ltd. under license
from the BBC, two systems are
available for 625- and 525 -line TV use.

defined matrices.
TEKTRONIX
1980 ANSWER Option 04 soft-

ware. When the Option 04 is installed
in the base 1980 system, the ANSWER

equipment provides automatic
monitoring of baseband video signals
for standard FCC, NTC -7 and RS170A measurements. Real values are
compared to user -defined limits, with
alarm messages printed on out -oftolerance conditions.
Circle (332) on Reply Card

Tektronix 1910

Circle

Circle (336) on Reply Card
on Reply Card

Other new test equipment includes:
the 2235 and 2236 portable 100MHz
oscilloscopes (2236 includes CTM
multimeter); the 2445 portable
150MHz oscilloscope; and the 2465
portable 300MHz oscilloscope.
Circle

(334)

on Reply Card

Tentel L2-H2O-CBD

TELEVISION EQUIPMENT
ASSOCIATES
MK II color monitor comparitor.
Made by IRT (West Germany), the MK
II comparator is based on a recommended world standard of D6500 °K.
The operator adjusts the monitor
screen and gain controls so that the
kine white balance will match the
comparator in high and low light
areas.
Circle

1910 digital test generator. Improving upon the model 1900 of several
years ago, the TEK 1910 generator and

(333)

(335)

on

Reply Card

VGE 1032 zone plate generator.
Use of the zone plate test signal

Anew way
to stamp out a
nass ty habit.

TENTEL

Tentelometers. Two models of the
Tentelometer gauge series handle tension measurements for 1 -inch C Format and
or -inch reel -to -reel. The
T2 -H20 -CBD gauge is designed for
Sony BVH and Ampex VPR machines,
using ball- bearing rollers to reduce
tape drag. The T2 -L20 -A gauge is intended for use with audio recorders,
providing measurements to 20 ounces
1/4-

full -scale.
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Circle (338) on Reply Card

It's no secret: Some of the greatest singers and announcers in the world habitually have problems with
their "esses ". And small sibilance problems can turn
into big ones when extra compression, equalization,

and other signal processing is used.
Now Orban, the de- essing expert, introduces the new
Model 536A
two-channel line -level de -esser with
fast, simple setup, and the same unsurpassed performance as our popular single -channel 526A. All at
less Cost -per -channel.
Orban's control techniques offer accurate de- essing
of voice tracks regardless of input levels. Accordingly,
the 536A lets you EQ without compromise and record
tight -to-the mike without fear -you're protected from
excessive sibilance energy which might otherwise
overload tape, disk, cassette, or optical film. Call or
write today for details on the new Orban 536A
De- Esser. And help control a nasssty habit.
Orban Associates Inc., 645 Bryant Street
San Francisco, CA 94107 (415) 957 -1067

-a

orben TLX: 17.1480

Circle

1/2
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ART BIGGS ON
MASTER CONTROL
AUTOMATION.

In the 1950's, two broadcasting engineers
in Tulsa built a small, crude, mechanical

device to automate station breaks. One of
those engineers, Art Biggs, is now Vice
Presisient, Engineering, Corinthian Broadcasting -and his interest in master control
automation remains strong. The respected,
34 -year veteran of the industry works with
the er,gineering staffs of all six Corinthian
staticns, of which two WISH-P1, Indianapolis, and KXTV, Sacramento -are now
using DCC Master Control Automation.

-

EVEN FORMER SKEPTICS LIKE IT
"At first, some of the engineering staff were
enthusiastic, some were skeptical. But within
three weeks after it was released to them,
they did their first total day's operation on
the MCA system. And now, even the most
skeptical depend upon it"

engineers who opposed the idea have
found that MCA frees them from so many
nitty-gritty, demanding, split- second, button
pushers, that they have more time to learn
what all the machine can do and can do
even more than they could before. Now, if
you take it away from them for some
reason, there's a lot of yelling to get it back.
They've learned they didn't relinquish control
-they gained a tool that gives them greater
control :'

WHO NEEDS IT?
"How do you know if you need MCA? If the
chief engineer is constantly trouble- shooting
switching errors or one engineer is a total
slave to switcher buttons, MCA can certainly help. It also liberates personnel from
many manual chores, such as log- keeping,
to make their time more productive."

CREATES TOGETHERNESS

FOR BIAS OR NON -BIAS SYSTEMS

"MCA orings the traffic department and
technical department closer together. This
makes everything go more smoothly for
everyone:'

"All of our stations are on the BIAS traffic system from DCC, so by using the DCC MCA,

GIVES MORE CONTROL
think some engineers are afraid that with
MCA, :heÿ ll be giving control of their
operation to a machine and be a robot,
sitting tiere, watching it. Actually, the exact
opposite is true. Even the most vocal of our
"I

we're dealing with one manufacturer, one
computer, and one system that embraces the
master control operation, the traffic operation, the financial operation, word processing,
film inventory. One source for everything:'
Fora free brochure on how DCC Master
Control Automation can interface with your
on -air switcher and traffic system, write DCC
Marketing.

dee

BROADCAST DIVISION
DATA COMMUNICATIONS CORPORATION
3000 Directors Row, Memphis, Tennessee 38131, 901 -345 -3544
www.americanradiohistory.com
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Head protrusion gauge. Measurement ut head protrusion ut micious or
ten thousandths -of -an -inch are possible with a universal video head protrusion gauge. Mounting un virtually any
Beta VHS or U -Matic deck, including
VHS and Beta VRC equip 1/2 inch
mel,t, is suggested.
Circle (339) on Reply Card

oscilloscopes and sweep
generators. The display of
X -Y

IR -500

impedance

plotter

Manufactured by Olektron Corpora
tion, the IR -500 allows measurements
of VSWR, impedance and admittance
ut transmission lines and antenna
systems. Covering the 54- 890MHz

Transport cases
Transporting test equipment
can also be an important factor in
making measurements. Responding for our call on What's New at
NAB -'83, Anvil Cases unveiled for
us some of its transport cases for
the video and TV markets that
they expect to have on hand at the
show in Las Vegas.
Anvil offers a full line of EIA
rack -mount cases for any and all

measurements on the oscilloscope
screen are referenced to a Smith Chart
overlay on the scope.
Circle (337) on Reply Card

UREI
Model 200 X -Y recorder mainframe. After a cooperative effort by
UREI and Hewlett Packard, the 200
chart recorder uses UREI plug -in
modules for automatic response plotting, impedance measurements and
frequency /amplitude measurements.
Applications of the 200 test system
cover a wide variety of audio equipment checks.
Circle (490) on Reply Card

Model 21 mic preamp warble
generator. In addition to providing a
+ 18Vdc phantom supply, the model
21 offers 20dB or 40dB gain selection
as a preamp. A 5Hz sine wave output

rack -mountable components,
designs particularly useful in the
field when fast setup anc tear down is essential. At the show will
be the company's extensive line of

standard case designs plus
details on custom design work.
These and other cases at
NAB -'83 will be covered n our
June wrap -up issue.

spectrum, the system uses a resolver
and sampling head for operation with

TOWNSEND ASSOCIATES

signal is available when the unit is incorporated with the model 200 test
system.
Circle (340) on Reply Card

Anvil rack -mountable case

1:':-))))1

CASH FOR YOUR TOWER
(Need a new tower ?)

Sale leaseback arrangement
Professional management and maintenance
Relief from liability
Relief from tower maintenance
Repurchase option
Low monthly lease payments
Free up cash from your fixed asset
New construction or existing tower

CALL US TODAY (817) 261 -5353
Ask for Jim Tiner, President, Tiner Associates, Inc.

24 Hour Phone

TINER COMMUNICATION SERVICES, INC.
complete tower service system
616 Six Flags Drive, Suite 136
Arlington, Texas 76011
A
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Built into every LGT low power TV transmitter is a
feature nobody else can offer: 25 years of TV transmitter
experience. In 98 countries. That's why LGT is the big
name in low and medium power transmitters.
Experience the design. All our transmitters are solid
state. Built to full broadcast equipment stancards for year
after year of reliable service. External diagnostic lights let
you know what's going on internally. And the plug -in chips
and transistors, as well as the replaceable modules, make
the transmitter extremely easy to service.
Experience the support. What's behind our transmitters is just as impressive as what's inside them. A complete
stock of both parts and test equipment. A team of field -test

and application engineers. All available where needed.
when needed. And to make sure your transmitter gets off
to a good start, we'll send an engineer to your station to

commission it.

Experience the confidence. All around the world, LGT
spells "peace of mind." If you're looking for a trouble -free
transmitter that will still be pouring out strong signals years
from now, LGT fits the description to the letter.
For more information on the LGT experience, contact
Thomson -LGT, Division of Thomson -CSF Broadcast, Inc
37 Brownhouse Road,
Stamford, CT 06902.
=
Tel. (203) 965 -7131.
TWX (710) 474 -3346.
Division of Thomson -CSF Broadcast, Inc.
,

-

THOMSON-LGT

Thomson -LGT Low Power TV Transmitters.

Experience our experience.

VHF1

"PE CO

The mod _latoof this 10W model
is the same one we use
in all our models.
Circle (32) on Reply Card

Silver Jubilee
April 1983
WFRD -99.3 FM
WDCR -1340 AM
1000W AM
3000W FM stereo
Hanover, NH

Case study:

Studio 5 at

WDCR /WF

By Brad Carpenter, engineering consultant, Cambridge, MA
WINDOW TO STUDIO6

FORMICA COUNTERTOP

CUTOUT(2)

37

."

STEP
DOWN

7'6

NOTE: SEE DETAIL
FOR CUTOUT DIMENSIONS

t2Y."
REMOVABLE
COUNTER

9"
$

6'6"

Figure

1.

Floor plan for Studio

History
started broad cgsting with a Gates BC -1T transmit tér. and Gatesman console in Studio
3x. This equipment was used until
1982 when Studio 5 was put on the air,
and again more recently when a
Nautel transmitter was installed.
When I became involved at the stations in 1978, Studio 3x had long been
a problem to maintain; the console
badly needed replacement. The ques1958,

WDCR

tion was how to do it cost -effectively
and without sacrificing reliability.
48

Redesign
Once we stopped considering
rebuilding Studio 3x, we set out to use
an empty room that had been
designated as a studio when WFRD
was built, but that had not been built
for lack of funds. It was a small room,
just less than 7.5' x 11.5'. We enlisted
the help of Lindsay Collins, consulting
engineer, of Collins and Vanni
Associates, Bradford, NH, to oversee
the design processes. As a result of
discussions with Collins and another
acoustical consultant, I rebuilt the existing raised floor to eliminate the
drum effect caused by unsupported 2"
x 10" joists. Stiffening these joists and
adding insulation and a layered floor
created a solid base for the furniture.
The next step was selecting a console. WDCR's programming is music oriented, played in about equal proportions from carts and from records;
this requires a medium -sized console
with modest flexibility. We chose the
Broadcast Audio System 12 with 10
input modules because of its many
convenient features -such as three inputs per channel and interchangeable

5.

WDCR is a 25- year-old commercial
station that is operated nearly exclusively by students of Dartmouth
College. The 1kW AM signal at
1340kHz covers the upper Connecticut River Valley in New Hampshire
and Vermont and operates year
round, 18 hours a day. The companion FM station, WFRD at 99.3, went
on the air in 1976.

In

CONSOLE: BROADCAST AUDIO
SYSTEM 12
MONITOR SPEAKERS: POLK AUDIO
MODEL 7s, MINI-MONITORS

Ned Roos (a subsequent technical
director) and I visited many stations
in the Boston area to gather ideas on
new equipment, studio layout and
wiring practices. We also wanted to
determine if it would be possible to
have an outsider come in and build a
complete studio for a reasonable fee.
We found that not only is it expensive
to do it that way, but that most stations have the resources to design and
construct their own facilities, perhaps
with some installation help and
design consultation.

Broadcast Engineering April 1983

Some of us believed that replacing the
console as a drop -in operation was the
simplest and cheapest method, while
others believed that, because the wiring would have to be replaced
anyway, it would be best to start from
scratch. WFRD was put on- the -air out
of Studio 7, which was totally student
designed and built over a period of 11/2
years. Although the console was initially satisfactory, it soon became a
maintenance nightmare. It was built
from modular components, wired and
mounted by the student engineers,
who spent little time documenting
their work.
The critics of the new studio plan
cited Studio 7 as an example that it
was too big a project to use the start from- scratch approach. My reply was
that it was an example of how not to
start from scratch and that we had
certainly learned from that endeavor.
Meanwhile, the problems in Studio 3x
festered.

The cabinet panels are quickly
removable to reveal the patch bay and
hidden circuitry.

Continued on page 52

Introducing our new
klystrons for UHF TV
-32kW of high efficiency power and
no beryllium oxide ceramics
K3230 and K3231 join our family of

high efficiency klystrons.

* output kW
* Efficiency minimum
*
hours plus
* Bandwidth
* Water or vapor cooled
Power

32

40%

Long life, 25,000

8 MHz

-470 to 860 MHz

in one tube and
no beryllium oxide ceramics.

K3270 BCD up to 15
K3271 BCD up to 25

* Efficiency
* control
*

kW power output
kW power output

40% minimum

Beam

device for low beam current

Water or vapor cooled

Another innovative, cost -effective product
from EEV, the Company that has continuously
advanced high power tube technology for over 40 years.

EEV

Achievement in electron tube technology

EEV, INC.
7

Westchester Plaza, Elmsford, N.Y. 10523.
Tel: 914 592 6050. Telex: 646180

In Canada EEV Canada

Ela.

67 Wedmore Onve. Reaoaie. Onlano M9V 346 Tel 416 745 9494 Tele.

06989363

in Europe English Eiecmc Valve Co. Lid
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Chelmsford. Essex CM 120UEngland Tel 024561777 Telex 851 99103

EEV4a
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Lt,11

www.americanradiohistory.com

the new 3 "videocassette
quality in every way.
3roadcast-quality Broadcast- quality
reliability.
sound.

n

MANE x

Mc@.

Ampex award- winning
sound has been an industry
leader for a quarter of a
century. Now Ampex o
197 brings this award winning expertise to
video.
Ampex 197 offers ó 2
S
perior signal -to -noise ta d low distortion char-

This new 3/4" videocassette is
a blend of the finest broadSTILL FRAME DURABILITY

1!

Arrpex

"Brand A

1371

1

ID

"Brand B"--0

3

This translates
Broadcast-quality ainteristics.
crisper, cleaner
color & sharpness. ou io performance under

The new Ampex 3/4" videocassette has been designed

with nothing less than perfection as its goal.
Its superb chrominance
and luminance performance
makes it ideal to meet
10
the stringent demands of
broadcast applications
such as electronic news
gathering, electronic
field production and
on -line editing.
And the tape in
Ampex 197 has been
especially formulated
to optimize the performance of the Sony BVU
series of recorders.

4
1

h - avy editing

conditions
an multiple generation
du. bing. It also delivers
ex ellent stereo fidelity when
used for music recording.

cast materials and Ampex's

unique technical expertise.
In blind field testing, Ampex
197 got the highest marks
from broadcast professionals
for its picture quality, stability,
and durability.
In laboratory trials,
Ampex 197 held up in the
still -frame mode for three
full hours and showed no
dropout increase or RF loss.

AUDIO MULTIPLE GENERATIONS

3

2

4

5

Number cf Generations
her five generations. Ampex 197 s
audio sig ohro-noise ratio exceeds the BVU series
machine specifications
Even

Ampex Co

MPEX

..ration

One of The Signal Companies

Ampex Corporation,
Magnetic Tape Division,
401 Broadway, Redwood City,
CA 94063 (415) 367-3809

0

Quality worth broadcasting.
Circle

(341 on
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2

Hours in Still Frame Mode
Laboratory tests proved that Ampex 197
held up for three full hours with no RF loss.

3

Continued from page 48

miclline modules. It has three independent stereo output buses, plus
stereo cueing and a mono output
driver that is selectable from any of
the other buses. There had been much
discussion about whether to look for
rotary or linear faders, but once the
operators were familiar with the new
system, there were no complaints.
Although the programming was
drifting toward more exclusive use of
carts, turntables were viewed as an
item not to be skimped on. All of our
turntables had been of the idler
wheel /rim -drive type, and we were
becoming increasingly dissatisfied
with their performance. The Technics
SL -1015 was chosen because it is a
self-contained direct -drive turntable
system of the highest caliber- important because it would be the primary
reproducer. Yet it is still less expensive than a cartridge player.
The cart machines we used are considered an industry standard: the ITC
SP. We considered using a triple decker as we do in Studio 7, but we
needed at least four players (we had
five in Studio 3x). We installed one
record /play machine for taping network feeds as the fourth deck. The individual decks afford better overall
reliability and maintainability.
Belar modulation meters were installed as part of a separate project,
and the AMM -3 was chosen partly for
its provisions for multiple remote
meters. An NAD 3020 amplifier was
used with Polk Audio model 7
speakers because of their high quality
sound at consumer equipment prices.
Possible problems of reliability (we've
had none) were offset by the fact that
they could be serviced locally by a
stereo dealer if necessary.

Cabinetry
After looking at modular furniture
components, it quickly became clear
that the existing space was too small
for all- purpose furniture, so I set about
designing custom cabinetry around
the chosen equipment. The key
features of the design are that all faces
of the base are removable, and that
everything is easily reached by the
operator or technician. The basic construction uses 2" x 4 "s and %-inch
plywood in an open frame with a thick
countertop. Side panels are covered
with the same carpet as the flooring,
and they latch on. Rack space is provided underneath for all related equipment, including the patch bays, which
are thereby hidden from normal view.
The SL -1015 turntable bases are set into the counter and isolated on the
sides with a thin layer of felt.
Finding a contractor /carpenter took
a bit of searching, but it was well
52
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This series, taken during the studio renovation, shows how construction on Studio

progressed.

5

The Bosch BCN family.
Type "B" master qualitygeneration to generation.
The superior quality of Bosch
-inch Type "B" videotape recording
has always been accepted by teleproduction professionals.
That superiority has made Type
"B" the preferred tape mastering
system -the videotape equivalent of
film negative.
No matter what the ultimate
distribution format -2 -inch, -inch
Type "C," U -matic -the quality is
better when "B" is the master.
1

1

Here's why.

pictures even after the most complex
post production, with low sensitivity
to dropouts.
With the BCN, even a sixth or
seventh generation tape is broad castable!

Generation to generation.

Models for all requirements.
The Bosch BCN family includes
-inch recorders for every requirement.
For field production, the super
compact BCN 21 weighs only 17
pounds.
The BCN 41 is ideal for mobile
units. It's compact, too, at less than
150 pounds.
The BCN 51, perfect for studio
use, has a built -in time base corrector and sophisticated monitoring
capabilities.
With our digital store option you
can have superb slow motion, step
motion, and stills, plus fast visible
search.
You can go further with videotape still storage, quad splits, quad
freeze, and mirror effects. Plus long
play versions.
And all BCN models, including
the portable BCN 21, have identical
performance specifications. With
absolute tape interchangeability from
system to system.
1

Start with film or tape.
If your production is shot on
film, you can retain a lot more fidelity if you transfer to Type "B" before
duplicating in any format.
If your production is shot on
tape, you get a head start on quality

Quality is inherent in the design.
The Bosch BCN family was
designed for the stringent demands
of 625 -line systems. So it has a very
comfortable performance reserve in
525 -line NTSC systems.
High head -to -tape speed gives
BCN recorders a leg up in signal -to-

noise ratio.
And superior head -to -tape contact yields cumulative chroma noise
advantages. So the BCN gives clean

if you record and post produce on
Type "B."

BCN 21. At only 17 pounds it's highly
portable. With all the quality inherent in
the Type "B" -inch format.
1

Why not the best?
Top production facilities across
the country -and the world -are
moving to Type "B" mastering.
Because better "B" masters don't
cost any more than "C" masters. So
why compromise?
Your local Bosch -Fernseh office
has full details. Call today. Or write
Fernseh Inc., P.O. Box 31816, Salt
Lake City, UT 84131, (801) 972 -8000.
BCN 51. The world's preferred 1 -inch
videotape mastering system.

BOSCH

X1983 Fernseh Inc. All rights reserved.
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NAB Sale
Now you can buy this
solid -state simplicity for
hundreds less than
many tape delays cost.

Bob Gray, program director at WDCR, checks out the system's operation.

Comex's new
Bleepmate- 675/11
a simple yet sophisticated, 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 ±
dB, 20Hz to 7.5KHz response.
Its low price makes systems
redundancy practical. too.
1

Limited offer.
Call or write now.
Sale ends
6 -30 -83
Comex Systems
2 Columbia Drive
Amherst,
N.H. 03031
(603) 889 -8564
Telex 953120

COME3(

SYSTEMS
A

Division of the Successor Corporation
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worth the effort to find one who, from
the start, was truly concerned with the
quality of the construction and precision that we required. It took about a
week for the cabinets to be built and
finished.
The wiring design concept was simple: Bring as much as possible out
through patch bays, and use a consistent grounding procedure. We extended the jackfields out onto punch -down
blocks, with the top row of jacks being
normalled to the bottom; the source
was on top, destination below. All
cable shields were grounded at the
destination end only.
A 2 -inch copper strap ground
system was added to all the studios.
We ran six 12 -pair cables into our
master control room; all audio and
control connections were made on
these cables. Microphone and control
cables were run to adjacent Studio 6,
which acts as the news booth and allpurpose studio, and a custom remote
control panel for the console was installed there.
One of the problems encountered
when students were building Studio 7
was a time limitation; they were required to be on- the-air by a certain
date. When we started this project, we
decided not to set a deadline. A student organization can perhaps better
afford this type of decision than an

operation with higher overhead, but it
allowed us to do things correctly and
carefully. The total equipment cost
was about $28,000, but all the labor of
the students involved was free; otherwise, the total cost of construction
could have been much higher.
In the near future, Studio 3x will be
stripped and rebuilt to be identical to
Studio 5. WFRD will then use that as
the main air studio, allowing Studio 7
to be refitted as a production studio.
Other recent purchases include two
Otani 5050B reel -to -reel decks.

About the author:

Brad Carpenter graduated from
Dartmouth College in June 1982, with a
major in engineering sciences. His
specialization was radio, although that
is not part of the Dartmouth curriculum. He served as technical director for the WDCR /WFRD stations in
1980. Joel Margolese of WDCR /WFRD
asked him to prepare this article as a
result of his design and construction
work on Studio 5.
He is currently working for WRKO in
Boston as a temporary engineer helping to design and install its new
facilities, including 10 studios with
Pacific Recorder consoles. His plans
are to do graduate work in
architecture.
I :r4)11

Introducing the Cetec Vega R-4i1 and R-42 PRO PLUS wireless-microphone receivers.
PRO PLUS is a new standard of performance
in wireless microphone systems, exemplified
by the R-42 diversity receiver with Infinite
gain" technology and ultralow noise, and
DYNEX II. an advanced new audio processing
technique. PRO PLUS gives you every feature
you should want in a wireless system.
including:
DYNEX Il, a new standard in audio
processing.
Can be switched in or out of the PRO PLUS
system, to accommodate all requirements.
Measurably the highest signal -to -noise
ratio and widest dynamic range.
Quiet as a wire. 101 dB (108 dB. A-weighted)
with DYNEX I1. Even with DYNEX II switched
out, the ULNR (ultralow -noise receiver) has
an 85 -dB SNR (92 dB. A- weighted). So good
you may have difficulty measuring it. but you
can definitely hear the difference.

"Infinite gain" receiver technology for
highest performance.
Developed for the demanding aerospace
telemetry industry, Infinite gain" provides
imr roved performance in the critical threshold region, superior accommodation of multipath conditions, better signal-to-noise ratio,
and constant receiver audio level output

Lowest distortion.
025tß maximum, 0.15% typical.

Professional audio circuits.
Output is adjustable from +20 dBm to -60
dBm in four ranges. Also featured are selectable phasing, user -calibratable metering, and
0.2 -watt independent headphone amplifier.

Diversity or single -channel models.
The R-42 provides true dual -receiver diversity,
and the R-41 nondiversity receiver has all of
the other features of the R-42.

High -performance helical- filter front end.
Plus all of the other standard features
expected in Cetec Vegà s professional wireless
equipment, famous for quality and reliability.
PRO PLUS wireless microphone systems
achieve the highest performance possible with
today's advanced technology. Write or call for
further information and location of your
nearest dealer: Cetec Vega, P.O. Box 5348,
El Monte, CA 91734. (213) 442 -0782.
TWX: 910 -587 -3539.
In Canada: A.C. Simmonds & Sons Ltd.

t Cetec Vega
Division of Cetec Corporation
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SMPTE
TV Conference replay
By Bill Rhodes, editorial director; and Carl Bentz, technical editor

Feb. 4 -5, 1983
Westin St. Francis Hotel
San Francisco, CA
700 registered attendees
26

exhibitors

5000 square feet of displays
33

Get-together lunch

technical papers

The 17th Annual SMPTE Television
Conference was built around its
theme, "Pictures of the Future," but
history may record it as the user friendly conference. Unexpectedly,
the conference brought together a
broad spectrum of speakers who
stressed the integration of computers
into broadcast controls. As a result, attendees heard more about user friendly computers than ever before at
a broadcast conference.
THE PRESS MEETING

For members of the press, the
Winter SMPTE Conference began
with its traditional press meeting.
This year Toni Roth, SMPTE vice
president for Educational Affairs,
served as host.
The purpose of this early meeting is
to give members of the press advance
notice of the scope and content of the
conference. Also if any last minute
surprises are scheduled, this is the
time for SMPTE to unveil them.
Short addresses to the press were
given by the following SMPTE officers and members of the conference
arrangements committee: Leonard F.
Coleman, president; Roland J. Zavada,
Engineering vice president; L. Merle
Thomas, vice president for TV Affairs; and Glen Pensinger, general arrangements chairman.
Also on hand to greet the press were
Charles Anderson, former SMPTE
president; Mary Connolly, editorial/
program coordinator; Lynette Robinson, executive secretary; Jeffrey Friedman, editor of the SMPTE Journal:
Alex Alden, manager of engineering
services; and Barry Detweiler, TV
engineer.
By the end of the press meeting, two
conclusions could be drawn: Attendees could look forward to a fine
56

The lunch address by Boris Townsend focused on TV technological advances.

One of the highlights of the conference was a delightful address
by Dr. Boris Townsend, head,

Engineering Services, IBA,

England, at the get-together
lunch. Townsend directed his
remarks toward the quantum
leaps being seen in TV technological advances, but he addressed the group with a gift for
wit and humor that kept attendees

thoroughly entertained, often in
stitches.
Referring to the opportunity of
addressing such an esteemed
group as the SMPTE attendees, he
said that it was a challenge that
"only the intelligent would reject."
On a more serious note, he went
on to address the future language
of television, with concern about
bandwidth constraints, crosstalk
and channel capacity; the increasing quality of the TV picture, with

Broadcast Engineering April 1983
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DBS and HDTV looming on the
horizon; the rapid growth in solid -

state chip technology, especially
the falling price of chips with increased usage; and, again humorously, the ZIP (Zero cost of Information Processor).
Some of the elements of technology that future broadcasters
and manufacturers should pay attention to, according to Dr. Townsend, are uniform world transmis-

sion; smart receivers that
automatically adjust to the
transmission standard being

received; and modular systems for
easy service /replacement. In
accepting the challenges of the
future, Dr. Townsend seemed to
be calling for wisdom and flexibility, noting that "an idea is not
responsible for the people who
believe in it."

Who's

Pulsing the
Editors?
Convergence,
CMX, Datatron, and
Videomedia know something
about RS -170A Sync Generators
that you should know.

AN

These and other leading manufacturers are committed to
producing the ultimate in quality videotape editing equipment. How? By using the PMG -312
Master Sync Generator system to test and pulse their editing systems.
The complete dual sync system consists of a dual power supply frame, two
RS -170A Generators, and an Automatic Changeover. The Automatic Changeover meters each
generator pulse and DC voltage for fault indication. The PMG -312 offers chrominance
subcarrier with an accuracy of .35Hz stability over a one year period. Subcarrier to
horizontal phase relationship is maintained in reference to line 10, RS-170A. Black burst is
optional. Professional broadcast quality
at very attractive prices. Two year
parts and labor warranty.
These manufacturers of
editing systems know who's
pulsing the system and now
::.z 4 :
so do you. Is Lenco pulsing your
e ''
editing equipment? Don't you think it is time we did?
Lenco, Inc., Electronics Division 300 N. Maryland St. Jackson, Missouri 63755.
Telephone: (314) 243 -3147

ra

Enoneered and manufac,ured in the United Slates

AC*

The Prro%ssionals' Choice
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Booth activity at the SMPTE Winter Conference was brisk even though the technical sessions were heavily attended.
Photos: Donna Foster.Roizen. Courtesy of SMPTE.

selection of retrospective and
forward- looking papers and there
would not probably be any surprises
at the convention.
As you may recall, the last time this
conference was held in San Francisco, it made history with demonstrations of a digital TV studio at KPIX.
This year's convention did not make
history, but it was an excellent con-

ference, nevertheless.
THE TECHNICAL SESSIONS
In keeping with the theme of this

year's convention, "Pictures of the
Future," the Program Committee,
chaired by David Fibush, scheduled
four sessions, each lasting half of a
day. These covered generating,

manipulating, recording and programming the video picture. A listing of the
papers and authors is provided in a

sidebar to illustrate the scope of the
overall program. (See page 60.)
The conference proceedings, published in book form, were targeted for
release in March. Copies may be
ordered* from the SMPTE and were
'See the previously mentioned sidebar on page 60.

don't need a special diversity
receiver to solve your wireless
microphone dropout problems
You

Only Swintek offers multi-antenna RF switching diversity that can be used
with any Swintek or most VHF/UHF receivers thus providing true RF
switching diversity for much less than a dedicated diversity receiver.
The Model RFSD switches RF instead of audio, thereby, virtually eliminating transients (clicks and pops) normally found in most conventional dual

diversity receivers.
Contains two narrow band frequency modules that discriminate between
adjacent channels allowing many closely spaced frequencies to be used
on a set.

Plug in module allows frequency to be changed in the field.
Call or write for your free catalog that details the RFSD and Swintek antenna products. Swintek -the proven performers.

Swinje%
TELECOMMUNICATIONS DIVISION

1180 ASTER AVENUE. UNIT J ! SUNNYVALE, CA 94086
(408) 249 -5594 f TELEX 172-150 SWINTEK SUVL
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Model RFSD

31/2"Wx13/4- Hx51/4

D

With state-of-the-art technology in their
recording studios, Lucasfilm Ltd. didn't settle
for do it yourself jackûelds.
Lucasfilm's special effects in sight
and sound have become the hallmarks of the STAR WARS saga. To
achieve those other -world sound effects takes a lot of patching, switching, and mixing.
When Lucasfilm's audio patching
requirements called for a unique and
complex design to provide high quality audio throughout its complex, Chief Audio Engineer Tom
Holman selected ADC to manufacture jackfields to fit those requirements. All Tom had to do was plug
them in, and the jackfields were
ready to go- guaranteed and pretested- eliminating the hours of wiring, testing, and correcting that
do -it- yourself jackfields often require. ADC custom and standard
jackfields can save as much as 50% of
the cost of do -it-yourself jackfields.
In addition, we offer more than 240
configurations in 1/4" or Bantam
jacks, wire wrap or solder terminations, variable cable lengths, plus a
variety of normalling configurations
and types of terminations (including
our revolutionary new "punch down" connectors, introduced at this

year's NAB). We inspect and

computer -test every circuit to make
sure it lives up to spec. That's why we
can offer a five -year warranty on every
unit.
Best of all, we can have any of our
standard jackfields on their way to
you in only two to four weeks. And
that's a promise we can deliver. For
information about ADC's standard
or custom jackfields, write ADC,
4900 West 78th Street, Minneapolis,
MN 55435. Or call our toll -free
hotline -1- 800 -328 -6188. In Minnesota, call (612) 835 -6800.

(Above) ADC custom jackfields form an integral part of

Lucasfilm's state -of-the -art audio technology.
(Right) Tom Holman, Chief Audio Engineer for Lucasfilm Ltd.,
selected ADC for responsiveness, quality, and reliability.
Circle (40) on Reply Card

Stephen Kerman (left) of Tektronix and
Robert Daines of Custom Video Systems
chaired the session on TV graphics and
special effects.

David Fibush (left) of Ampex and
Thomas Mehrens of Sony chaired the
session on the future of videotape formats.

Roy Trumbull (left) and S. Merrill Weiss

chaired the session, "Programming the
Picture," and delivered individual papers
as well.

RECORDING THE PICTURES
L

Technical

sessions

-

GENERATING THE PICTURES

Session chairman: Gerry Brill, Ampex.
"New Chrominance Components for Multiplexed
Component Video Signals in HDTV Systems,"
Charles Rhodes, Scientific -Atlanta, Atlanta, GA.
"The HDTV Camera Fighting the Resolution/Noise
Battle," Dr. Ulrich H. Reimers, Robert Bosch GmbH,
West Germany.
"A High Definition Still -Frame TV System," Glen
Southworth, Colorado Video Labs, Boulder, CO.
"Extended Definition Television with High Picture
Quality," Dr. B. Wendland, Univ. of Dortmund,
Dortmund, West Germany.
"Today's Photographic Imaging Technology for
Tomorrow's HDTV System," Richard Schafer, et al,
Eastman Kodak, Rochester, NY.
"Compatible Systems for High Fidelity Television,"
Richard N. Jackson, Philips Research Labs, Surrey,
UK; and Dr. M. Annegarn, Philips Research Labs,
Eindhoven, The Netherlands.
"Switching and Distribution of High Resolution RGB
Video Signals," Patric L. Lewis and Lee V. Good,
Ames Research Center, Moffett Field, CA.

-

MANIPULATING THE PICTURES
Session chairman: Steve Kerman, Tektronix.
Vice chairman: Bob Daines, Custom Video Systems.
"Arithmetic Control Algorithms for Digital Video
Effects," Jim Blecksmith, Grass Valley Group,
Grass Valley, CA.
"Technical Director's Interface to Digital Video
Effects," Richard Dienhart, NEC, Elk Grove
Village, IL.
"The Computer -controlled Frame Buffer as a
Production Tool," Tom Klimek and Herman Towles,
Jr., Computer Creations, South Bend, IN.
"Computer Graphics Animation," Peter Black, Xiphias,
Santa Monica, CA.
"Menu- Driven User Interfaces for Videographics,"
Richard Shoup, Aurora Systems, San Francisco, CA.
"Tools for Interactive Picture Processing Systems,"
Alan Bridges, Via Video, Cupertino, CA.
"Digital Special Effects," Lance Williams, NYIT, Old
Westbury, NY.
"Graphical Digits," Richard Taylor, Quantel Ltd.,
Berkshire, UK.

60
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Session chairman: David Fibush, Ampex.
Vice chairman: Tom Mehrens, Sony.
"The Type C Format -A Moving Target," William
Carpenter, Ampex, Redwood City, CA.
"A Second Generation of Type C 1 -inch VTR," H.
Tanimura and Y. Fujiwara, Sony Video Products,
San Jose, CA.
"Analog Components, Multiplexed Components and
Digital Components Friends or Foes ?" John
Baldwin, IBA, Winchester, Hants, England.
"An Introduction to Analog Components Recording
Technique," Koichi Sadashige, Matsushita Electric,
Secaucus, NJ.
"Digital Video Recording: New Results in Channel
Coding and Error Protection," Juergen K. R.
Heitmann, Robert Bosch GmbH, Darmstadt, West
Germany.
"8-9 Block Code: A dc-free Channel Code for Digital
Magnetic Recording," H. Yoshida, Y. Hashimoto and
T. Shimada, Sony, Kanagawa -Ken, Japan.
"Design Criteria for the New Broadcast Video
Recording System Employing 1/2 -inch VHS Cassette
Tape," I. Arimura and Koichi Sadashige, Matsushita
Electric. Secaucus, NJ.
PROGRAMMING THE PICTURES

Session chairman: Merrill Weiss, KPIX-TV.
Vice chairman: Roy Trumbull, KRON -TV.
"How Not To Be Frightened by Microprocessors,"
E. Stanley Busby, Ampex, Redwood City, CA.
"Sharing the Software Development Load Between
User and Manufacturer," Larry Seehorn, Control
Video, Campbell, CA.
"Microprocessor Control Achieves Design Flexibility
for Video Production Switchers," Howard P. Butler
and David C. White, Grass Valley Group, Grass
Valley, CA.
"Diagnostics for a Microprocessor-based Videotape
Recorder," M. Glen Rose and Gary Warren, Ampex,
Redwood City, CA.
"Product Growth Through Software," Bernard Hurley,
RCA, Camden, NJ.
"A Microprocessor-based Camera Remote Control
Unit," John A. Grey, RCA, Camden, NJ.
"An Intelligent Time Peripheral for Computer-based
Videotape Editing Systems," Mike Racelo, EECO,
Santa Ana, CA.
"Digital Diagnostics- How Much Should the Patient
Tell," Roy Trumbull, KRON -TV, San Francisco, CA.
"Rolling Your Own Customized Microcomputers for
Custom Applications," Merrill Weiss, KPIX -TV, San
Francisco, CA.
"The Evolution of a Comprehensive Computer Support
System for the TV Operation," John Anderson and
Michael Tooms, Protel Computer Systems,
Wokingham, UK.
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TOWNSEND
The Television

Transmission Specialists
Running a straight course keeps Townsend a step or two ahead
of the competition.
The many opportunities in television have attracted several of today's largest corporations into
our industry from a variety of backgrounds. Since
the beginning, Townsend Associates has been dedicated to the design, development, and manufac-

ture of television transmission equipment exclusively. It's not a sideline with us. And we're not
someone else's subsidiary. From transmitters to
components, everything we develop and produce is
mainstream to the transmission of television.

INNOVATIONS
THROUGH
SPECIALIZED R &D
High Power UHF & VHF
Television Transmission

Multipoint Distribution
Service (MDS) And ITFS

FIRST solid state exciter.

Custom Engineering

to introduce external cavity klystrons.
FIRST
to provide a regulated and adjustable
power supply...PERVEAC.

FIRST to employ emergency klystron
multiplex circuitry for UHF.

FIRST and only manufacturer with hardware and the know-how to up -power all
major brands of T.V. transmitters.

to manufacture and employ plug in
vacuum contactors for T.V. transmitters.

FIRST 100% solid state transmitters in
both 10 watt and 100 watt.
FIRST with intermod free external diplexing of the aural and visual carriers.

Major Components
FIRST
solid state pulser.
FIRST

FIRST

Low Power UHF And VHF

Transmission Systems
FIRST manufacturer of High Power
transmitters for L.P.T.V.
FIRST integrated antenna and amplifier
transmission system for low power UHF.

The R & D Group
Our "FIRST" Team,
The many transmission innovations developed by the Townsend
R & D group have often
involved technologies

Satellite Rebroadcast
Systems
FIRST transmitter manufacturer to
introduce satellite system concept
through a cooperative effort with a TYRO
manufacturer.
FIRST to have a complete line of transmitters for satellite rebroadcast systems. We design and build rebroadcasting systems for UHF and VHF and each is
available in either low or high power configurations.

borrowed from other
fields. Their singular
purpose is to find ways
to measurably raise
the state -of- the -art in
just one field...television transmission.

TAW
NSEND
ASSOCIATES, INC.
79 Mainline Dr.. Westfield. MA 01085 Tel. 413 -568 -9581 TNX #710 -356 -1521
West Coast: 1080 Los Molinos Way. Sacramento, CA 95825
Bangkok: Box 11 -1240.
Nana. Thailand 10112
Canada: Comad Comm.. 91 Kelfleld St.. Rexdale, Ontario M9W 5A3
Australia: TBC PTY. Ltd.. 6 Childers Rd., Thomleigh, NS.W. 2120
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to be available for
NAB -'83 /Las Vegas.

Richard Dienhart of NEC America
discussed the technical director's interface to digital video effects, with special
emphasis on automation of digita: effects.

purchase at

Overall, the papers this year provided an excellent balance by covering the state -of- the-art and future
trends in each subtopic addressed:
picture generation, manipulation, recording and programming. As mentioned, the proceedings should be
available before this report on the conference is off the press. You can read
the full papers there, but the following
are a few comments of note that will
not appear in the book:
Charles Rhodes, long identified
with Tektronix but now with

THERE'S A VIDEO

PATCHING SYSTEM

THAT'S
BETTER.
HERE IT IS.
HERE'S WHY:
l"

Only

THE DYNATECH

COAXIAL PATCH Gives You
All These Features: normal -thru
connection, cross -patching, noninterrupting on -line monitoring of
live circuits, AND Coterm's automatic termination of patched -out
circuits within the jack.
All These DYNATECH Features
Plus the least amount of noise
pick -up, signal degradation and
signal loss. This patented, shielded
jack helps reduce interference due
to EMI, RH, hum, noise and crosstalk. Unbalanced line, coaxial
equipment transmits signals in excess of 400 MHz with negligible insertion loss, cross -talk or VSWR.

Normal -Thru Connection eliminates patch cords or normalling
you
plugs for dedicated circuits
get less signal degradation and you
get a clean, uncluttered patchfield
reducing the possibility of errors when a patch must be made.

-

-

To Break The Normal -Thru Connection, you insert a patch cord
that allows cross connections to be
made. Sources that are patchedout are automatically terminated
within the jack in the proper impedance. Test probes may be inserted
in the jack to monitor a signal without interrupting the live circuit.

TO FIND OUT HOW Dynatech's
coaxial patching /switching system
can fulfill your requirements,
CALL OR WRITE TODAY.

Dynatech
Data Systems

7644 Dynatech Court

Springfield, Virginia 22153

800- 368 -2210

Scientific -Atlanta, presented a new
luminance equation and addressed a
question foremost in the minds of
many: Should a new video signal
standard be developed that
perpetuates the present situation?
A number of papers considered
video pictures of high quality, but
many authors took issue with HDTV
as a designation for this newly
developing technology. Other recommendations included High Quality,
Higher Definition, Extended Definition
and High Resolution. But regardless of
what it is called, higher quality video
pictures are in our future, and the
SMPTE provides the setting for this
advancing technology to flourish.
As observed in the outline of
papers, attendees saw a lot of emphasis on graphics generation and animation. We first began to see papers on
these techniques at SMPTE about four
years ago, and they are always fascinating to sit through. Of special note
is the dramatic way that authors now
combine displays of slides, still- stores
and videotape to bring out the power
of modern electronic videographic
systems.
In his paper, Richard Taylor of
Quantel explored the power of the
Quantel Paint Box with its capability
of electronically mixing paints as in
traditional brush artwork. He finished
his paper with a videotape of picture
manipulation that brought out other
Quantel equipment capabilities.
Throughout the videographics
papers, there was a common theme
that authors stressed in various ways.
Dick Shoup of Aurora Systems may
have brought this point out most
clearly: The graphics system is just a
tool, and the system must know who
is the boss. All stressed the crucial
role of the creative person at the controls.
Dick Dienhart of NEC chiefly addressed the interfacing to digital video
effects systems, with special emphasis
on automation. He also mentioned
other aspects of technology assuming
their roles in broadcasting, including
bubble memories, voice -operation of
equipment and remote control techniques.
With the advent of the M Format
equipment, Koichi Sadashige of Matsushita pointed out that there is a
definite trend for professional and
consumer equipment to grow closer
together in performance.
The most significant report at the
meeting may well be the address
presented jointly by Robert McAll,
chairman of the SMPTE Working
Group on Digital Control; and M. J.
Stickler, chairman of the EBU Ad Hoc
Group for Control. They reviewed the

In Virginia, (703) 569 -9000

Continued on page 66
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Take a close look at Harris SX Series
solid -state AM transmitters...

When you add up all the benefits,
the choice is clear.
Available in I kW, 2.5 kW and 5
kW, the field- proven Harris SX
Series transmitter is packed
with advanced technology to
bring you the utmost in
operational efficiency and
performance. Compare overall
specifications with any
competitive transmitter.

PUSHBUTTON
DIAGNOSTICS
Here is your centrally
located monitoring
point for a vast number
of useful operating
parameters
all right
up front
all at fingertip command.

--

MAXIMUM OVERALL
EFFICIENCY

AM STEREO

COMPATIBLE
Harris is the only transmitter manufacturer
with extensive AM Stereo
experience. That's a plus,
special consideration
incidental phase
modulation...audio input to RF
envelope output phase lin earity...and RF channel phase
as

is given to

response.

MOSFETs (Metal
Oxide Semiconductor Field
Effect
Transistors) in
the modulator and PA stages
give you significant benefits
over older bipolar transistor
and tube technology. For
example, MOSFETs
incorporated into the Harris
design result in higher overall
efficiency
typically 70% or
better.

DIRECT POWER
SAVINGS

SX Series transmitters save you

up to 46% more power than
other transmitters currently in
use. A definite edge when
there's a premium on every
kilowatt consumed.

-

ENHANCED AUDIO

QUALITY
Harris' patented Polyphase
Pulse Duration
Modulation is a highly

all these benefits.
Today you simply can't afford
to he without a Harris SX
transmitter. For more
information, contact Harris
Corporation, Broadcast
So add up

efficient 4-phase system.
The audio input is sampled
four times during each
PDM cycle. Your listeners will
notice the marked
improvement in audio quality.

Division, P.O. Box 4290,
Quincy, Illinois 62305 -4290.
217 -222 -8200.

GO

HARRIS
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THE STATE-OF-THE-ART IN ROUTING
There are a number of people
number of places who claim
they're state -of- the-art. But let's face
it, the state -of-the -art in routing
switchers hasn't changed significantly
in a

in years.

Until now. Because 3M is introducing a whole new approach to
switching technology. And starting
today, you can look to Minnesota for

www.americanradiohistory.com

the true state -of- the-art.
Our Series H Switching Systems
utilize hybrid integrated circuitry,
a technology developed in the
aerospace and medical industries.
The results are the best
performance specs in the business.
Reliability is improved and maintenance is reduced.
Expansion is easier than ever.

SWITCHERS JUST CHANGED STATES.
And thanks to miniaturization,
there's at least a 300% increase
in crosspoints -per-rack-unit. What
used to take up an entire room can
now fit in a closet.
Best of all, we offer all these
advantages at a price that's actually
comparable to the price of conventional switching systems.
So if you still think of the state-

of-the -art in terms of yesterday's
technology, stop by our booth
at the NAB or call us toll -free at
1 -800- 328 -1684. In Minnesota, call
toll-free 1-800-792-1072. Outside

the continental U.S., call Internalonal Operations collect at 1 -612736 -2549. Well give you a whole
new sense of direction.

3M

St- Paul

Minnesota

www.americanradiohistory.com

Continued from page 62

history of the extensive SMPTE /EBU
efforts to evolve a serial digital control
(interface) for TV and related equipment and presented a digest of the
standard being recommended. A formal release is reported in an accompanying sidebar (at right). Also, a series
of articles and special notices are being planned to aid in the adoption of
the standard into new hardware.
The award for the most humorous
paper at the conference goes to Stan
Busby for telling us how not to be
frightened by microprocessors. He
cranked his paper out on a home computer /word processor to emphasize
the modern trend in "writing" an address.
The most unique session, the last,
saw the session chairmen serving both
as chairmen and as principal
speakers. Roy Trumbull of KRON
touched on a subject dear to most
engineers: diagnostics and maintenance, with special attention to digital
equipment. Merrill Weiss of KPIX outlined the unique system he has
developed at KPIX for computer control of station functions. The main
thrust of his message was for
engineers to do their design planning
thoroughly so that manufacturers
could build special equipment needed

Standards agreement
reached on remote control
of broadcast TV equipment
The SMPTE Working Group for

Control of Broadcast
Television Equipment (T14.10),
under the chairmanship of Robert
McAll, met with the European
Broadcasting Union (EBU) Ad Hoc
Group on Remote Control, under
the chairmanship of Michael J.
Stickler, during the recent SMPTE
Television Conference. During
this meeting, the Combined
groups finalized and achieved
agreement on two additional
Remote

documents concerned with
message architecture and interconnection between units.
These two new documents will
complement the two previously
agreed upon standards: Electrical
and Mechanical Characteristics
for Digital Control Interface,
ANSI /SMPTE 207M; and Supervisory Protocol for Digital Control

Interface, RP 113, published in the
September 1982 SMPTE Journal.
The combined set of standards

will constitute the general

specifications for a real time
remote control system for broadcast equipment used by the TV
and radio industries. The newly
developed documents have been
submitted to the Committee on
Television Video Technology,
under the chairmanship of David
Horowitz, for formal letter ballot.
Stickler further reported that
functionally identical documents
will simultaneously be submitted
by the EBU Ad Hoc Group to its
parent committee G -5 on Production Systems Engineering for
acceptance. These joint actions
are the preliminary steps to international agreement and standardization.

Continued on page 70

Unmeasurable Performance
The SPECTRA SOUND Model 1500
is the only graphic equalizer available
with unmeasurable distortion. The
1500 is also the quietest of all equalization devices. The result, a measurable improvement in audio system
performance when varied equalization requirements exist.

SPECTRA

DISTORTION
I.M. and T.H.D. below .0018 %, 20Hz
to 20kHz, +18dBv, test equipment
residual.
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New Gould portable video monitor/
oscilloscope lets you select by number
any line of composite video.
Meet our new 0S3350/5. It's the first -ever
NTSC 525 -line waveform monitor, complete
picture monitor, and 40 MHz oscilloscope combined in a single, portable package.
Through an onboard time -base generator, it
lets you examine each of the composite video
signal's 525 lines -one at a time. PAL plug -in
available.
Or you can display complete pictures, highlighting any line selected for inspection to
show the relationship between waveform and
picture.
And finally, our OS3350/5 functions as a
general -purpose 40 MHz, 5mV /cm dual -trace
scope.

Our compact monitor /oscilloscope is suited
for testing and troubleshooting TV, CATV,
CCTV, video recorder /playback and other
equipment in mobile TV, microwave repeater,
broadcast station, institutional, military, plant
and production -line applications.
For more information, contact Gould Inc.,
Instruments Division, 35129 Curtis Boulevard,
Eastlake, OH 44094. Phone 800/321 -3035.

m>

GOULD

Electronics & Electrical Products
Circle (47) on Reply Card
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Gould's monitor/oscilloscope an display
a complete picture with a bri ht line
indicating the line under exa ination.

Or it can look at a video signal line -by -line.
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TAKE A CLOSE LOOK AT
THE NEW PRIMUS
CART MACHINES.
Introducing the PRIMUS
(pree.mtis) cartridge recording /reproduction system from Ramko
Research.
These new cart machines are
engineered to be demonstrably and
dramatically better than any other cart
machines in the industry. They deliver
signal -to- noise, distortion and frequency
response specifications that are unrivaled.
They set a new standard for the lowest
wow and flutter. They're built rugged
throughout to guarantee adherence to
specifications.

COMPARE THESE
SPECIFICATIONS: YOU BE
THE JUDGE.

Signal -1

1olae Ratio:

-60

Distortion (System):
Frequency Response:

Wow 8 Flutter:

0 9%

±1 5 dB
0

Price:

dB

095%

S2

550

-50
2

±2

-47

0%

1

±2

0 2%

$2.810

0

d3

0%
0

-52

Distortion (System):

2 0%

43

15%

Frequency Response:

±2.0 .F

BETTER ENGINEERING
Mono or Stereo, RP or playback. here
are more reasons why the PRIMUS cart
machines are the industry's most
advanced.
The PRIMUS transport deck is
thick cast alloy for superior stability. It's
covered with stainless steel for wear
resistance and EMI shielding. The
machined headmount allows easy and
precise adjustments, In addition, the
heads are internally illuminated for
cleaning and inspection. For smoother
insertion and withdrawal and to prevent
distortion, carts are securely held at the
edges by spring loaded rollers, rather
than friction springs. To prevent tape
skew, pìnchroller parallellism is adjustable with the motor running. The pinch
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automatic 402 digit timer is optional. All
electronics are on plug -in modules and
^eat' panel connectors are quick
disconnect type.
In summary. the PRIMUS cart
nachines have been engineered to be the
nost sophisticated broadcast reproduction
system you can buy for under á3,000.

COMPARE
THE PHASEMASTER:
YOU'RE THE JUDGE AGAIN.
If you're in the market for the
ultimate Stereo phase-correcting
cart machine, look to our Phase Master, the broadcaster's premier
phase-correcting, stereo cart
machine.
as
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sistently repeatable, accurate electronic
phase alignment. A front panel phase
meter and internal diagnostics are added
for operating ease.
PhaseMaster works flawlessly with
any cartridge and eliminates the compromise of unreliable and inconsistent
electromechanical schemes. The trade -offs
imposed by noise-inducing and noncompatible matrixing approaches are now
history. Complex, inexact cross-correlation techniques have been discarded.
With PhaseMaster you're positively
guaranteed compatibility with all your
previously recorded carts. Here's a cart
machine truly ready for superior FM &
AM Stereo applications
a machine that
rivals the performance of an open reel

troller is engaged by an adjustable airdampened solenoid with a Teflon -coated
plunger for friction -free, quiet operation.
Optical sensors start the motor when a
cart is inserted. This not only eliminated
start -up wow, but it means there are no
mechanical switches to break or jam.
Bearings have a longer life too because
:he motor doesn't need to run continuously. A crystal- controlled. brushless D.C.
servo motor insures timing accuracy to
within 0.05%. The minimal motor heat is
kept away from your tapes by a high
traction, ceramic capstan. Tape speeds
17.5 & 15 ipsl are field selectable.
With PRIMUS, you have three cue
tones with sharp, error -free digital
sensing. Solidstate bar graph meters and
r?cnantic a ¡;, r cLc' n
>t

THE CERTIFIED
PERFORMANCE
GUARANTEE
Whether you invest in PRIMUS or
PhaseMaster, you'll receive a two year
warranty* and a Certified Performance
Gold Card that instantly puts you in
contact with our Technical Assistance
Department over our toll -free hotline.
To put PRIMUS or PhaseMaster to
task call (8001 821-2545 or contact your
nearest Ramko Research sales representative or distributor. Ask about our two
week free trial.
Take a close look at how the Certified

Performance of PRIMUS or PhaseMaster
a whole lot easier.

can make your job

PRIMUS

The PhaseMaster has all the features
PRIMUS plus, the advantages of con-

R:unkn Research, 11355-A Folsom Blvd.. Rancho ('trdova,

l':\

9r;671)

9t6 (3:35.3600 Telex: 17649:3 RAMkI)SA(
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Continued from page 66
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expands
Moderator Robert Daines (kneeling) gives last minute instructions to speakers of the
session concerning TV graphics and special effects.

MCI /Quantel announced at the
SMPTE conference that it has expanded its operations into a new
21,000- square -foot facility in Palo
Alto, CA. In the process, it has

combined its previously separate
headquarters and manufacturing
group and increased available
floor space by 50° /u.
The new facility, located at 3290
West Bayshore Road, also includes an additional 21,000
square -feet for future expansion.
An important feature of the
building is a central signal distribution system. Designed by
George Hamilton, MCIIQuantel's
director of engineering, the
system feeds controlled video
signals to all manufacturing test
stations, field- service work stations, demonstration rooms and
classrooms.
The building has also been
equipped with a burn -in area in
which the company's sophisticated electronic broadcasting equipment can be tested over a range of
temperatures. Dedicated product
demonstration rooms and classrooms will enable the company to
-

increase

its

already heavy

schedule of customer training
courses.
Digital video products currently
being manufactured by MCI /Quantel in Palo Alto include the DFS
1550 TBC /synchronizer, the DFS
1750 frame -store synchronizer,
the DPE 5000 /SP production effects system and peripheral
equipment such as switching
devices.
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Glen Southworth (left), one of the early speakers. discusses some of the historical
work in HDTV with Bill Rhodes, BE editorial director.
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Robert McAll (left) and M. J. Stickler brought attendees up -to -date on the status of
serial digital control of TV and related equipment.
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Digital
Test

Generator

Price/ Performance at its Peak
If cos: effectiveness of your equipmeit
dollar is as important to you as stateof- the -art technology, then you cannot
afford to ignore the DTG- 1100N.
In just one rack unit you get 35 computer
generated, precision video test signals and
microprocessor controlled signal selection.
The user- friendly front panel menu and
status indicators let you look and select...
easy as -2 -3!
Full remote control is also available.
-

1

NEW FOR NAB '83
The VIP- -1101N Vertical Interval Processor is
a sophisticated, versatile companion for the
DTG -1100N Digital Test Generator. It is a
stand -alone unit featuring a digital sync generator
which always maintains RS170A in the digitally
genera. :ed black output. Microprocessor control
with digital read -out allows insertion /deletion of
VIT sicinals or data in lines 10 to 21 of either
field. The unit is scheduled to be shown at NAB '83.
Don't miss it!

I

LEITCH
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Engineering
Committee meetings
A number of important SMPTE
Engineering Committee meetings
sponsored by the society took
place during the conference. The
purpose of the committees is to
aid the development and maintenance of engineering standards
and practices for the TV arts. The
17 committees that met during the
conference were as follows:
Subgroup on Camera /Recorder
System Design
Subgroup on Camera /Recorder
Interface
Working Group on Camera/
Recorder Component Analog
Working Group on Digital Video
Standards
HDTV Subgroup #2
Psychophysics
HDTV Subgroup #4- Equipment
Working Group on Digital Tape
Recording

-

Study Group on Digital Tape
Recording
Study Group on Digital
Television
HDTV Subgroup #1Production
HDTV Subgroup #3-

Distribution
Study Group on Digital Studio
Implementation
Working Group on Time and
Control
TV Technology Committee
Study Group on High Definition
Television
Standards Committee
Working Group on Digital
Control of TV Studio Equipment
Progress resulting from these
meetings will be included in our
Associations department as the
SMPTE issues formal statements.

Stanley Busby of Ampex: Don't
microprocessors frighten you.

b

YOU

MI

400
t

-

r
Any way you plan it,
the Quad -Eight 248 Series is the affordable
performance leader. TV, Radio, Recording, P.A., or Film, the
248 system allows you to tailor the console to your current and future needs.
All of this flexibility, available at a price competitive with the "pre- packaged"
consoles. Check it out - more features, Quad -Eight performance, and
Quad -Eight reliability.
CALL YOUR DEALER. OR:

LQi

artist in every engineer.
Vase Street, North Hollywood, California 91605
Telephone: (213) 764 -1516
Telex: 662 -446 QUADFATHER LSA
11929

f

f'

Quad -Eight Electronics For the

;
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OW: ADVANCED TECHNOLOGY TETRODES
R FM -RADIO BROADCASTING

tate-of-the-art technology.
High gain, for simpler transmitters.
performances.
Unbeatable reliability.
High output carrier power:
TH 298: 3 kW TH 369: 5 kW TH 399:12 kW TH 374: 30 kW.
pecially designed, proven RF line- circuit assemblies,
1Jop- quality

marched to the tubes.

And backed up by the reputation for quality of THOMSON -CSF,
a name to rely on!
'41p1
1111II'

illllluli

THOMSON-CSF
COO INIpOO AECúS
OMSON -CSF COMPONENTS CORPORATION
30 ROUTE SEVENTEEN NORTH. RUTHERFORD. NEW JERSEY
BR
TH

GERMANY
THOMSON

ZIL

MSON

CSF

NIES DO BRASIL Lido
)11) 542 47 22

CO
SA

CA

ELECTRON TUBE DIVISION
;1.201)

4382300 / TWX: 710989.7286

SPAIN
CSF

THOMSON CSF
COMPONENTES Y TUBOS S.A.

PAULO

BAUELEMENTE GmbH
MUNCHEN .089 78 79 0

ADA

UNITED KINGDOM

SWEDEN

THOMSON CSF
COMPONENTS AND MATERIALS Lid
BASINGSTOKE 12561 29.155

1HOMSON -CSF
KOMPONENTER 8 ELEKTRONROR AB
STOCKHOLM (8) 225815

ITALY

JAPAN
THOMSON JAPANK.K.
TOKYO 131 264.63.46

TH
OT

'MSON.CSF CANADA LTd.N4e.
WA 16131236.36.28

FR

NCE

TH

MSON CSF

'

DIV SION TUBES ELECTRONIOUES
LOGNE BILLANCOURT
TEL

07070, TEL.:

-111604.81.75

THOMSON CSF COMPONENTI
ROMA 161638 14 58
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during implementation. "And if you
do it right, everyone gains," he said.
With all the emphasis on computers in the broadcast environment,
it was not unexpected that the most used term to emerge from this convention was user -friendly. This term was
liberally bandied about to express the
responsiveness of computers as a tool,
an aid to broadcasters for control
functions.
OTHER ACTION

John
Baldwin of
the
Analog /multiplexed /digital
ponents

- friends or foes?

IBA:
com-

Richard Shoup of

Menu -driven

Aurora

Systems:

user interfaces

for

videographics.

Not all the action during the
SMPTE meetings takes place in the
formal exhibits and in the sessions.
There is typically added action in
hospitality suites, as noted elsewhere
for Via Video, Quantel and RCA.
For members of the press, this year's
SMPTE meeting provided a special
added attraction: a tour of the Ampex
Museum of Magnetic Recording. Because of a flight delay, the BE staff did
not get to join the press for this special
occasion. But we did arrive, hours
late, to receive a special showing by
George Boardman, Ampex, and Peter
Hammar, curator of the museum. A
short article on this unique museum
appeared in the March 1983 issue of
Broadcast Engineering.

FINAL NOTE

Charles Rhodes of Scientific -Atlanta:
New chrominance and luminance components.

Boris Townsend of the IBA: In the next
decade...chips of biological complexity.

Next year's SMPTE Winter TV Con
ference is scheduled for Montreal,
Canada, with dates to be announced
In 1985, it will return to the St. Francis Hotel in San Francisco. I :T:N))

SMPTE exhibits
The equipment exhibition associated with the Winter SMPTE
conference for television enjoyed
heavy traffic even during the
technical papers. In all, 26 manufacturers or representatives displayed innovative equipment, including those using hospitality
suites.
ADDA provided demonstrations of multigeneration graphics
building with the ESPC still -processor. The recently introduced
AC -20 dual -channel TBC caught
attention as well, with its added
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digital production effects.
Adams -Smith displayed its
versatile time code generator/
reader equipment, the 2600 series.
Capabilities include SMPTE and
EBU longitudinal and VITC time
codes and interfacing auxiliaries.

VTRs interconnected was the
ARC -40, the studio compatible
1/2 -inch VCR that complements the
ARC- 101FPC -10 VCR system,
along with the VPR 3 and a 3/4 -inch
U
Format system. At several

items of particular interest in the
AMPEX exhibit caught the attention of conferees. The HPE -1CN
editor ("N" for news) now includes
the capability for interfacing to a
variety of 1/2 -inch, 3/4 -inch and
1 -inch
VTRs. Among the 3 -play

recorder/camera was being used
to document the presentations.
Master Control Automation
was the theme of Data Communi-

Several videotape -related

April 1983
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points during the technical
papers, an ARC- 10 /FPC -10

Continued

Share in
Our Pride.

We're 20 years old and we're proud of it.
In switchers, digital effects, and automation, we
have led the way.
We put the star in switchers.
Our Squee Zoom is to production what coke is to
soft drinks.
And we continue to write the rules on
automation.
Look to Vital for engineering excellence for the
next 20 years.

VITAL INDUSTRIES, INC.
3700 N.E. 53rd. Avenue, Gainesville, Florida 32601
904 378 -1581, 800 874 -4608
TWX 810 -825 -2370, TLX 80 -8572 Vital -A -Gain
Circle (52) on Reply Cara

cations Corporation's booth.
DCC's BIAS package manages onair switching, machine delegation
and control, as well as provides
FCC logs and business reports.
(See an application of BIAS at
WISH -TV, on page 16 of this
issue.)

Broadcast Marketing Associates demonstrated the Lake Systems Corporation program automation equipment. The La -Kart
broadcast software package is
capable of controlling up to 30
machines, with U, M and C Formats all possible, and with broadcast LPTV and CATV applications
suggested.
Cinema Products used an Ike garni EC -35 camera equipped with
a wide -angle anamorphic prime
lens to display a widescreen picture. A modified Barco TV projector was used in the demonstration. Cinema Products also promoted the Starnet Teleconferencing services of Starcast Services.
Control Video Corporation,
known for its Sequencer commercial insertion system for satellite relayed programming applications, stressed its latest system,
the Lightfinger editing controller.

production system; automation
and digital control with the

Besides allowing access to the
system software with a keyboard,
the monitor's CRT screen allows
interactive operator control, using
infrared technology.
Fortel presented three systems: the Y -68832 total error corrector for color under VCR equipment; the C -YI072 TBC processor

modular M200 system; the 3258
digital SC/H phase meter; a 3280

digital audio multiplex /demultiplex system; and the 3291
fiber -optic data transmission
units.
The SK -110 TV camera drew

for component -based video

attention at the Hitachi exhibit.
The advanced computer control
system tracks and adjusts 31
parameters within the camera. A
complex system, containing up to

recorder systems; and the Digibloc synchronizer, a 2 -frame system that includes remote control
capability.
Providing tape was the main
thrust at the Fuji Photo Film exhibit. On display were 2 -, 1 -, 3/. -and
1/z -inch M, Beta or VHS Format
tape materials. An improved color
signal -to -noise ratio is claimed for
the Fuji tape formulation with
BERIDOX oxide materials.
Fujinon provided a glimpse at
a lens being suggested for HDTV
applications. Designed for use

of the cameras, could
aligned within two minutes.
96

MCI!Ouantel showed its
DLS6030 digital still -store library
system, capable of recording and
manipulating images, alongside
its SP system. The SP equipment
allows manipulation of live video
images in custom or catalog
moves. Within the quieter environs of the suite, Quantel's Paint
Box intrigued by- invitation -only

with microprocessor -controlled
cameras, the 1300 -TVL high
resolution capable lens includes a
compact RGB pattern projector
for rapid camera adjustment.
The Grass Valley Group multi
booth display included the
300 /Mark Il digital video effects

visitors. Staff artists

demon-

strated the innovative unit.

Merlin
displayed its
audio delay
restoration.

-

Engineering Works
ME -278 digital frame
unit for lip sync
One of

its

ME -258

Continued

4 Models -8 arid 10 mixer dual stereo with rotary or linear faders Transformer
Balanced Inputs and Outputs 3 Inputs Per Mixer internal pads allows mic /line
selection on the same mixer Two 4 -Input Auxiliary Input Selectors -may be
assigned to any mixer Pre -fader Pushbutton Cue -in addition to normal CCW
fader cue position LED Status Indicators -color coded to aid in instant identification
of function selectors Momentary or Continuous Remote Control Contacts
internally selectable. also controls optional digital timer reset /start Full Metering
Capability -two meters standard, up to four meters and /or digital clocks and timers
optionally available. all meters provided with LED peak indicators Gain Selectable
Microphone Preamps -provided with center tap access for phantom condenser
microphone power, processor input /output port with buffer amplifier for outboard
compressors, limiters. etc. Program-

-

-

mable Muting Logic -internal pin programmed matrix allov,s any
selection of monitor and ;ue
muting for the first five mixer
positions Pushbutton Aural

Phase Test Announcer's
Microphone Intercom -Air Selector Full
Dual Channel Operation idependent program and audition assignment pushbuttons Five Monitor Driver Outputs -four muted, one non -muted All Mixers
Switcs,- Selecttable to Mono or Stereo Ground -Plane Techniques Used
Throughout for Increased RF Immunity Selectable Internal or External
Master Level Controls Accessories and Options -mono mixdown, high
impedance (cassette) line input plug -ins, reference oscillator/line input plug -in,
additional microphone input plug -ins, digital clock, digital timer, linear faders.

LPB

citation series
LPB Inc.

Everything you want in an audio console
28 Bacton Hill Road Frazer, PA 19355 (215) 644 -1123

Manufacturers and Distributors of Broadcast Equipment since 1960
ç, 1981 LPB Inc.
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be

3M
IS HELPING
A LOT OF
COMPANIES
FILL A
ONE -INCH
GAP

a

For many broadcasters and production companies, wanting a one -inch
VTR system is one thing. But finding the money to buy one is quite another. That's
where 3M can help. We've put together a financing package that makes our
TT-8000 VTR very affordable. And the special combination of enhanced editing
features automatic track following and controlled tape interchange program make
the TT-8000 an even more attractive package. For a free brochure, call us toll -free
at -80C- 328 -1684 (1- 800 -792 -1072 in M nnesota), and find out how we've
brought professional quality one -inch VTR within reach.
1

Professional Audio /Video Equipment/3M.
3M hears you

Circle (54) on Reply Card
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Table I.
SMPTE exhibitors
For information from exhibitors at the Winter SMPTE TV Conference, the following Reader Service Numbers are provided for your convenience.
ADDA Corporation

Adams -Smith
Ampex Corporation
Broadcast Marketing
Associates
Cinema Products
Corporation
Control Video Corporation
Data Communications
Corporation
Fortel
Frezzolini Electronics
Fuji Photo Film USA
Fujinon
Grass Valley Group

(365)
(366)
(367)
(368)
(

)

(369)
(370)
(371)
(372)
(373)
(374)
(375)

Hitachi Denshi (America) .... (376)
MCI /Quantel
(377)
Merlin Engineering Works ...(378)
NEC America
(379)
Philips Television Systems ..(380)
Precision Echo
(381)
RCA Broadcast Systems .... (382)
Sony Corporation
(383)
3M Company
(384)
Tentel-Corporation
(385)
Thomson -CSF
(386)
Via Video
Videomedia
Vital Industries

(387)
(388)
(389)

-For navre information, contact: Cinema Products Corporation, 2037 Granville Ave., Los Angeles, CA 90025.

ultrawideband VTR units provided
the source of an HDTV demonstration tape on the video monitor.
The VTR, with a 10MHz band-

width,

TIGHT SPOT?
LOW CEILING?
DARK CORNER?

StÎK.Up
Mounts where you need it, in
any position
it weighs only
8 ozs. Small, tough, bright
light...the problem solver
you can tuck in your brief
case. The ultimate trick for

-

your bag of tricks.
Ideal for TV, film, stills.
100 watts, 3000° Kelvin.
Clip -on extension arms hold
color media.

A ready -to -go Stik -up Kit
containing three heads and
accessories is available.
Write or call for info.

StiKup
THE

GREAT

GAMERICAN
MARKET

WOODLAND HILLS CA 91365 -0178
TELEPHONE 213/883-8182 TWX 910 494 1233
POB 178

played

the material

developed by Compact Video and
presented via satellite at the Fall
'81 SMPTE convention in Los
Angeles. (See BE, January 1982,
page 84.)
Digital effects, with trajectory, multimove and the exclusive
(optional) bubble memory, are
featured in the E -Flex from NEC.
Video from the TT-7000 series VTR
allowed an impressive demonstration of the E -Flex system capabilities.
Introduced at the NAB -'82
show, the Philips Television Systems LDK-6 camera presented its
true colors at SMPTE-'83 on the
LDH -6200 color monitor. The
camera system includes individual microprocessors in its
various components to maintain
stable camera operation. Also at
SMPTE -'83, the highly portable
LDK -14LS camera caught its own
share of attention.
Precision Echo featured the
SQ -1 digital image compression
and manipulation equipment. A
single -channel system, the SQ -1
allows compression, positioning,
horizontal inversion, border effects and more.
Video component recording
with the Betacam brought many
to the Sony display. Once there,
the conferees also found the
digital post- correction BVX -30
unit, as well as the BVW -10,
BVU -820 and BVH -2000 machines,
featuring digital bus control

capabilities.
Tentel presented the Ten telometer tension gauge equipment for diagnosis and setup of
1 -inch C Format, as well as U, VHS
and Beta Format, VCRs. The TSH
gauges for 'h -inch Beta or VHS
and 3/4 -inch U Format machines

demonstrated determination of
sources of tape edge damage and
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font character generator/graphics
system. Composition, text -editing
and animation effects provide artistic freedom with a multiplane
frame store for special effects
graphics manipulations.
The NEC U-8000 1 -inch C
Format VTR shown by the 3M
Company included some cosmetic changes from the equipment introduced at NAB -'82 and
several internal improvements.
The performance of the machine
remains high quality. Along with
the VTR, 3M displayed the 40X
routing switcher with microprocessor control.
Videomedia's Eagle series

edit controllers include Z80
distributed intelligence similar to
the well -known Z6000 series. The
Z80 chip also finds use in the
VCM -200 master control automation system (and VCM -201 remote
sequencer units) and the Q -Star
serial transport automation and
remote equipment (upgradable to
a VCM -200). The STC-1 and STC -2
systems provide highly flexible
remote control via a twisted pair
based on Z80 processor technology.
A digitally controlled production switching system, the 250P/N
from Vital Industries, incorporates
an RS422 interface proposed by
SMPTE standards work. The small
switcher joins the Vital line of innovative products highlighted by
the SqueeZoom effects system.
Other products evident at the
show, but not in the exhibit halls,
included the RCA Hawkeye video
recording camera (VRC) and a
universal recorder by Frezzolini,
the FOC -1, for VRC operation with
many current ENG cameras. Via
Video presented its System One
electronic graphics system with a
digitizing camera, graphics tablet
and friendly software system.
I

COPYRIGHT 1983
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tape path errors.
The eye-catching capability
of the Graphics V system from
Thomson -CSF included the Vidi-
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The Sound Tech 1510A
... the most advanced

audio measurement system
available today.
WHY?
Because one 1510A can do in mmutes what used to take hours with
more conventional and ordinary test
set -ups. and at a price you can
afford. It can also show you test
results you've never seen before.
Designed around the most advanced microprocessor hardware,
the 1510A incorporates all the
necessary on -board software programs to get the job done: you don't
need to waste time and money writing programs.

DESIGNED FOR
THE BROADCASTER
The Sound Technology 1510A features differential inputs, electronically balanced outputs with a clean
low -distortion signal (typically
.003 ° /°) from +30 dBm to -70 dBm.

WHAT WILL THE 1510A DO?
Here's a small sample of the
varied jobs the 1510A will perform
for you:
Exclusive asynchronous inputs
and outputs for remote location

testing (satellite, transmitter,
studios)
Total tape recorder and cart
machine mechanical and electronic checks
Transmission line analysis
Automated production testing
using GPIB option
One -third octave spectral analysis
of noise
Verify mixing console performance
Evaluation of audio quality for
VTR's
Verify threshold points on compressor /limiters using compression ratio test
Thoroughly evaluate and certify
magnetic film and audio tape
Complete reference turntable and
phono cartridge analysis

FOURTEEN COMPREHENSIVE
AUDIO TESTS
Here are some of the tests you can
run with the 1510A:
Frequency Response; ± 0.1 dB
Channel Separation
Autoranging AC Volts
Phasing
Circle (113) on Reply Card

2nd and 3rd Harmonic distortion
vs. level
Spectral and composite noise
Dynamic range vs. frequency
Wow and Flutter
Delta speed and drift

Compression ratio
Dropout vs. time
TV AUDIO GOING STEREO?
The 1510A is the only two -channel
test instrument available today.
When the FCC decides on a TV stereo system, the 1510A will be ready
to go to work for you.

WHAT ABOUT AUTOMATION?
With the addition of the General
Purpose Interface Bus, the 1510A
can be run using a computer. Testing time is cut down to seconds
rather than minutes. Using the bus,
the engineer can set up a regular
equipment maintenance schedule.

CALL SOUND TECHNOLOGY
TODAY!
We'll be pleased to send full information on the 1510A and our other
industry standard test equipment.
Or, for immediate action, call (408)
378 -6540.

S

SOUND
TECHNOLOGY

1400 DELL AVENUE
CAMPBELL, CALIFORNIA 9500B
Telephone: (408)
Telex:

357445

378 -8540

YOUR MARKET SHARE
WITH A MULTI -BEAM SIMULSAT

I NC REASE

SIMULSAT-7 SEES ALL SATELLITES SIMULTANEOUSLY
WITH 7 METER PERFORMANCE

Simulsat can give you a new
freedom in program selection
and access. With Simulsat,
your programming decisions
are never affected by your
hardware's limitations. This
flexibility allows you to be
more competitive in your market, more responsive to your
customers needs.

SEVEN METER

PERFORMANCE
Our new Simulsat-7 will give
you 7 meter performance on
every satellite. Consider the
equipment expense and

maintenance headaches associated with conventional
steerable antennas compared to one fixed Simulsat.

SIMULSAT GIVES YOU
FLEXIBILITY FOR TODAY
AND TOMORROW.
As programs shift to different

satellites and new satellites
are launched, the need for
your station to access any
combination of satellites simultaneously, increases. Sim ulsat's technology gives you
the flexibility to deal with
these changes efficiently and
economically. When it comes
time to organize a teleconference or supply audio feeds
for the radio station next
door, Simulsat paves the way
for these new profit opportunities.

1

ri

SIMULSAT -5
CHOOSE THE SIZE THAT'S
RIGHT FOR YOU.
Simulsat -3
Simulsat -5
Simulsat -7

ANTENNA
TECHNOLOGY
CORPORATION

41 dBi gain

44 dBi gain

47 dBi gain

TURNKEY INSTALLATIONS
Antenna Technology can provide you with a completely
installed and engineered system specifically designed for
your unique situation. Whether you require a remote
switching system from your
antenna site to your studio or
a standard electronics package with your Simulsat, our
engineers can design a system to meet your needs. Let
our Broadcast Specialists
show you how we can save
you time and money with a
Simulsat installation.

8711 East Pinnacle Peak Road Suite C -103

Scottsdale, Arizona 85255
(602) 264-72 75
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Improving tube life
in high power
transmitters
By David P. Hebert, chief engineer, KONA -AM /F vi, Tri -Cities,

Washington

Just before modification. Note discoloration of tube, which had
less than 2000 hours on it.

Soon after the installation in 1980 at
my station of a recently manufactured
25kW FM transmitter, I became aware
of a problem with premature tube
failure. Through my experiences, I
found causes of shortened tube life

and modifications that could correct
the problem. These may prove helpful
to other stations that have encountered a similar problem.
When the McMartin BF25K
transmitter was originally designed, a
3CX20,000A7 zero -bias triode was
chosen as the power amplifier. This
was a sound decision by the manufacturer, because the tube dissipates
about 8kW of heat when operating at a
power output level of 25kW. Manufacturers, eager to ensure adequate
amplifier headroom, found the choice
of this tube to be nearly perfect.
Continued on page 84

(a)

e new EIMAC type SK -1306 chimney in place.

(b) The PA

(d) The

tube socket, just 30 minutes after photo (a) was taken.

completed project.
April 1983
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AMPEX 196 ONE
IT'S DoT JUS1AN

Beautiful pictures generation after generation.
The high energy formulation of Ampex 196 has been
designed to give you pictures of perfection time after time. With
clarity and color rendering that's truly amazing even after many
generations.
Multi- generation Testing
Recent laboratory
40
52
ó
tests comparing signal loss =
after multiple generations
demonstrated Ampex 196 É is measurably superior in
- Brand C"
chroma signal-to-noise,
audio distortion and video
-o
á
signal -to- noise. These
tests put Ampex directly
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Even troublesome shades of red hold up brilliantly after
seven generations with Ampex 196. And audio distortion is

insignificant.
But don't take our word for it. Check the charts that show the
test results. Better yet, give Ampex 196 your own test. You'll quickly
realize why so many video professionals
use Ampex 196 for mastering, editing and
duplication.
To find out more about how
Ampex 196 One -Inch Video Tape
can make your productions look
brilliant over and over again,
call your Ampex representative.

AM PEX

Ampex Corporation

One of The Signal Companies

f

QUALITY WORTH BROADCASTING.
401

AMPEX CORPORATION, MAGNETIC TAPE DIVISION
Broadway, Redwood City, California 94063 (415) 367-3809
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Continued from page 81
Design maximums of 8kV and 5A on
the plate were easy limitations to
meet.
Almost immediately after installation, I became aware of the premature
tube failure. Informal study revealed
other transmitters in the area that also
had this problem, but no clear pattern
could be determined as to tube life vs.
operating power level, or even frequency. I found that the same
transmitter in other situations would
not necessarily deliver better tube life
when operated at a lower transmitter
power output, while in other cir-

cumstances it

would sometimes
deliver better tube life when operated
higher than 25kW. Clearly, no pattern
could be found.
My study continued as to the apparent cause of tube failure after
3000- 4000h. From what I could determine, the failure was caused by severe
distortion of the grid caused by heat;
however, the exact cause of the heat
seems to be a matter of disagreement.
Back to basics
concluded that there were six
basic items that could characteristically contribute to poor tube life.
They are the following:
Improper tube filament voltage.
Filament voltage would seem to be the
greatest contributing factor in the early death of many transmitting tubes.
The 3CX20,000A7 is specified to
operate with a filament voltage of 6.3V
and 160A of current. Operation above
these levels cannot be tolerated for
long. Therefore, the importance of an
iron -vane voltmeter cannot be
overstressed. Measuring the filament
voltage at the tube is a must (especially when it is fed from a voltage
regulator with a non -sinusoidal
waveform output), and care must be
taken to ensure the mechanical integrity of all mechanical connections
in the filament circuit. Full 25kW output should be obtainable with a filament voltage of slightly more than
I

6.05V for a new tube.
Excessive RF drive. Because autop-

sies from discarded tubes indicate
overheating of the grid structure, this
would be a natural item to suspect.
However, the three tubes in the series
(the 3CX10,000, 3CX15,000 and the
3CX20,000) all share the same common grid structure and ratings. It is
important to remember that the grid
does not actually dissipate all the
drive to it, when operated in a
grounded -grid circuit, but rather only
a small part. Therefore, the 500W
rating of the grid would seem adequate, as published specifications for
this tube indicate a drive requirement
of about 1700W when operated at the
rated power level. EIMAC, the
84

Broadcast Engineering

manufacturer of these tubes, has concluded that problems encountered in
tube life are usually the result of excessive RF drive.

Improper tuning. Certainly, for efficient transfer of power from the
cathode to the plate and then to the
antenna, proper stage tuning is paramount. Because the grid is electrically
in series with the plate circuit, any
operating mismatch in the plate circuit will reflect to the grid, resulting in
increased grid structure heating. Most
transmitters of the BF25K type use a
cathode current meter. and one can
arrive at the grid current by subtracting the plate current from the cathode
current. This figure should approximate the original tuneup values for
the particular transmitter in question.
Generally, the tube will be properly
tuned when proper power can be obtained with minimum drive from the
preceding stage.
Reduced air flow. Typical air flow
around the tube should normally run
at least 1600cfm. As the tube is producing about 90,000 BTUs of heat, it is
important to provide both a fresh constant supply of cool, clean air and a
means of removing the heated air as
fast as possible. An exhaust fan rated
at least 2000cfm, along with an efficiently designed exhaust duct, is a
cost-effective purchase. With an outside temperature of 75 °F, a thermometer should show an exhaust
temperature of about 145° to 175° in
the hottest portion of the exhaust port.
Overheating of the tube can sometimes result in damage to the tube
stem seals and resultant internal
damage to the tube.
Spurious emission. A grounded grid amplifier is intolerant of spurious
activity, and will reflect spurious action unfavorably to the grid circuit.
My experience has shown that the
most frequent source for spurs will be
the exciter, but other causes should
not be ruled out. There could be high
harmonic activity (anything much
higher that 30dB below carrier,
measured before the harmonic or low pass filter), defective harmonic trap,
excessive antenna VSWR, improper
tuning. intermodulation products
from nearby transmitters or objects,
or an artifact somewhere in the
transmitter itself.
Tube socket damage. Incomplete or
inadequate physical contact with any
part of the tube can be counterproductive. With the circuit considerations of
high filament current and low grid circuit impedance, secure contact is important. The fragile finger stock inside
the tube socket may become bent,
broken or tarnished and will show
signs of stress (especially when the
tube is changed often). But one can be
too careful and not fully insert the

April 1983
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tube into the socket to avoid socket
damage, resulting in no contact at all
to the grid ring. This also results in
arcing to the tube and possible
damage.
The modification
My studies revealed that the problem of short tube life can be corrected
by replacing the 3CX20,000 with the
physically smaller 3CX15,000, pro-

vided, of course, that none of the
previously mentioned problems exist.
The electrical ratings of both tubes are
identical, according to EIMAC
published specifications. Communications with the FCC indicated that this
modification is considered acceptable
as a Class II permissive change, as
defined in Section 2.1001 (b) (1) of the
commission's rules. After the procedure, a proof-of- performance
should be made to demonstrate compliance with the technical requirements of Section 73.317. The
replacement modification is relatively
simple and can be done by one person
in less than three hours.

Before modification
Before attempting to make a
modification such as the one described in this discussion, the following steps are recommended.
Be sure the transmitter is running
properly, and is not suffering from
any of the conditions described
previously. In most cases, if there is
something basically sick about the
transmitter, modifying the transmitter
will not be a cure.
Before the modification, I installed an in -line wattmeter between
the driver and the final stage. This
was possible because a short piece of
1% -inch rigid line runs between the
two stages. Not all transmitters use a
500 feed, as was the case in my
modifications. I have found this
helpful in recording the amount of
drive required by the PA, and also ensuring the good match to the driver
stage. I can also be certain that the
drive actually delivered to the PA tube
is within specs. An added bonus is
that monitoring the RF drive to the PA
is a good check of the preceding tube
stages and is a helpful diagnostic aid.
Be sure of all meter indications. If
you know that the plate current,
cathode current and power output
meters are accurate to begin with,
then you have a pretty good handle as
to what's going on in the PA cavity.
The modification will require a
good 3CX15,000A7, an EIMAC type
SK -1306 chimney, a new plate blocker
and two new RF connection straps to
attach from the smaller plate blocker
to the tuning and loading comonents.
It should be possible to accomplish
the entire modification for about

New Too/s of

The new 200 Series list management video editing systems are built to be
hardworking tools of the trade you can depend on.

200 Series list management functions do all of the tedious record -keeping
for you while you corcentrate on creative, visual editing decisions. With
only one or No keystrokes you can add, delete, or replace edits, and
choose to ripple the edit list to reflect your changes. You can sort through
your edit decisions by time code, by reel number, or by audio or video
edits to locate material instantly, and you can move whole blocks of edits
if you wish. Overlaps and inserts can be automatically cleaned after each
edit, or the '409" program can clean the entire list at one time. On -board
memory stores the list while you edit (up to 866 lines of memory in the
204 system).

the Trade

The new modular design of the 200 Series editing systems includes
keyboard, detached status display monitor, and separate rack -mountable
control electronics for more elbow room and options in your editing suite
configuration. Optional DD -200 Dual Disk Drive also available. Each of the
four models in the 200 series is upgradeable, and can be interfaced to most
edit ng VTR's in 1/2:' 3/4,' or 1" format.
For more information, call or write Convergence Corporation.

COHVER6EHCE
CORPORAT/OH

1641 McGraw. Irvine. CA 92714 Tel' (714) 549 -3146. Tlx 277717 CONY UR
3575 Cahuenga Blvd. West. Sude 255. Los Angeles. CA 91403 250 W. 57th Street. Fisk Building.
Suite 815. New York City. NY 10019.1 Lochalme Street. London W6 95J U K Tel: 01- 741 7211.11e 263559 MICRO G

Circle (58) on Reply Card

April 1983
www.americanradiohistory.com

Broadcast Engineering

85

$2300 (somewhat less if you use a
rebuilt tube).

THE ONLY NEW AM &FM
TRANSMITTER LINE AT NAB
WAS SINGER BROADCAST
Completely new, inside and out. Quietly, we've
been developing transmitters that benefit from
40 years' manufacturing experience. We've
improved on technology already trusted by more
than 2,000 customers.

SINGER BROADCAST PRODUCTS, INC.
CHERRY HILL. NEW JERSEY 08034

TEL 609 -424-1500
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Whisper Glide"
The "High Performance"
fader that "FEELS"
as good as it sounds

WHISPER GLIDE
The new name in

.

and

professional audio faders.

Absolutely the
SMOOTHEST action in
faders available ... AND ..
with superior MystR®
conductive plastic elements.

Continuous, computer generated, noise -free cut;but
functions provide excellence to
the serious audio professional.

gths
modified
arithmic
SMOOTH
Broadcast and
Recording Mixer Service.
Even the price "FEELS" good.

Waters Manufacturing, Inc.
Longfellow Center,
Wayland, MA 01778
(617) 358-2777

-

(617) 893 -6900.
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our initial results are encouraging.
The first modification, which was
done by factory personnel, has produced about 11,000 hours within the
originally installed 3CX15,000A7 (this
is more than three times the best life of
any preceding 3CX20,000 before the
modification.) The tube is still capable
of more than 25kW output.
I am encouraged by the initial efforts. During the spring, I performed a

similar modification to another
transmitter in the general area. This

The new Singer Broadcast transmitters
are something to get excited about.

O BOX 5500

After modification
It is too early to be conclusive, but

particular modification was not initially as successful, because the tube
used had some problems of its own,
and there were other problems within
the transmitter of which I was not
aware. However, this later proved to
be a satisfactory step, after the limitations were cured. This modification
has been successfully performed by
other engineers having similar difficulties. I am sure they have found
their efforts as worthwhile as I have.
To those who may doubt the
similarities that exist between the two
tubes, I say that, in the first case, little
retuning was required after the procedure was completed.
As with all good things, the tube
finally came to the end of its life after
12,000 hours. The decision was made
to remove the tube early to allow
Econco Broadcast Service to autopsy
the tube while it still had something
inside to examine.
The tube was still producing full
25kW when removed. The only symptom noticed was increased drive requirements. Exhaust air was not
unusually hot and, upon removal, the
anode fins were not excessively
discolored. Engineers at Econco
determined that the tube had simply
come to the end of its useful life, and
there was nothing unusual about the
failure of this particular tube. So it is
believed that this experiment was successful and the decision was made to
continue with the 3CX15,000 in the
future.
John Sullivan, Econco service
technician, believes that the problem
with the 3CX20,000 is one of poor heat
distribution. Whereas the 15,000
showed a relatively evenly spread heat
discoloration on the heat exchanger
fins, the 20,000 tube was highly

discolored toward the center,
and appeared as new
toward the edges.

=
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When we asked sound engineers which
wireless was superior for sound, quality and design,
e overwhelming choice was Sony.
And now, the wireless system unaled by any of our competitors in quality
is highly competitive in price.
Which means, for about what you pay for
an ordinary system, you can have the most flexible
system you can buy. A modular system that can be
and rearrang
the greatest possible number of configurations in a mere fraction of the
time it takes to set up any other system. So it's suitable for any production requirement-studio or field.
Then there's the performance. The dynamic range is 96dB. The frequency response is 100-15000 Hz. And signal -to-noise is greater than 60dB.
And because the wireless system is based on the Sony theory of
total system technology, it's compatible with all standard professional audio
and video systems on the market today. For all the facts on how you can
have the state of the art in wireless without going into a state of bankruptcy,
contact Sony Professional Audio Products, Sony Drive,
Professional Audio
Park Ridge, New Jersey 07656.
a

S ON Y

Sony Communication Products Company. Soiy Drive, Park Ridge. New Jersey 07656.
the Sony Corp.

®
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Corp. of America. Sony is

a

registered trademark of

If you're going half-inch,
you're only going half-way.
Quartercam from Bosch leapfrogs half -inch technology
with a remarkable quarter -inch recorder -camera.
Here's your current choice in recorder -camera combinations: either of two incompatible half -inch formats, or the
breakthrough Bosch KBF -1 Quartercam.
Quartercam is smaller than the half -inch systems.
Lighter -just 16 pounds including lens and battery. More
maneuverable.
And the 20- minute quarter -inch cassette is about one third the size of a Betacam cassette. One -fifth the size of a
VHS. So small you can stuff it in your pocket. A couple in
each pocket!
Quality? Outstanding. Bosch's unique Lineplex format
"
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produces quality you nave to see to believe. Far better
than current three -quarter inch tape. Beautiful audio, too.
There's a lot more including field editor, studio VTR,
and other system components. Quartercam is a full
system.
Is there any point in going half -way with half -inch? Go
all the way with Quartercam -the new video recording

standard.
Call your local Bosch -Fernseh office. Or get in touch
with us directly: Fernseh, Inc., P.O. Box 31816, Salt Lake
City, UT 84131, (801) 972 -8000.
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AM/FM
transmitter
update
By Donald L. Markley, facilities editor, D. L. Markley & Associates, Consulting Engineers, Peoria, IL

Transmitter manufacturers update their systems with new models
innovations as new
and
technologies become available. We
asked the author to take a look at
some of the changes expected at
NAB -'83 /Las Vegas in AM /FM
transmitters. He agreed to do so,
and included some trends in antennas and TV transmitters that he uncovered along the way.
As part of the report preparations,
BE mailed inquiry forms to
NAB -'83 /Las Vegas exhibitors requesting data on new AM /FM
transmitter systems to be introduced at the show. Updates on
these latest transmitters are included herein, for those manufacturers
who returned our forms. For those
who did not, look for their data in
the June issue of BE.
A sidebar included here, prepared
from the BE files, lists manufacturing sources of AM /FM transmitters.
Complete data on the companies'
products may be obtained by using
the Reader Service Numbers in
Table I. In a second sidebar, BE has
included tables of performance data
on selected transmitters. Similar information can be obtained from the

manufacturers' data sheets
other models of interest.

for

The transmitting equipment and
antenna systems to be shown at
NAB-'83/Las Vegas do not contain any
major or revolutionary changes in the
area of the transmitters themselves.
Instead, a continued improvement in
existing models is being shown by

most manufacturers, with only

a

few

new models actually being
demonstrated.
One major antenna system to be
shown this year offers a great deal of
promise. This is the new slotted
waveguide antenna system offered by
Harris Corporation. The UHF slotted
waveguide antenna, the Wavestar, is
90

efficiency. Some other
minor corrections complete the

currently available in either a cardioid
or peanut- shaped pattern and will
soon be available in an omnidirectional antenna. The antenna provides
the broadcaster with a horizontally
polarized signal with the advantages
of extreme simplicity in the antenna
itself, as well as a rugged construction. The antenna basically consists of

improved

slots cut into a piece of waveguide.
Power dividing and matching is simple and straightforward. The primary
advantage of a waveguide antenna of
this type is the same as the primary
advantage of waveguide used for
transmission line: It is fairly rugged
and extremely immune to burnout. It
should be interesting to follow the
development and use of this antenna.
The other Harris contribution to the
transmitting area at NAB is a slightly
improved version of its UHF transmitting line identified as the E series.
This series of UHF transmitters incorporates a new SAW filter and variable
output coupling on the klystrons for

time. 1kW and 2.5kW SX series
transmitters have been shipped for
several months.
Two manufacturers are demonstrating new FM exciters and stereo
generators this year: Singer Broadcasting Products and Harris Corporation. The Singer system is a 30W
direct FM exciter with digital AFC.
The audio path is without transformers, and the system uses a phase locked FET oscillator. The stereo
generator also uses no transformers in
the audio stages. It uses a matrix
system to generate the stereo signals.
The new Harris FM exciter is identified as the model MX -15. The com-

changes found in this new model.
The SX series of AM transmitters
will be shown again. Harris now assures buyers that the 5kW version will
be available within 30 -45 days after
NAB. The engineering test units are in
the field in operation at the present

Table

I.

Transmitter manufacturers
The following is a list of manufacturers of radio broadcast transmitters. Included are sources of AM broadcast and HF shortwave systems, as well as FM
broadcast. AM and HF systems cover the general spectrum from 535kHz30MHz, while the FM models are designed for 88- 108MHz (Band II) operation.
Reader Service Numbers are included for your convenience in receiving information about the equipment.

(364)
(341)
CSI Electronics
(342)
Continental Electronics Mfg. (343)
Eddystone Radio Ltd
(485)
Elcom -Bauer
(344)
Harris Broadcast Products
(345)
LPB
(346)

Nautel Maine
(352)
(353)
QEI Corporation
RCA Broadcast Systems ....(354)
Rohde & Schwarz GmbH ....(355)
Rohde & Schwarz Sales
(356)
Company

Larcan Communications
Equipment
Marconi Communications
Systems Ltd
Marconi Electronics

Singer Broadcast Products ..(359)
(360
Solid Electronics Labs
TTC /Wilkinson
(361)

Bayly Engineering Ltd
Broadcast Electronics

McMartin Industries
NEC America
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(347)
(348)
(349)
(350)
(351)

CN Rood BV

(357)

Scientific Radio Systems.... (358)

Tes a
l

(486)

Thomson -CSF /Radio & TV
Department
(362)
Versa Count Engineering .... (363)

ITACHI
SK110

ontrolled 3 Camera System

Computer

$244,000
Price includes:
3 -SK110 Cameras
3 -Sets 30mm Plumbicons
3 -7" Viewfinders
1 -SCU -Set Up Control Unit
1- DSU- Delegation Switching Unit
3- Vinten Mark 3 Heads
3 -MTI /ITE Tripods
3 -D7 /ITE Dollies
3 -50' Camera Cables
1- 5742RS13 Conrac Color Monitor
1 -1420 Vectorscope
1 -528A Waveform Monitor
1- Tektronix Rack Adaptor
1- Teletype Printer

Automatic set -up for R, G and
Channels for up to 96 cameras
n 2 minutes using parallel
ontrol.
Five automatic set -up modes.
One computer per camera each
apable of storing 5 files of
t -up data in RAM.
Fault Diagnosis, Quick Check
nd Auto Set -Up status is
isplayed on picture monitor and
!so available as a hard copy
rom a high speed printer.
Full Remote Capability for up
o 5,000 feet available with the
ptional Hitachi FM Triax System.
=

Lens not included. Large selection

of Canon and Fujinon available.
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ELECTRICAL CORPORATION
COMMUNICATIONS SYSTEMS DIV.
3125 North Broad Street
Philadelphia, PA 19132

For further details call
215 -223 -8200 and
ask for Fred Dorn
or Dick Murphy.

-

ALLIED INTRODUCES A NEW
THAT'S EXCITING!
EXCITER

.
®157

,....

J

absolute clarity is the goal of your sound then the ALLIED POWERPAK
SMX -40 EXCITER will do the job!
If

With distortion figures like .2% or less for harmonics and intermodulation. a 30 to 100.000 hertz audio frequency response, a -70 dB signal -tonoise ratio and 45 dB of stereo separation you can see why so many
stations are saying that the ALLIED POWERPAK SMX -40 EXCITER is a
wonder.
Features include up to 40 watts output with optional blower, composite
audio inputs including two SCA inputs, analog metering of all critical
circuits, LED BARGRAPH metering of modulation and remote control
capability make this the answer to your exciter needs.
ALLIED POWERPAK, quality which will complement the finest
component receivers for just $2995.
For details contact your ALLIED sales engineer today.
Richmond
Seattle
Chicago

ALLIED

Broadcast Equipment
635 South

E

Street

Box 1487

Dallas

Atlanta

(317)
(206)
(312)
(214)
(404)

962-8596
927-4337
794-0224
423 -8667
964-1464

Richmond, IN 47374
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When accuracy Counts ...Count on Belar

for

i

i

Am /Fm /TU MONITORS

BELA R

CALL ARNO MEYER (215) 687-5550
BELAR
ELECTRONICS LABORATORY, IN
EANCASTEP AVENUE AT DORSET. DEVON. PA 19333

BOX 826

12151687-55b0
C-ssSD

Circle (65) on Reply Card

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.
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bination of stereo generator and exciter offers signal -to -noise ratios for
monaural of 80dB with IM distortion
of 0.2% or less. The new generation
stereo generator offers separation of
up to 60dB at midband.
Continental Electronics is not
demonstrating any new products at
the show this year, but is returning
with a complete line of broadcasting
equipment as in the past. As well as its
line of FM and AM transmitters for
domestic use, Continental has an extensive line of high power medium wave and shortwave transmitters for
the international market.
Larcan Communications Equipment is showing three new FM
transmitters. These are available at
10kW, 15kW and 20kW power levels.
Larcan has followed a lead first made
by RCA in its VHF transmitter line
and then by Broadcast Electronics
and Harris in their FM transmitter
lines. This mode of design calls for all
solid- state, broadbanded amplifiers up
to the final amplifier stage. There is a
great deal to be said for the simplicity
of replacement parts and simplicity of
operation that accompanies this type
of broadbanded design. All three of
these Larcan transmitters use a single
final amplifier tube.
Singer Broadcasting Products is
showing three new transmitters in its
line. These include 3kW and 25kW
systems, both of which use two tubes.
In accordance with the heritage of this
product line, the transmitters use
grounded grid power amplifiers for
output stages. The 3kW also uses a
grounded grid IPA. Singer's third
system is a new 5kW AM transmitter
with solid -state low level circuitry.
However, Singer still uses a vacuum
tube as a final amplifier and uses high
level modulation.
Rohde and Schwarz is showing two
new TV test transmitters with rather
limited applicability for the average
broadcaster in the United States.
However, these units are worth mentioning for the quality of construction
and performance that one has come to
expect from Rohde and Schwarz. The
units are tunable from 25- 1000MHz
and generate a series of test patterns
from internal waveform synthesizers.
Several other manufacturers are
showing basically the same equipment that they have brought to the
convention in past years. Nautel is
showing its solid -state transmitter.
This unit is available in 1kW, 2.5kW,
5kW and 10kW sizes and is totally
solid- state. To the best of my
knowledge, the 10kW unit is the only
10kW solid -state transmitter available
in the market at the present time.
Some of the 10kW units have been
sold in Canada, and transmitters at
the lower power levels have been

Canon PV4O 13.56IE:THE OLYMPIAN
Canon moves ycu a giant
step forward with a 40X broad-...cast quality zoom lens. An
incredible new lens that allows
you to cover a stadium at wide
angle or fill the frame with t-1e
quarterback's eyes.
Never before has a single
lens provided this much flexibility and sensitivity, with remarkably little change in effective
aperture throughout its ent re 13.5mm- 540mm* range.
Built -in extenders let you go all the way to 1080mm and each
lens is diascope- equipped tor modern microprocessor-

.

.cr

controlled cameras.
We call it The Olympian.
Not only because it is ideally
suited for sports coverage but
also because of the dedication
and team effort required of
our optical and electronic
engineers in making this lens
a reality.

Enlarge a dollar bill forty times and it covers an area
twenty feet long and eight feet wide. Now think about what
you could do with the Canon PV 40 x 13.5B IE!

Canon

'1" cameras. Also available

in 30mm plumbicon.

Optics Division

Canon USA, Inc., Head Office: One Canon Plaza, Lake Success, N.V. 11042 (516) 488-6700
Dallas Office: 11311 Stemmens Freeway, Suite 1, Dal as, Texas 75229 (214) 620 -2641 Chicago Office: 140 Industrial Drive, Elmhurst, 111.60126 (312) 833.3070
West Coast Office: 123 Paularino Avenue East, Costa Mesa, Ca. 92626 (714) 979-6000
Canon Canada, Inc., 3245 American Drive, Mississauga, Ontario L4V188, Canada (416) 678-2730
© 1982 Canon U.S.A., Inc.
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delivered in the United States.
McMartin is demonstrating its
previous product line without significant changes from prior conventions.
Wilkinson, now under the auspices
of Television Technology Corporation, offers the same broad line of
equipment that it demonstrated before
the change in corporate ownership.
Townsend is again placing emphasis on its Perveac control system
for use with 55kW klystron amplifiers.
This unit is claimed to permit simple
control of the beam operating
parameters to optimize transmitter
performance and efficiency. The company is also showing its solid -state

anode pulser for use with all UHF
klystron transmitters.
CSI will demonstrate its basic line
of transmitters. These units are
known for their simple design and
construction, which results in an
economical price structure.
Low power AM and FM transmitters are primarily being manufactured
by Radio Systems and Low Power
Broadcasting. These units are not
significantly changed from last year.
In summary, it seems that the push
in UHF transmitters is still toward improvement of overall operating efficiency, using couplers and improved
pulser systems.

In FM, the state -of- the -art seems tc
dictate the use of single -tube transmitter designs with limited use of
multiple -tube designs in new FM
transmitting systems. AM transmitters are progressing toward totally
solid -state designs, with power levels
up to 5kW currently available from
three manufacturers and up to 10kW
available from one manufacturer.
There still seems to be a significant

market

for vacuum -tube

type

transmitters. It does not seem that this
market is going to end in the near
future, primarily because of the
somewhat lower comparative price of
such equipment.

Selected equipment
specifications
Performance specifications for AM and FM broadcast
transmitters are given in Tables I(a), 1(b), 1(c), 1(d), I(e), II(a)
and 11(b). The information in these listings, taken
from the 1982 Broadcast Engineering Spec Book, was
derived from the manufacturers' specification /data

Table

sheets. Although these tables are offered for comparison purposes. we suggest that interested individuals contact manufacturers for the most recent, updated data on their products.

1(a).

Transmitter, amplitude modulation
The RF output impedance is 504. Audio signals applied to the transmitter are approximately + 10dBm for 100% modulation.
600Q balanced. Additional model numbers and their associated power levels of transmitters with similar performance specifications are given.
Manufacturer
Model Number

Power Output Level
Frecuency Stability (
Carrier Shift
Modulation Capability
AF Response
dB /Hz)
Harmonic Distortion
AM Noise Figure
Power Consumption
Final Amplifier
Modulator Final

315R1

317C2

55kW
5Hz
3 %, at 100%
125%
1.5/50.10k

10.6kW
5Hz
<3 %, at 100%
125%
1.5/20.10k

5.5kW
5Hz

25%

3%.90% modulated

<3%

45dB
10kW
(2)4 -1000A
(2)4 -1000A
Tube type
AM -1000D 1.2kW

- 55dB
140kW
4CX35000C
(2)4CX15000A

60dB
28.4kW
(2)4CX10000

60kW
5Hz
1% at 100%
125%
0.3,
0.8/10-15k
<2.5 %. 95% modulated
60dB
60% efficient
(2)4CX35000C
(2)3CX3000A1
Tube type

125 °x,

t

1

5/50.10k

-

Drivers
Other Models

Continental Electronics
316F

3kW
5Hz
3 %, at 100%

t)

(

CCA (Singer)
AM50000D

AM2500D

125

1/20.10k

<2%, at 5kW
- 63dB

-

Tube type

Solid -state
Solid-state

.....

315F 5.5kW

Table

<2%

13kVA
3CX3000F7
3CX3000F7

Solid -state

-

-

314R-1 1.1kW

1(b).

Transmitter, amplitude modulation
Manufacturer
Model Number

CSI

Power Output Level
Frequency Stability(

I

Carrier Shift
Modulation Capability
AF Response
dB/Hz)
Harmonic Distortion
AM Noise Figure
Power Consumption
Final Amplifier
Modulator Finai
Drivers
Other Models
(

t

.
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.....

Elcom-Bauer

-

Harris Broadcast

7018

710

SX -1

1kW
10Hz

12kW
10Hz

100%
5/50.10k
2 5%
- 55dB
3 75kW
(2)7527A
(2)7527A

100%
1.5/50-10k

1.1kW
5Hz
3% at 100°/o
125%

12kW
5Hz
2°/c at 100%
125%
1/50-10k

1.1kW
10Hz synthesizer
2% at 100 °%o
125 °'
1/20 -12.5k

<1.5'

1

..

-

T -10 -A

1

t

Electronics Inc.

T -1 -A

Tube type
T -3.A 3.3kW
T -5 -A 6kW

1.5/50.10k

2.5°'
- 55dB

2.5%
- 55dB

27kW
3CX10000A3
(2)4CX3000A
Tube type
T.25.A 30kW
T -50 -A 55kW

4.15kW
(2)4.500A

2°v
- 60dB
27kW
4CX15000Z

(214-500A

1214CX5000A

Solid -state
705C 6kW

Solid-state

April 1983
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715C 15kW

o

- 60dB

1.8kW typical
High power
MOS FET
Devices
SX -2.5 2.5kW
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the Biggest Little Machine m the Business

I)o you put up with obsolete mechanical patch
'ands? Are you tired of had connections, phase
esersals. RE and hum pickup, impedance
nismatch. source loading, poor frequency
all the
'esponse and poor signal -to -noise ratio
,atch problems that make an engineer's life a
iightmare'.'

BSM Systems has the answer!
with

the series

SOO

Audio Routing Switcher

you can change programs instantly. Your
,roduction staff won't he bothered by cross talk,
or the hassle
listortion or phasing problems

,f mechanical patch panels. Your programming
tbility will be limitless.
Replace all that unreliable mechanical patch
panel wiring
Deliscr flexibility and convenience in one
package!
And all for a price you can afford

SPECIFICATIONS
20K Bridging or 600 Ohm
Balanced, with clamping

Inputs

terminal strips
IO to +24 db
Input Level
6(X) Ohm Balanced. with
Output
clamping terminal strips
+22 db Max (Adjustable
Output Ley el
30 dl) range)
+ 5 db 50 H/
Frequency Response
to 20 KHi
Better than 70 db
Hum and Noise
TH D
ess than 3r'; at +8 db output
I iV Micro Sec.
Slew rate
I

Look At The Advantages
All the signal inputs and outputs arc hard
wired in place. In an instant you can change
signal routing from one source to another. Any
combination you dream up can be put into
action INSTANTLY - no hassle of changing
patches. Your engineer is freed up for more
im;tortant projects.
'The front panel thumbwheel control makes
routing a snap. The LED readout tells you at a
glance exactly where everything's going. And
the signal doesn't suffer. It arrives at each
destination just as clear as when it started. Forget
the nightmare of mechanical patch panels. Get
BSM's Series 500 Audio Routing Switcher - it
really delivers!

What's Inside

c taken ads cottage

of the latest
breakthroughs in electronic technology to bring
yen the hest. An all aluminum mainframe uses
ar intricate system of interchangeable circuit
module boards. Every PC card is made of high
quality glass epoxy. the power supply is full)
regulated, filtered and RE bypassed.
All amplifiers are the latest in integrated
circuits to provide extremely low noise and
distortion (check our specs). The balanced
outputs are buffered so that you can feed a single
input to all 10 outputs with no interaction - even
if one or more of the outputs is shorted.
Switching is controlled through a common
B(1) bus so remote control is simple and
straightforward.
c

Circle (67) on Reply Card
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Our units are built for you with cost savings in
mind. The PC cards contain all active
components and can be popped in and out - no
problem. Isn't that great? Down time is kept to a

minimum (if ever).
Why put up with a system that does not deliver
the absolute best? Install a BSM Series 500
Routing Switcher and you will be steps ahead.

CONVENIENCE

FLEXIBILITY
RELIABILITY
These are the benchmarks of the series 500

Audio Routing Switcher.

Get the Most Out Of
Your Equipment with

-

BSM

Broadcast

Systems
a
.11.4.51 /

Q('.4 /. /TS BRUN/)(

I

I( RIR U/`
//SG EQUIPMENT

Since 1978
Box 8081 Manito Station
Spokane. Washington 99203
(509) 448 -0697

Table

1(c).

Transmitter, amplitude modulation
Manufacturer
Model Number

MW -10B

MW -508

VP-100A

TX2-20

Power Output Level
Frequency Stability(:)
Carrier Shift

10kW

<20Hz
<2% at 95%

50kW
20Hz

2 -20W
0.0003%
<2% at 100%
125%
1.5/20-15k
1.5% max at 85%
55dB max
90W

Harris Broadcast

Modulation Capability
AF Response
dB/Hz)
Harmonic Distortion
AM Noise Figure
Power Consumption
Final Amplifier
Modulator Final
Drivers
Other Models

(:

125%
1/20-10k
2% at 95%
60dB
28kW
3CX15000H3
4CX15000A

125%
1.5/20-12.5k
<3% at 95%
60dB
110kW
4CX35000C
4CX35000C

100kW
5Hz
<5% at 100%
100% continuous
1/40-10k
<3% at 95%
55dB
215kW
4CX100,000C
4CX100,000C

Solid -state

Tube type

<2afo at 100%

MW-5B 5kW

Table

LPB
AM-250
25 -27W

10Hz

<2% at 100%
125%
1.5/20-15k
2% max, 95%
55dB max
2.4kW

Tube type

Solid -state
Solid -state
Solid -state

Solid -state
Solid -state
Solid -state

.....

TX2- 30 -TIS

AM -50 55W
AM -100 110W
AM -150 165W

1(d).

--

Transmitter, amplitude modulation
Manufacturer

Marconi Communications

Model Number
Power Output Level
Frequency Stability
)
Carrier Shift
Modu ation Capability
AF Response (a dB /Hz)

(:

Harmonic Distortion
AM Noise Figure
Power Consumption
Final Amplifier
Modulator Final
Drivers
Other Models

McMartin Industries

RCA Broadcast

86034

86026

BA-5K

BA-50K

BTA-SSS

50kW
10Hz
4% at 100%
125%
1 5/30 -10k
3% at 93%

750kW
10Hz
5% at 100%
100%
1/60 -7.5k
3% at 95%

6kW

50kW

5kW

5Hz
3% at 100%
125%
1/10-10k
2.5% at 100%

5Hz
2% at 100%
125%
1.5/40-10k

3.5Hz
1.5% at 100%

60dB

59dß

60dß

125

1/20-12k
3% at 95%
60dB
11.4kW
Solid -state
Solid -state
Solid -state

2%at95%

117kW
(2)4CX35000C
(2)4CX1500B

1,170kW
(3)VCP2002
(2)VCP2002

3.5kW
(4)4-1000A
(4)4-1000A

63dB
106.99kVA
(2)4CX20000A
(2)4CX20000A

Solid -state

Tube type

Solid -state

Solid-state

86021 500kW

BA-1K 1kW
BA-2.5K 3kW

BA-5K2 5.5kW
BA-10K 11 kW

Continued on page 100

INDIVIDUALLY POWERED

Model M76 D.A.

SONY FORMALLY
INTRODUCES
THE ECM 50-PBW.
Covering the Emmys? The Grammys? The Oscars? Or
merely having a little tête -à -tête with the President of
the United States in front of 40 million people? You'll find the
world's most preferred broadcast mic is now even more
suited for the occasion. Because the legendary Sony ECM 50
lavaliere mic now comes in an elegant, black satin finish.
Ask your Sony dealer about the ECM 50. It's what all
the best -dressed newscasters will be
Protessional Audio
wearing this year.

SON Y

Sony Communications Products Company. Sony Drive. Park Ridge. New Jersey 07656. C1983
Sony Corp. of America. Sony is a registered trademark of the Sony Corp.

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

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

Ask

for our customer list.

151 BENTLEY ST., UNIT 1, MARKHAM, ONTARIO, CANADA
L311 3X9, (416) 475-6720
Write for our free folder of Product Data

Circle (69) on Reply Card
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hen you

a sSQl1teiy,

steely

P

une uivocally,
ca gorically
ne to look
Y urbest.
t

II,

VIDEO TAPE
MADE IN JAPAN

Available in 2", I", 3/4 "and yí' Beta and VHS.
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"TO RELIEVE MY CAMERAMEN'S BACKACHES AND MY

jfkiaT7.

Art Biggs coordinates major engineering purchases for
the six Corinthian stations. After careful evaluation of all the
1/2-inch camera /recorders on the market, he made a multimillion-dollar purchase of the Sony Betacam" system.
"Betacam has several pluses. The most obvious of them
are size and weight. We have one-man camera crews at all our
stations. The camera /recorder that they take into the field is
.ç

1983 Sony

Corp.

of America.

9

W 57th

St.. New York.

NY

10019. Sony is a registered

right at 5411 pounds. Betacam will reduce this load by more
than half-a significant reduction.
"As for quality of playback, you can see the difference with
the naked eye. Its superiority is most apparent in scenes of fully
saturated colors, particularly reds. It's cleaner. It doesn't have
quite as much of the heavy, stringy -type noise we've grown to
tolerate over the years.

trademark and Betacam

is a

trademark of the Sony Corp.

CONTROLLERS'

HEADACHES,I

-Art

TOOK ALL OF THESE!'

Biggs, Vire President, Engineering. Corinthian Broadcasting Corporation

eng
eQgf

ItA
eft:4X

ITtN
r.;:mA

A

"Another Betacam plus is that it's not a patchwork approach. It's a total Sony system developed from the camera to
the recorder to the player.
"Then there's the bottom line. Betacam is at a very attractive price. It would have cost me hundreds of thousands of
dollars more to get the same amount of camera /recorders that
even approach this kind of quality from someone else.

"I'll

definitely be back for more
For more information on the Sony Betacam system, and
there's a lot more to know, contact Sony Broadcast in New York/
New Jersey at (201) 368-5085; in Chicago at (312) 860 -7800;
in Los Angeles (213) 841 -8711:
in Atlanta at (404) 451 -7671; or in
Dallas at (214) 659-3600.
Broadcast.
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SONY

Continued from page

96

Table I(e).
Transmitter, amplitude modulation
Manufacturer
Model Number

SIntronic (Singer)

S1Á5

Power Output Level
Frequency Stability(*)
Carrier Shift
Modulation Capability
AF Response
dB/Hz)
Harmonic Distortion
AM Noise Figure
Power Consumption
Final Amplifier
Modulator Final
Drivers
Other Models

(t

TTCIWIlkinson

S1 -A-10

AM -250SS

AM100051

AM2000C

5 5kW

12kW

26.5kW

0.0005%
2% at 100%
125%

250W
10Hz

1kW

0005%
2% at 100%
125%

3% at 100%

5%
125%

0

5/50-10k

1

1.5/50.10k
1.5%

5%
55dB
12kVA
4CX5000A
(2)4CX5000A
Solid -state
S1 -A-1 1.2kw
2

-

-

55dB
22.5kVA
4CX15000A
(2)4CX5000A

Solid-state

125%

125%
2/40-10k
3%

1/50 -10k

2% at 95%

-60dB

1.5150.10k

3.5% at 95%

-55dB

0.5kVA

-54dB

4kW
(2)4-400C
(2)4-400C
Solid-state /tube
AM2500B 2.5kW
AM5000D 5kW
AM10000D 10kW

Solid -state
Solid -state
Solid -state

65kW
8990
(2)4CX10000D
Tube type
.....
.....

Table II(a).

Transmitter, FM broadcast
The RF output impedance is typically 504. Frequency modulation at 100% results in
for monophonic.
Manufacturer

Broadcast
Electronics

Continental
Electronics

Model Number

FM.30

817R-1

Power Output Level
Feed Line Size
Carrier Stability

15 -30kW

50kW
6'/," EIA
500Hz
100kHz
+ 10dBm nominal

31/4" EIA

(i)

Modulation Capacity
Audio Input for 100%
Audio Input Impedance
AF Response

(t dB /Hz)

Harmonic Distortion
Pre -Emphasis
AM Noise
FM Noise
RF Harmonic Suppression
Recommended Exciter'
Power Consumption
Input Power Requirements
Overall Efficiency
Power Factor
Automatic Recycle
Final PA Tube(s)
Driver Tube(s)

t 300Hz
t 200kHz

t

+ 10dBm nominal
6002 bal.
0 5/30.15k

<0.08%
25, 50, 75Ms

<

-55dB

<- 72dB
Meets FCC/CCIR
specs

6004
1 /per 7tvs curve
<0.25% THD
75Ms, other options
<- 55dB
< -65dB
> 80dB

-

CSI Electronics
T -25-F

75Ms

0, 25, 50, 75Ms

- 55dB
- 650E1
EX -20-F

36kW
190- 460Vac3+

0.9

Yes
4CX20000A/8990
Solid -state

Yes
(2)4CX15000A
(4)4CX25OB

Yes
3CX15000A7
8874

IPA Tube(s)

Solid -state

Related Models

...

Solid -state
816R-2A, 21.5kW

3CX3000A7
T -20-F, 22kW

816R -3, 25kW
817R -2A, 40kW
816R -1, 11kW

FM1200 -E, 13kW

Larca

i

t 300Hz

± 75kHz
+ 10(t 1)dBm
6002 bal.
0.5/30 -15k
<0.2%

- 68dB

80kW
200- 250Vac3+
62%

-.t

75kHz Values given

Hartas Broadcast
FM -40K

- 50dB

Continental 510R-1

.

FMD.50K
20 -50kW
61" EIA

FX -30

..

carrier deviation of

27.5kW
3Y" EIA
± 250Hz
x 100kHz
+ 10(x 2)dBm
6009 bal.
05/30-15k
0.5% max

50kW
208.240Vac3+

...

a

20.40kW
3Y," EIA
x 300Hz
75kHz
+ 10(t 1)dBm
6009 bal.
0.5/30 -15k

t

<0.2%
0. 25, 50. 75Ms

- 50dB

- 68013

Exceeds FCC specs

Exceeds FCC specs

Harris MS -15
ca. 80kW
220 or 360-415Vac
62%

Harris MS -15
ca. 60kW

0.95

0.95

Yes
(2)8990

Solid -state
Solid -state

Yes
(2)4CX15000A
(4)4CX250B
4X150A
FM -25K, 25kW
FM -20K, 21.5kW

208-240Vac3+

66%

Table II(b).
Transmitter, FM broadcast

Manufacturer
Model Number

Communications

McMartin Industries

NEC

FMT 25F

BF -55M

FBN7200E

SIngerICCA
FM55000EP/Dual

TTC/Wilkinson
FM30000E

Power Output Level
Feed Line Size

25kW

55kW (Dual BF -25M)
61/4" EIA

20kW

60kW(2xFM27500E)

30kW

31/4"

6Y"

3'/."

Carrier Stability
Modulation Capacity (t)
Audio Input for 100%
Audio Input Impedance
AF Response ( x dB/Hz)
Harmonic Distortion
Pre-Emphasis
AM Noise
FM Noise
RF Harmonic Suppression
Recommended Exciter'
Power Consumption
Input Power Requirements
Overall Efficiency
Power Factor
Automatic Recycle
Final PA Tube(s)

t350Hz

Driver Tube(s)
IPA Tube(s)
Related Models

100
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31"

t 100kHz

x500Hz

t 150kHz
-

0 75Ms

10(x 2)dBm
6004 bal.
0.5/30.15k
<0.3% THD
75Ms standard

-61dB

<

53161 -C
37kVA
208-240Vac3+

BFM -8000
98kVA
208.240Vac3+

+ 1.5, + 13.5dBm

6009
0 5/30.15k

04%

- 67dB
- 80dB

-55dB
< -65dB

0 95

Yes
8985

Solid -state
Solid -state
FMT 15F, 15kW
FMT 10F, 10kW

Yes
(2)3CX19000A7
(2)3CX1500A7
(2)4CX2508
BF -25M, 27.5kW
BF -30M, 30kW
BF -10M, 15kW

>20009 bal.

EIA
0.0005%
x 100kHz
+ 10(x 2)dBm
6009 bal.

0.3/30.53k
<0.5 %( 46dB)

<0.5%

+ 10(x 2)dBm
600Q
1/50.15k
0.5% THD

50, 75Ms

50, 75Ms

75Ms

x 500Hz
x 100kHz
-10, + 12dBm

-

1.5/75Ms curve

<-

< -50dB
50dB
< -63dB
<- 60dB
70dB(1mW)
<- BOOB
HPA-4536B
FM -40E
35kW
87kW
220, 306- 440Vac3+ 50 Hz 220Vac3+

<-

>0.9
Yes
4CX15000A

Solid-state
Solid -state

April 1983
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EIA

x 1kHz
x 150kHz

standard

- 55dB
- 65dB

FME -10
45kW
208.240Vac3+
0.9

Yes
(2)3CX20000A7

Yes
8990

Solid -state

Solid -state

(2)5CX1500A
FM16000EP,18kW
FM24000EP. 26kW
FM40000EP, 44kW
FM 20000E, 22kW

4CX250B
FM25000E, 25kW
FM 20000E. 20kW
I

=.':))))1

Finally. On -Air Boards
Designed By Broadcasters!
sory phono preamp for these new
boards that mounts at the turntable and takes its power from the
console. Ask about the Model 1101
Phono Stereo Preamplifier.

The LIRE Broadcast Consoles
Before we started designing the
new Series 1650 and 1680 consoles, we talked to you ...engineers jocks, announcers and
consultants. Then we went to the
drawing boards to plan a line of
on -air boards with the features you
wanted ... built with UREI's traditional quality and reliability.
The result is a fresh answer to
the operational requirements of
the broadcaster of the '80's. Six
all -new on -air boards.. choice of
5 mixers (1650 Series) or 8 mixers
(1680 Series) ... choice of Penny
& Giles slide pots, Shallco or conductive plastic rotary attenuators
... +24 dBm output ... better than
90 dB signal to noise ratio... inputs
from +8dB down to -10 dB... built in cueing amp and speaker.
.

The Modern Ones

Best of all, both Series are competit vely priced!

Ready to Go
You can

customize the new

UREI consoles, but no accessories are required to go on the air.
They are supplied with full sets of
it put preamps. All preamps are
interchangeable in all positions.
We even designed a new acces-

www.americanradiohistory.com

You've been asking for a new
line of UREI on -air consoles for
years. We took the time to make
them "the modern ones" ...the
ones that will meet your requirements through the 80's and beyond. For more information on
the UREI Broadcast Consoles,
see your authorized UREI dealer,
or write:
From One Pro to Another
United Recording Electronics Industries
8460 San Fernando Road
Sun Valley, California 91352
(213) 767 -1000 TLX 472 0889 UREI SNVY
Canada: E.S. Gould Marketing, Montreal

Mmeli
T

EMIN'all
By Jerry Whitaker, chief engineer, KRED /KPDJ, Eureka, CA

It is not too difficult to construct a
first-class production or on-air facility
when you have got plenty of money
with which to work. More often than
not, however, that is not the case. The
suggestions outlined in this article
will help produce a quality installation, without breaking your budget.
The mark of a good engineer isn't
necessarily what you've got, but what
you do with what you've got.
The place to start in planning a
renovation project is at the operating
position. Spend some time in the
operator's chair; run the shift yourself.
Make note of what is well -placed, and
what is not. The cart rack should be
near the cart machines, not on the
other side of the console. Are source
machines laid out in a logical manner?
Are audio console inputs grouped to
provide a minimum of channel input

switching? Is there a standard
reference point for the mixer pots that
will provide a good level in most
cases?
After 10 or 20 hours on the board,
draw up a plan and pass it around to
management and the operators. Ask

Equipment

layout at KRED -AM. Source

machines are arranged to be within arm's
length of the operator.
102
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for comments and see if some compromises need to be worked out. Once
a plan has been finalized, set it aside
for several weeks. When you go back
to it, see if it still seems like a good
layout.
I went through a stack of proposals
before finally deciding on a new arrangement for our AM control room.
The final plan was far removed from
the original, which would have cost
more, been more difficult to build and
taken more time.
Part of the planning must include
connection trees, cabling and access
to equipment. Install console and
source machines so that they can be

serviced while in operation.

Preferably, allow an access path to the
rear of equipment that is separated
from the operator's area. This allows
maintenance to be performed while
the studio is in use. Carefully planning
the cable runs and connection tree
placement leads to a neat and efficient
installation.
There are a couple of alternatives to
the usual Christmas tree terminal
block. I personally prefer this method,
but a barrier strip panel or the newer
Telco push -in block will perform
equally well. I've used barrier strip
panels for terminal connections in the
past, but they require quite a bit of
space and cost can get out of hand. In
addition to the barrier strips
themselves, you must add the cost of
the somewhat expensive insulated terminal connectors and many hours of
tedious work. Telco blocks provide a
fast, neat and easily modified terminal. These blocks, however, cannot
be easily used with larger sizes of
wire, such as the popular Belden 8441
2-conductor shielded cable.
Consider running multiple shielded
cables, such as the Belden 8766. This
type provides 15 individually shielded
audio pairs. The cable is expensive,
but is much less costly and more convenient than stringing 15 individual
audio pairs. For cable runs between
studios or equipment racks, always
run spare pairs. No matter how much
long -range planning you do before in-

access path of at least 18 inches
should be left behind the control room
equipment to allow servicing.
An

stalling cable runs, it will not be many
months before you run out of lines
and have to string more cables.
In addition to audio cables, I always
install at least one 15 -pair control
cable between each studio or rack.
These lines are useful for remote control, intercom and switching uses.
Although more expensive initially,
it is always cheaper in the long run to
buy cable in large quantities. One
thousand feet of 8441, for example,
may cost about $150, but 10 100 -foot
rolls could cost $199. One thousand
feet of audio cable will go fast, so don't
underestimate your needs.
The importance of documentation
cannot be overemphasized. A master
schematic showing audio and control
signal flow will aid you, and your successor, in figuring out how the system
is put together. An accurate and complete list of cable number codes
should be prepared and kept in the
files.

Establish a standard reference output level for all sources, usually OdB.
If your audio console has bridging in-

puts, make sure the sources are terminated with a proper resistor (6200
in most cases). Place microphone level cables apart from control or ac
lines. It's much easier to wire a studio
right the first time than it is to modify
the system later because performance
is unacceptable.
Plan a station grounding system using heavy gauge wire (#6 or larger) if
the studio is not in an RF field. If RF is
present, use a wide ground strap,
3 -inch minimum. This strap should
run from the transmitter and tie all
racks and studios together. Establish a
main station ground point (the
transmitter ground connection will do
nicely) and branch out from it to the
other equipment rooms. In each room
or group of racks, establish a local
ground point and branch out from
there to the equipment. Use a separate
ground cable, #14 or larger, for each
piece of equipment. Do not rely on the
input or output audio cable shield to
provide grounding for the unit. Audio
cables should be grounded at one end
only, the load end. For example, the
output cable from a tape deck should
be grounded at the audio console. The
input cable to a tape deck should be
grounded at the tape deck. (See Figure
1 and Figure 2, pages 104 and 106.)
The ac line ground connection
presents a built -in problem. If you
ground a piece of equipment through
the chassis to the equipment room
ground point, once you plug it in (with
a 3 -prong plug) you've created a
ground loop. A solution would be to
use a ground adapter plug (3 -prong to
2- prong) and separately ground the
equipment, with a wire size at least as
large as that used for the power line,
to the ground point of the room. At the
power distribution panel, tie the
ground connection to the main station
ground point. When doing this, check
each piece of equipment before connecting it to the ground point to make
sure a fault in the unit does not cause
current to flow through the ground
connection.
Some equipment includes small
capacitors (0.01 to 0.001µf) between
each ac line and ground to clip transients and prevent noise generation. I
have never been fond of these, and if
you have a particularly tough RFI
problem, you might consider removing them. In the proper locations with
a marginal ground system, they may
cause ground currents to circulate,
due to the fact that the neutral line is
tied (in most cases) to ground at the
power distribution panel. An alternative to removing the capacitors
would be use of an isolation
transformer to provide a balanced ac
line with respect to ground to feed the
equipment. RFI line filters are commercially available, but they should be

Use of Christmas Tree terminal blocks makes for a neat and easily modified installation.

ANALOG
METERING
WENT OUT
WITH
SLIDE RULE
HOLSTERS.
Seriously. Isn't it about time you converted to digital
telemetry? Save yourself time, money, and prevent the
hassles brought on by misreading the analog meters on
your remote control system.
Hallikainen & Friends TEL Digital Telemetry with programmable decimal points will provide you with the add-on
accuracy you're looking for. It's simple to install, monitor
and calibrate. And, it's available now.

Convert your analog remote control system
to digital with our TEL Digital Telemetry
TEL 171 for the Moseley TRC

-

15A $800

TEL 172 for the Moseley PHR

-

30A $920

Hallikainen &Friends
101 Suburban Road, San Luis Obispo, CA 93401

805/ 541-0200
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TRANSMITTER ROOM

AC PANEL

RACK I

TRANSMITTER

PACK

RAC

MIN STATION GROUND
O

AINCM GROU ND STRAP

M CONTROL

PRODUCTION
ROOM

ROOM

.71,

N

RO1.0OM

EARNaROUND

STOAiNCN GROUND STRRS

Figure

1.

Grounding system layout for radio station with local transmitter.

.c<<

used as a last resort. Try to locate the
problem and eliminate it first.
Protection against transients on the
ac power lines should be provided at
the utility company service entrance
and at any noise generating equipment. This includes power relays for
blowers, heavy load switchers and so
forth. Examples of transient suppression for a typical studio environment
are shown in Figure 3. The Dale transient suppressor is a sparkgap type of
unit that is effective in protection
against lighting and high level transients. The MOV (metal oxide
varistor) device consists of a pair of
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FOR KILLING BACKGROUND NOISE
SONEX is a special sound -absorbing acoustical
foam with a sculptured anechoic design that
absorbs noise four times better than acoustical
tile or carpeting. It emulates the sound quality
of a professional recording studio at a low
cost, so your voice-over sounds rich and clean.
Or use it when mixing to hear the real sound on
tape. Or use it on location to trap the sound you
want and to kill the noise you don't want.

resistors that perform similar to backto -back zener diodes in circuit protection. When exposed to a high energy
voltage transient, the varistor impedance changes from a high standby
state to a low impedance, thus clamping the spike. The thyrectors perform
in a similar manner. The capacitor
presents a high reactance at 60Hz
and, in effect, is out of the circuit. A
typical transient on an ac line is made
up mostly of high frequency components, so the capacitor reactance
will drop, depending on the frequency
of the spike, and shunt the energy to
ground. At KRED /KPDJ, the four
device types are used in parallel, as
shown in Figure 3 (page 107), to take
advantage of their various characteristics and to provide mutual backup
for one another.
Other considerations for studio
renovation include laying out the ac
power distribution panel to provide
for logical and convenient switching
of line voltages. Install separate
breakers for each studio, for fans and
blowers and for each rack or group of
racks (depending on the current requirements of the equipment). This
will allow you to drop power to a particular studio for service work without
affecting other operations. If one
breaker feeds a couple of studios and
the program director's office, for ex-

Get the facts today. SONEX is manufactured by
Illbruck /usa and distributed exclusively to the pro
sound and AN Industries by Alpha Audio, 2049 W.
Broad Street, Richmond, VA 23220.

Acoustic Products for the Audio Industry

Shown in the KRED -AM control room is
Dan Hoff, program director at
KRED /KPDJ.
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VIDEOCASSETTE
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In less than twelve months
since its introduction, the Agfa
"Professional Performance"
U -Matic Videocassette has
become the industry's leader in
high quality performance.
Television networks, producers,
engineers and performing
artists now regularly specify
Agfa U -Matic Cassettes
because they deliver a new
dimension of color brilliance
and definition to their masters.

Technical superiority of
Agfa U -Matic Cassettes can be
measured by 3dB more video
signal- to-noise, 3dB more
color signal -to -noise and 2dB
more RF outpu'. Drop -out rate
is exceptionally and
consistently lower when
compared to conventional
U -Matic cassettes.
In addition to superior video
characteristics, Agfa U -Matic
Cassettes feature a black

anti- static backcoating for
better tape transport and
winding properties. AgfaGevaert's unique proprietary
formulation delivers
unsurpassed durability. Even
with constant editing, repeated
playbacks and conditions unfit
for other videocassettes, Agfa
U- Matic's perform flawlessly.
It all adds up to unsurpassed
professional mastering
performance.

AGFA-GEVAERT
MAGNETIC TAPE DIVISION
275 North St., Teterboro, NJ 07608
(201) 288 -4100
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ample, service of hardwired ac equipment can be difficult.
Through careful studio layout and
planning, many headaches and costly
delays can be avoided. The initial investment in time and money can be
substantial, but in the end you'll have
a system that is versatile and reliable.
Checking source equipment
Pull each piece of equipment, one at
a time, and check for adherence to
specifications. There is no reason why
all the source equipment in a studio, if

APE?

TAPE

AUO'.O BOARD

3- TO

properly maintained, should not be
able to meet the new equipment
specifications for frequency response,
distortion, noise, wow and flutter, etc.
The first step in maintaining equipment in good repair is to have the
proper tools. For cart machines and
tape decks, two audio voltmeters, an
audio generator and an oscilloscope
are required to properly setup a
2-channel unit. High quality, industrystandard test tapes for reel -to -reel and
cart machines are a must. Ideally you
should have two sets of test tapes: a

TAPE

3

CART,

working set and a file set. Periodically compare the working set with the
file set to determine if use of the working set has degraded the tape. For
turntables, a copy (again preferably
two copies) of the NAB standard
reference test disc is a necessity, as is
a stroboscope-type speed disc.
Establish minimum acceptable performance limits for all of the source
equipment. Typical outside limits
would be frequency response ±3dB,
50Hz- 15kHz; distortion below 1 %;
noise below - 50dB, wow and flutter
equal to new equipment specifications.
Before running performance tests,
clean the unit and demagnetize the
tape heads. Never put a standard
reference test tape onto a dirty
machine.

AINCN

Reel-to -reel
Make a visual inspection of the tape
path over the heads. An equal amount
of the head face should be visible on
the upper and lower sides of the
heads. The head face should be
perpendicular to the deck surface.
Variations from 90° will cause increased head wear and poor performance.
Align the playback section of the
tape deck first. On 2-track machines,

GROUND STRAP

MAIN GROUND POINT

NIA CABLE OR

L

ARGER

SPLAY

CAP-

TURNTABLES
AND

Figure 2. Ground system layout for individual equipment rooms.

GRASS VALLEY GRO

VERSATILITY
in the all -new

program quality 10x1 routing switcher by Grass Valley Group...the TEN -XTM!

The TEN -X is available video -only...
Video -plus- audio, and... Audio
breakaway, or... Add audio later to

your video -only version.
TEN -X control from GVG includes...

local and remote, or... Build your
own remote panel.

Also, your local- control TEN -X may
have remote control simply plugged
in later. Or, vice -versa; buy TEN -X
with remote control now, plug in
local control later.
VERSATILITY: the last word in 10x1
utility routing switching by Grass
Valley Group.

The TEN -X operates by local or

remote control simultaneously.
GVG Sales Offices: Edison, NJ (201)549 -9600; Atlanta, GA (404)321 -4318. Elkhart, IN (219)264 -0931; Ardan Hills,
MN (6121483 -2594; Fort Worth, TX (817)927 -9411; Palo Alto, CA (415)968 -6680; Woodland Hills, CA (21)999 -2303.

PO. BOX 1114 GRASS VALLEY CALIFORNIA
A TENTFGNI +COMPANY

9-S O5

USA

TEL (916)273B421 TWX 910 53082E10
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feed the left channel into an audio
voltmeter and into the vertical input
of an oscilloscope. Feed the right
channel into a second audio voltmeter
and also into the horizontal input of
the scope. (See Figure 4, page 110.)
Polarity inversion available in some
oscilloscopes will display the signals
180° out of phase, when they are actually in phase. If this is the case,
reverse the polarity of the horizontal
channel input.
Find the 16kHz section on the test
tape and adjust head azimuth for
simultaneous peak outputs on each
audio voltmeter and a correctly
phased display. Several high points
may be found, but take the one with
the peak response and 0° phase shift.
Equipment manuals should be consulted for any special procedures.
Once the reproduce head has been
aligned, run through the frequency
response bands and check for uniform
output. Resist the temptation to adjust
the electronics equalization to provide
the same output at 10-15kHz as the
reference (generally 700Hz or 1kHz).
On many machines. equalizing 10kHz
to the reference will result in a 1 -2dB
bulge around 5kHz. A tape deck,
when set up this way, will meet new
equipment specifications, but when
used as a production machine, prob-

that level, for it will be used later to
adjust the record drive.
When the reproduce system is
within specifications, alignment of the
record head can proceed. Feed 15kHz
into the recorder at 10dB below normal operating level. While monitoring
the output of the two channels as outlined above, adjust the head azimuth
for peak response with proper phasing. When that point has been found,
check the phasing at other frequencies
(1kHz, 5kHz, 10kHz) to be certain that

lems begin to crop up. After several
generations, the 2dB boost at 5kHz
will turn into 4dB or 6dB, resulting in
an annoying tinny sound. Much better
performance will be achieved by
holding the frequency response flat
(within 0.5dB) from 1 -8kHz, allowing
the high end (above 8kHz) to droop a
couple of decibels. This will result in a
much cleaner production sound when
a nimber of generations are required.
All test tapes include a NAB standard
reference level output. Make note of

Cl

MAN SREAKEP

PRiMARYSERbICE
61

C- 000'.!

SIN PLASTIC CAPACI TOP 150102
GENERAL ELECTRIC 120V MOY Nt 10PANA
01- IRC TN./RECTOR 120VM(SLSDAF
Z - CALE SURGE PROTECTOR 120V ASPA.100

-

MOV

7,AGRANOF%I

NO %J

LINE PROTECTORS

TRANSIENT LINE PROTECTION

O.IRC CONTACT PROTECTOR. AC

AC LINE

TYPE

PREVENTING TRANSIENTGENERATION POP MOTORS. RELAYS. ETC

Figure 3. Methods of suppressing transients on the ac power line.

ASS VALLEY GROUP

t Grass Valley Group we believe that elevision terminal equipment should represent the highest
gree oflong -term reliability and stability."

e

build the 3250 Series Sync Generators that way.
Featuring:

* SC /H phased slave sync generator
* System color frame identification
* SC /H phased genlockable master sync generator
INPUT

REF

MODE

A

TBE

And now the NEW Model 325$ Digital
SC/H Phase Meter...making accurate SC/

DP

H phase measurements and comparisons easy!

G G Salea Offices: Edson, NJ (201)549-9600; Atlanta, GA (404)321-4318; Elkhart, IN (219)264 -0931; Arden Hills,
MN (612)48v -2594; Fort Worth, TX (817)927 -941-; Palo Alto, CA (475;968 -6680; Woodland Hills, CA (213)999-2303

THE GRASS VALLEY GROUP, INC.
PO BOX

1114

GRASS VALLEY CALIFORNIA 95945 USA

TEL

(95) 2739421 TWX 91053092Eì0
TeRTROVIx COMPANY
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THE SOURCE
For all your

equipment needs
w

I I

AKG Amperex Ampex
Atlas Audiopok
AudioTechnica Belden
Broadcast Electronics

CRLCSI Crown
Cablewave Systems DBX
Electro -Voice EXR
Fidelipac Inovonics
Jampro-Cetec JBL Leader
Instruments Lexicon 3-M
Marti Micro-Truk Nortronics
Orban Associates Otani Phelps Dodge Revox Russco
Shure Sola Stoco Stanton Surcom Tapco
Technics Telex Urei VIF and many more.

Deltolab

Call us for

fast'

.022.1. from stock

305-651-5752
1,-t'

.

.

51-4733EIEC7RExnnIA

CLECTREX
18680

N

E

COMPANY

1983

2nd Aven ue. Miomi. Elondo 33179
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NEW FM AND TV
FIELD STRENGTH METER
FIM -71
-

-

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

-

no phase reversals occur.
When adjusting the azimuth on
either of the two heads, it may be
noted that the point of peak audio output and 0° phase shift do not occur
simultaneously. This is due to gap
scatter, a non -colinearity of the gaps of
the individual channels of the tape
head. If, for example, the top channel
gap is mechanically offset (through
manufacturing tolerances) a small
amount from the bottom channel gap,
it will be impossible to achieve both
peak audio output and 0° phase shift
because the head will have to be tilted
a small amount to zero out the phase
difference. This will result in reduced
high frequency output from one or
both channels.
The high frequency equalization adjustment must then be used to compensate for the high end droop,
leading to a peaky, less uniform high
frequency response. The amount of

equalization needed to compensate
for gap scatter is small, generally
0.5 -1dB at 15kHz.
The next step in recorder alignment
is to set the bias level. Consult the
equipment manual for this adjustment, because it differs from one type
of unit to another. Next, set the record
drive level. While recording 1kHz at
normal operating level, adjust the
drive to give the same output as was
recorded with the alignment tape
standard reference level. Next, proceed with the frequency response
measurements and adjust the record
channel equalization for flat response,
keeping in mind the 5kHz bump problem outlined previously.
Wow-and -flutter measurements require special instruments and the
equipment manuals for that test gear
should be consulted for correct procedures.
When performing alignment and
electrical adjustments on reel -to -reel
and cart recorders, always use a
typical production tape or good quality cartridge. Optimum record bias will
vary from one type of tape to another.
It is important to set up the unit with a

0-.

t

CONTACT US FOR DETAILS.
932 PHILADELPHIA AVE.

PIUMA C INSTRUMENTS 30; 5892662G,MD.20910
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Locate any equipment that generates
appreciable heat or noise outside of the
studio area.

A th ng of beauty

.

.

.

this Dynair System 21.

with this single, high density frame using as few as 10 inputs and 10
outp its. Select combinations of video, audio, time code, data, tally, or
mac ine control switch modules.
Begi

Gro sensibly, easily and cost effectively to impressive matrices of one
thousand inputs and one thousand outputs of every module type by
simp y adding frames and modules.
Gro into high definition TV, if this possibility is in your future, without
chan ing a thing. Bandwidth of the System 21 is already 30 MHz.

Writ or phone.
us a

We would like to send you additional

information. Give

hance to begin with you as you upgrade your plant.

5275 Market treet, San Diego, CA 92114 U.S.A. Phone (619) 263 -7711 TWX (910) 335 -2040
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commonly used type of reel or cartridge material.
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Figure

4. Tape deck

Cartridge machines
Proper alignment and maintenance
of cartridge machines involves several
test devices. A right angle zenith
gauge is helpful if head replacement is
to be accomplished with a minimum
of trouble. This device is a precision
90° square, designed for a reference
when setting the cartridge head zenith
and height. A head insertion gauge
simplifies accurate setting of the head
penetration into the cartridge. The
device shows the minimum and maximum penetration given by NAB standards. Tape guide height should be
checked using the gauge recommended by the tape deck manufacturer.
These guides rarely need readjustment, but should be checked from
time to time.
A standard spot frequency calibration cartridge is used to align and
equalize the playback system of the
cart machine. The procedures outlined for reel -to -reel decks apply
equally here. Alignment and setup of
the record electronics also follow
along the same lines as those for reel
decks.
A useful alignment cartridge is a
fast sweep calibration cart. This gives

alignment test setup.

LINEBACKER

,.

V"\`t;, Ja\

`ta;,

BACK UP YOUR SOLAR

est

WITH TELAN AUTO CONTROL
GAS FUELED THERMOELECI RIC GENERATORS

WEATHER PROOF -NO MOVING PARTS
CURRENT AND VOLTAGE AS NEEDED

leTELEDYNE ENERGY SYSTEMS
110 W.Timonium IId.,Timonium. Md.210933163 Phone: 301-252.8220 Telex:8-7780

Cable:TELISES
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Timol

Figure 5(a). Sweep pattern with correct
equal zation.

Figure 5(b). Sweep pattern with too
much high frequency equalization.

Figure 5(c). Sweep pattern with too little
high frequency equalization.

500Hz -16kHz sweep with a start
pulse for triggering an oscilloscope.
Properly aligned and equalized, a cartridge reproducer will provide a
uniform output across the band when
displayed on a triggered oscilloscope,
as shown in Figures 5(a), 5(b) and 5(c).
Such a tape provides a convenient
check of equalization without the
need for waiting through the entire
spot frequency cart. A sweep tape is
particularly useful when checking the
performance of multicart playback
machines, such as the IGM Instacart.
It would take hours to check all 48
trays with a spot test tape, but by using the sweep tape, the time is reduced substantially.

Some words of caution about reel to-reel and cartridge test tapes. All
magnetic recordings are subject to the
effects of magnetic fields, such as
those Droduced by motors. Care
should be taken to keep the tapes
away fr3m such fields, as well as from

by the way, should be made by the
same company to minimize inherent

a

temperature extremes.
Cartridge and reel -to -reel alignment
tapes are made to exacting specifications. However, no two are exactly
alike, so all head alignment should be
done with a single standard. As a test
tape wears, output levels on the high
frequency bands will decrease,
resulting in overequalization if the
work tape iE not compared fram time
to time with the file tape. Both tapes,

differences.
It is important to know the manufacturer's theory of test tape generation
when comparing the work and file
standards. One company may produce the alignment tape to give a flat
response from the first time it is used.
Another manufacturer, on the other
hand, may put a slight boost in the
high end frequency bands to compensate for the drop in response that
results from a certain number of
passes across a tape head. If this is the
case, a correction factor will need to
be considered when comparing the
work and file tapes.

Music over T- carrier?

Just plug our 3.5, 5, 8 or 15 kHz modules into your T-cxr Channel banks.
At last someone has made it easy for telcos
to extend the benefits of digital transmis-

sion to broadcasters... for studio transmitter
links, remote to studio links... part -time, temporary, full- time... or whatever. COASTCOM's
Model 324 Series Digital Program Channels
let you use existing WECO D4, GTE 9004,
ITT T324, and NTI DE4 channel banks for
3.5, 5, 8 or 15 kHz audio circuits...monaural or stereo... simplex or duplex.

There's no need for the old metallic connections, and you don't need special dedicated
channel banks or terminals. The 324 allows

simultaneous message and high quality audio
transmission...proven over short or long
distance. Simply plug COASTCOM modules
where voice channel modules used to be.
And you don't have to worry anymore about
line equalization. It's on- board.

sively. Call COASTCOM today. We're at 2312

Stanwell Drive, Concord, California 94520.
Telephone: 415/825-7500,
TWX: 910/481-5781.

Several hundred audio circuits in Bell, GTE
and independent telephone operating companies now use COASTCOM. And the good
news is sp'eading among broadcasters.

offer the services your broadcast customers want. Quickly, easily, and inexpenSo
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WE MAKE AMPEX BETTER
SAKI hot -pressed, glass- bonded ferrite recording heads.
The best is now available for your Ampex recorder
in all sizes and models.
.

Multiple playback decks, such as the
IGM Instacart (shown) can add a great
deal of flexibility to either an automated
or live -assist operation.

too

Turntables

woo

SAKI

SAKI MAGNETICS, INC.
A

CALIFORNIA CORPORATION

8650 Hayden Place, Culver City, CA 90230

W

213 / 559 -6704 (TWX -910- 328 -6100)
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CINE 60 SUN -GUN

Beautifully
Simple "-

The stroboscope -type turntable
speed test disc provides a convenient
and reliable indication of turntable accuracy. Any speed variation of more
than 2% from normal will be audible
on most recordings. Many turntables
have an idler wheel pressure adjustment that will have a definite effect on

speed. Consult the equipment
manuals for proper adjustment procedures.
Stylus replacement is the
maintenance most often required for
turntables. Always be sure a good
quality stylus is in place before playing a test disc. Also, check the
tonearm for alignment with the platter. In many cases, this is adjustable.
Stylus pressure should be set for the
value recommended in the literature
accompanying the needle.
The NAB test record includes a
monophonic 1kHz standard reference
level, wow- and -flutter test and frequency response test. The stereo-

-

Beautiful ... because it's fresnel -soft and
uniform
ideal for video. And simple because
if 250 Watts is too much, change to 150
Watts. Need more? Go to 350 Watts. Want to go
really light? Use 100 Watts (12V.).Outdoors,
swing -in the built -on Daylight Filter. You color
correct instantly! Indoors, swing away the
Filter and you have tungsten light' Never a
need to readjust camera color controls here!
For focus, vary the beam from 8 to 14 Ft. For
power, choose from 20 Sun -Gun Powerbelts
and Powerpaks. And, to make it beautifully
simple ... we put it all together for you in any
one of 17 Portable Sun -Gun Kits. See your
dealer or send for data, today.

CINE

60

N C O R P O R A T E O
6430 Sunset Blvd.
630 Ninth Ave.
New York, N.Y. 10036 Hollywood,C A. 90028
(212) 586-8782
(213)461 -3046
I

Careful layout and planning of a studio
renovation project will save time and
money when construction actually
begins.
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TRANS

FM

FM

TRANS

SILENCE

SCA
CARRIER

WARNING
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One of the three remote control- status panels custom-built
for KRED /KPDJ.

Figure 6. Layout of remote control and status alarm panel.
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S

1

START

ereo Consoles

.

.

The $10,000 console
for only $5800.
I spent 14 years with Group W, and had
come to expect quality equipment. Howe
provided that for us at a most reasonable
price. 77 Dugan Fry, General Manager WWOJ

Avon Park. Florida
7012

All our users recommend the cost -effective
Howe line of broadcast equipment. The purchase price and low maintenance costs contribute to the valued position Howe Audio
maintains in the industry
With the advent of Opti- Cue", Howe Audio
now offers an all- inclusive three -year warranty.
Contact a Howe Audio products user today.
Contact us for a complete users list.
.

7012A

Now Available with
DAVEN Step Attenuators

For further information contact.
Howe Audio
3085-A Bluff Street
Boulder, CO 80301
(800) 5257520 or (303) 444-4693

howe audio productions, inc.
P.O.

Box 383. Boulder. CO 80306
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trademark of Howe Audio

phonic side of the record has a phase and- balance test, spot frequency test,
separation test and level check.
Equalization for a turntable p'eamp
may be fixed, but check the print to be
sure.
As part of any studio improvement
effort, tests should be made on the
performance of the audio control
board. Conduct frequency response,

distortion, noise and crosstalk

measurements, comparing them to
new equipment specifications to
determine if servicing is necessary. If
the attenuators on the board have
removable covers, clean them and
check for any dirty contacts cn the
channel input key switches.
In nearly all cases, the original
specifications for source machines
can be maintained throughout the life
of the unit. With regular maintenance
and the proper tools, this can be easily
accomplished. The adjustment procedures outlined in this section apply
to most, but certainly not all, source
machines. For this reason, your unit's
instruction manual should be consulted before attempting any adjustments.
Control and status
At KRED-KPDJ, as new equipment

and features were added over the

You'll meet your
match with our

years, the status indicators and
remote controls began to get out of
hand. EBS and RPU lamps were in
one spot. FM system alarms were
tacked on somewhere else. The
telephone talk show ready lights were
mounted on the wall. The remote start
switches, installed five years ago,
were wearing out. Then there were
the new features we wanted to add,
but didn't have room to install.
The solution to these problems was
to consolidate all remote control and
status indicators into one large, conveniently located panel consisting of
lighted push-button switches. The
result is shown in Figure 6.
The Telco 1, Telco 2 and Telco 3
lamps signal which telephone lines
are ready to go on-the -air for our talk
show program. The EBS indicator will
blink at a 1Hz rate when the EBS
receiver is activated by a 2 -tone
transmission from the station we
monitor. The AM Silence Sense and
FM Silence Sense alarms signal when
modulation of either system drops
below a preset level for a certain
length of time. The AM Transmitter
and FM Transmitter alarms are activated by a loss of carrier. The SCA
Carrier lamp signals loss of the SCA
carrier. The Silence Sense, Transmitter
and SCA alarms, in addition to light-

24

L
I

E

!

STOP

I

Figure 7. Source control unit.

ing their respective lamps, trigger a
Sonalert device that can be defeated
by a switch near the remote control
panel. This is done at sign -off to prevent the Sonalert from beeping
through the early morning hours.
When the Sonalert is defeated, a lamp
labeled Warning Defeat is lit.
An intercom system ties the control
room with other parts of the building.

STL Offers The Most

Complete Selection

EDITING

Of Test Tapes

CONSOLES

Available Anywhere

No matter what VTR equipment you use, Winsted offers
Editing Consoles to match
your requirements! Our designs are based on consultations with professional users
like yourself.

STL can serve all your needs with precision
test tapes for frequency alignment, level set,
azimuth set, flutter & speed tests, sweep
frequency tests and pink noise analysis. Also
available is the Standard Tape Manual & the
Magnetic Tape Reproducer Calibrator.

You've

chosen your VTR
equipment carefully, to meet
your specific needs. Now
choose the Editing Consoles
that fityourequipment - quality consoles from Winsted.

Phone for fast delivery or free catalog

For our free full-color
FULL -LINE CATALOG
call us toll-free:

800 -328 -2962

T0

Winsted

STANDARD TAPE LABORATORY, INC.

9801 James Circle
Minneapolis, MN 55431

26120 EDEN LANDING ROAD
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Figure 8. Status and alarm lamp driver.

the push -to -talk button for the system.
The remainder of the buttons on the
main control panel are remote starts
and remote stops for the 10 source
machines used in the KRED -AM control room. The Stop light indicates the
ready state (cart loaded, tape tension
arm up, etc.) The Start light will come
on when the source is in the run state.
Other machine control functions
and status alarm indicators in the AM
control room are contained on
another panel. The matrix includes a
fire alarm system readout that
monitors four locations: the AM
transmitter room; standby generator
room; engineering shop; and FM
automation system room. An alarm
from any of these points activates the
Sonalert and lights the respective
lamp. After -hours call lamps alert the
operator if someone is at either of two
outside doors. Reminder lamps tell
the operator to change the FM news
cart, update the weather or change a
cart on the FM automation system.
These are activated by real time commands programmed into the automation system memory. Six other
switches are uncommitted, for further

The Intercom 1, Intercom 2 and Inter3 buttons select the remote sta-

expansion.
The system of two panels gives our
operators the ability to monitor the
status of the AM and FM systems, as

GROUND

LAMP
#7371

7.5Q
10W

INPUT

10kQ

02

ECG -130
100Q

12Vdc REGULATED

TO ACTIVATE LAMP, GROUND INPUT LINE.
FOR SOURCE MACHINES THAT PROVIDE + 24V AT READY OR PLAY, MAKE R1

com

36I Q

tion desired. The Reset button clears
the intercom, and the Intercom PTT is

ABLE BY DESIGN
build a functional
Master Control Switch&
with all the necessarÿ
capabilities for your
on air needs.
We

INDUSTRIAL SCIENCES, INC.
PO Box 1495
3521 SW. 42nd Avenue
Gainesville, Rondo 32602 USA
TELEPHONE

Outside USA.
In Rorida
Sales
Service

01

(904) 373 -6782
(904)37346783
(800)874-7590
(800)874-7874

CABLE
TWX

810-825-2307

Circle (87) on Reply Card

April 1983
www.americanradiohistory.com

Broadcast Engineering

115

Wile eye

I

&ii

Low -cost, lightweight,
wide -angle lens
attachments for your
ENG /EFP video zoom lenses.

Front -mounted Wide Eye & I1 readily convert
most video zoom lenses into ultra wide angle fixed focal -length lenses with no loss in
light transmittance.
Made of high -quality optical glass with
multiple anti- reflective coatings.
Wide Eye I increases the widest angle of
the zoom lens by about 35% with minimal
distortion. Wide Eye 11 increases it by about
50% for a "fish eye' effect.
Easily attached to most professional ENG/
EFP zoom lenses which feature macro
and /or adjustable back -focus.
Ruggedly constructed. Supplied
with Naugahyde pouches featuring Velcro closure and belt loops
1

Rental

Sales

well as control source machines in
the air studio from one central location.
The remote Start and Stop buttons
control relays that perform the actual

machine switching action. Other
methods of interfacing were considered, such as solid -state relays or
transistors, but were rejected because
of the high cost (in the case of solid state relays) and interfacing difficulty
(in the case of transistors). Over the
years, relays will require some
maintenance in the form of contact
cleaning, but this has proved to be only a minor problem in our system.
The status lamps are all driven by
transistor buffer amplifiers, resulting
in light loading on the source
machines and small current through
remote status relays.
In all, the system contains 39 4PDT
plug -in relays, 64 transistors, nine integrated circuits, about 100 resistors
and 50 capacitors. A representative
diagram for a single source remote
control is shown in Figure 7, and a

typical remote status -alarm is shown
in Figure 8.
The relay interfaces are self explanatory, as are the lamp driver
amplifiers. The devices shown handle
loads greater than 1W continuously
without externally heat sinking Q2.
Power for the system is provided by a
central ± 34V supply that also feeds
several other pieces of equipment in
the AM control room. The lamps are
fed from a separate - 12V supply
rated for 15A. Operating the lamps
from the negative supply allows
remote status indicators to be activated by grounding of the alarm
sense line.
The alarm state detectors for the
AM Silence Sense and AM Transmitter
functions are contained in the AM
modulation monitor. Optional cards
in the monitor provide contact closure
in the event of a fault. Likewise, the
alarm state detectors for the FM
Transmitter, FM Silence Sense and
SCA Carrier functions from the three
FM monitors use optional cards. The

Service

Film /Video
i{

Equipment
Service Co.

1875 So. Pearl St.. Denver. CO 80210

303

100k4
10k4

47110

778 -8616
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another effort to "Lick the high cost
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Magnetics LIFE
heads for the
Broadcast field.
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Send for your FREE brochure.
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Figure 9. Buffer distribution amplifier.
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Fire Alarm system uses standard high
temperature sensors to determine an
alarm state.
The reminder lamps (Change News,
Update Weather, Change Cart) are
latched on under software command
from the FM automation system. The
selected lamps remain lit until the
respective button (News, Weather,
Cart) is pushed. Relay logic achieves
the latch-on, reset function.
A simple tape deck sequencer is included as another feature of the
system. When activated, the three
music tape decks in the AM control
room sequence automatically from
one to another upon receipt of end -ofmessage tones. This allows increased
walk -away time for the operator when
changing tapes, taking transmitter log
readings, etc. When the sequencer is
activated, the remote Start and Stop
lamps for the three tape decks are
blanked, as a reminder that the system
is on -line.
The intercom is a conventional
design with a pair of IC amplifiers

driving the speaker -talkback arrangement. Balanced lines run to each
remote speaker to prevent RF pickup.
There are a number of different
met nods that could be used to implement such a status and control
system. The arrangement described
here relies chiefly on relay logic and
discrete transistor lamp drivers,
however. Depending on what parts a
particular station has on hand, a totally different system could evolve. If I
were to build this type of remote control unit from scratch now, I would
like.y use CMOS logic and open collector IC drivers to interface the

system to the source machines and to
drive lamps. Whatever method might
be used, a well -thought -out remote
control and status board will improve
operator efficiency and minimize
response times to any problem that
might develop at the station.

Audio interface
Distribution and isolation of audio
input and output signals in a studio
are two of the more important, and
sometimes least planned, parts of a
production facility. Single-source outputs to single -control board inputs

Spill Coffee In Our Faders!
You Still Get Great Sound!

(ALL 2.2k4)

Custom Audio Series Consoles
newest splashproof faders. (Most boards
still use older, unprotected P &Gs.)
P &G's

Clear, crisp sound without hums, pops or RFI.

6204

--1/A

o
UNBALANCED OUTPUT
(INVERTED)

o
GND
'IONS:
T:

Human -engineered layout for mistake -proof operation. (Recently chosen by blind operator who
mixes by touch.)
Field proven modular design. Customized at off the -shelf prices.

CALL TOLL -FREE 800- 231 -5870
(Texas, Alaska, Hawaii call collect 713 -782 -4592)

+22dB(UNLOADED)

IdB: BELOW 0.5%

I 2dB: 20Hz.20kHz

OW 60dB

ogi tek Electronic Systems, Inc.
3320 BERING DRIVE

HOUSTON, TEXAS 77057

(713) 782 -4592
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athena

6000

The

Most Cost -Effective Telecine Projector Available

The ATHENA 6000
is designed to meet
professional
requirements in
NTSC, PAL and
SECAM countries.
Automatically phase locks to NTSC. PAL or
SECAM field rates

Unlimited hold time in
still frame mode
1- 2- 4- 6- 8 -12 -24
trames per second. forward or reverse.

totally without flicker
Remote control option
Two -year parts and

workmanship warranty
Modular assembly/
easy maintenance

For more rntormaton contact

INTERNATIONAL 6416 Variel Avenue.
Woodland Hills. California 91367 U.S.A.
Telephone: 213 348 -8614
L -W
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present no interfacing problem, provided the levels and impedances
match. However when an audio
source is fed to several inputs,
perhaps in different studios, problems
can crop up.
Isolation is the key to eliminating
troublesome operation peculiarities.
A net source, for example, feeding
two studios and a patch panel or two
without a distribution amplifier,
may be a problem looking for a place
to happen. When patching the net
source to or from some point at the
patch panel, momentary short circuits
will probably occur, dropping the feed
to other studios. Switching more than
one console input onto the net line at a
time may result in a drop in source
level. A much more logical solution is
to feed the net into a distribution
amplifier providing isolated outputs.
If one line is shorted out or loaded, the
other lines are unaffected. Distribution amplifiers are available from a
number of manufacturers at a variety
of prices.
An alternate solution would be to
build your own distribution amplifier
system. Figure 9 shows a typical
1 -1n15 -out distribution amp. The circuitry is simple and straightforward.
U-lA is a differential to single -ended
buffer, U -1B and U -1C comprise the
differential output drivers and U -1D
provides a single-ended output for
driving unbalanced loads. More versatile and elaborate systems could certainly be devised, but this circuit pro-

vides more than adequate output drive
and isolation in most cases.
The circuit shown in Figure 9 will
easily fit on a single -sided 4 "x6"
printed circuit board and, when used
with plug -in edge connectors in a card
cage, will make a high quality audio
buffer and distribution amplifier
system for the entire station. Installed
near the Telco terminal and the
satellite demodulator units at KREDKPDJ, this system distributes AM and
FM air monitor signals to various
parts of the building, RKO Network
audio to several locations, Telco toll
loops to patch panel outputs and RPU
(Remote Pickup Unit) receiver audio
to three control terminals.

The use of submixers for audio inputs that are similar in nature is an
easy way to expand the functions of
the audio control board. An example
of a submixer used with a group of
cart machines is shown in Figure 10.
This is a basic system. If desired, a
more complicated and versatile unit
could be used that would include cue
provisions and variable mixer gain.
Audio output from the control
board should follow isolation and
distribution methods similar to those
used for inputs. In nearly all cases,
distribution can be accomplished
through the use of a passive circuit, as
shown in Figure 11. This circuit will
work well if all inputs are balanced. If
unbalanced inputs are present, install
an isolation transformer, as shown.
Maintaining good program levels is

BEST BUY!

WV\

\°

from

audiotechniques

FOR SERVICE & PRICE
WE'RE THE BEST!

audiotechniques inc.
NEW YORK CITY

212586 -5989
STAMFORD, CT

203 359 -2312

Figure 10. Simple submixer for inputs of
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a

similar nature.

without the proper
metering. The standard VU meter lets
a large number of short duration
peaks escape detection because the
meter ballistics are relatively slow. A
solution to this problem is to incorporate a Peak Program Meter (PPM)
into the system so that the transient
energy, not shown on a standard VU
meter, can be seen. Several manufacturers sell PPMs or VU -to -PPM conversion kits. Ideally, one should have
both a standard VU and PPM working
simultaneously. The operator can set
his level with the standard VU and
then reduce it as necessary to keep the
PPM reading within range. The PPM
is a useful device because it will show
transients that could cause distortion
in the audio board or further down on
the audio chain. Reel-to -reel and cart
machines are particularly susceptible
to overload distortion.
Phasing audio inputs and outputs is
an important step in building or
rebuilding an audio studio. Phasing
for a stereo installation is absolutely
critical, for obvious reasons. Phasing
for a mono studio is important as well,
but for less obvious reasons. The
mono phasing problem shows up in
elaborate multisource mixdowns and
at the audio limiter just before the
transmitter on AM systems. The
limiter problem is most pronounced
when asymmetrical modulation is
used with a limiter that has a peak
positive phasing feature.
The main microphone in the air
studio should be phased to provide
peak positive modulation with the
limiter phase switcher in the normal
mode. The rest of the air studio, indeed the rest of the station, should be
set up to provide peak positive
modulation with normal phase.
A convenient way to check for phasing is to connect a 1N914 diode across
an audio generator output and bring
up the level to give a distinctly clipped
audio waveform. Connect the diode to
clip part of the negative portion of the
a difficult task

For

tate & regional

[adnetwQrk systems

I Yrlll/sI'
COME TO COMTECH FOR THE PERFECT SOLUTION.
Comtech's engineering excellence, cost -effective manufacturing and sustained inventory will assure you prompt delivery of high-quality systems. Just look at the features:

Antenna mounted LNC
meter antenna /2° spacing
allows single low -cost coax
Optional built -in SCPC
interconnect
demodulator
Remote three -channel select
Optional composite video
Broadcast quality audio
baseband for MCPC applications
Antenna
Corp., P.O. Box 428, St. Cloud, FL 32769,
For details and prices, call Comtech
3.8

(305) 892 -6111. 1WX 810- 870 -0220. Or Comtech Data Corp., 350 North Hayden Rd..
Scottsdale AZ 85257, (602) 949 -1155, IWX 910-950-0085.

COMTECH
solutions
Creative

Corn tech Data Corporation

Comtech Antenna Corporation
Subsidiaries of

in satellite corn MU 11ieatiORS. Comtech Telecommunications Corp.
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YOU ONLY NEED
ONE OF OURS.
No reliability problems from

microphone or cable with
the subminiature Sennheiser
MKE -10 electret. Not only
better -sounding, it's better looking
because you don't see it.

wVl

-

SENKHEISER
ELECTRONIC CORPORATION

10

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

Manulacluring Plant Bissendorll Hannover. West Germany
1980. Sennherser Electronic Corporation (N.Y.)

Figure 11. Audio console output distribution board.
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32pg Catalog 6 50 Audio /Video Applic.
o. wie
VIDEO.
LINO. OSC

12 -i.

.
TV (Audio B Race Prod`Console.
OPAMP LABS INC (213) 934 -3568
1033 N Sycamore Av LOS ANGELES CA, 90038

Video
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HEAD RE- LAPPING

AND NEW HEADS FOR AMPEX
Worn cartridge and reel to reel heads recontoured and re- lapped for original performance. Send for free brochure.
R.K. Morrison Co.
819 Coventry Road Kensington, CA 94707
(415) 525-9409
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X -10 MUSIC CONTROLLER
Cycle 2 reversing
or 4 regular decks
Stereo /Mono
25 Hz Sensor, Filter
Silence Sense
8751. Michigan

IME'MICROPROBE
ELECTRONICS INC éñi

go llanoii

eti11532A

Figure 12. A clipped waveform that can be used to check for proper system phasing.

wave when viewed on an oscilloscope. (See Figure 12.) (Note: If your
audio generator has a low internal
output resistance to the active stage,
use a current limiting resistor of about
620D between the hot output and the
diode and load.)
When the clipped waveform is
recorded and played back on source
machines in different studios and
through the air chain, the phasing
should remain the same. Phase
switching will cause the limiter to do
more work than it should have to.
Ideally the limiter automatic peak
phasing circuit will never change
from normal. This is not the case in
actual practice, however, due to the
characteristics of speech and music,
but correct phasing of the system will
limit the phase changes to that required by the program material.
An interesting problem occurs in an
AM air studio when the operator's
headphones are being fed from an air
monitor and the limiter automatic
peak phasing circuit has the phase in
reverse. When the announcer opens
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the microphone and says something,
the headset volume is low and the air
signal sounds muddy. This is because
sound reaching the operator's ears
from the headphone is 180° out of
phase with the sound reaching his
ears from his mouth. There is,
therefore, cancellation of the signals,
particularly at the higher frequencies.
The situation is cleared as soon as the
limiter returns to normal, generally a
couple of seconds.
Finally, an important part of
renovating or building a studio is
clearly labeling the sources and

preparing a detailed operations
manual outlining how to use the
equipment. The manual can be divided into sections dealing with normal
operation, patch panel use, special
functions and troubleshooting. This
will save much time on the part of
operators using the equipment and
the engineers who must answer the
questions. The best studio in town
isn't much good if only the engineering staff knows how
to run it.
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This is no time tobe

Quite simply, the McMichael
ACE Digital Standards Converter is
regarded by those who know as the
best in the world.
For a start, it's the only one to
offer four fields of digital storage.
What's more, it offers
bi- directional conversion between

any internationally recognised T.V.
standards.
Naturally, it performs
brilliantly. You won't find a flicker on
the horizontal edge.
While neither vertical nor
horizontal motion will give you the
judders.

For more information about broadcast equipment, clip the coupon and mail to GEC McMichael, Sefton Pa
www.americanradiohistory.com

uck with second best
What you will find is rock -

steady, pin -sharp detail. Even on
panning.
With all that going for it, you
won't be surprised to learn i:hat the
McMichael Standards Converter
isn't exactly cheap.
But then the best never is.

Please send me further details on the GEC McMichael

ACE Digital Standards Converter.

Name

Title

Company_
Co. Address

City

State

Circle (132) on Reply Card
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Hill, Stoke Poges, Slough, Berks. SL2 4HD, England.

ACE Digital Standards Converter.

www.americanradiohistory.com

PUT

ITON...

associations

Our HEAD dept. provides heads
for all varieties of recording
applications.
Our SERVICE dept. overhauls and
fine tunes your audio and video
recorders. TABER also maintains
parts for Ampex, Scully and Sony

recorders.

...

TAKE IT OFF

TABERASER thoroughly erases
all audio, video, instrumentation
.tapes and magnetic films.
411F

See us about Reads, recorders,
erasers at N.A.B. or send for free

brochure.

TABER

A

Total Communications Services Co.
(415) 635-3831

2081 Edison Ave.

San Leandro, CA 94577
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National Association
of Broadcasters
1771 N Street, NW
Washington, DC 20036

1-202-293-3570

Brussels Satellite Convention
receives support
The NAB's Copyright Committee
supports US ratification of the
Brussels Satellite Convention. The
convention is an international treaty
designed to protect broadcasters and
other legitimate distributors of programs and signals transmitted internationally by satellite. The treaty requires countries that ratify it to take

"adequate measures" against
unauthorized interception and use of
program -carrying signals within their
borders.
The committee said that since 1974
the value of revenues from the sale
and use of US intellectual properties
abroad, including TV programming,
has risen to between $5 billion and $6
billion annually. Unauthorized use of
copyrighted materials, including interception of US satellite communications, has also increased substantially
abroad. The main potential benefit to
US broadcasters is that ratification

should bolster the principle,

throughout the world, that programs
must be regarded as property, having
owners who must be paid when the
property is used.

Consistent system of
standards needed for
emerging technologies

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

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

Competitive!
Shipped from Stock!

Poly

ecortlrng supplies catalog.

Rand Rd.

312/298 -5300
Des Plaines, Il.

6001
,5

NAB President Edward O Fritts
issued the following statement regarding the FCC's issuance of a combined
notice of inquiry and proposed
rulemaking on the basis of the FCC's
technical regulations:
"The appropriate role of government is to ensure the integrity of the
spectrum, somewhat like a traffic cop.
We applaud the commission for its
ongoing efforts to eliminate unnecessary regulations and its logical
approach regarding a free marketplace. We caution, however, that in
this emerging technological age with a
plethora of new electronic corn munications delivery systems that a
consistent system of technical standards must soon be introduced for all
to live by -much like driving on the
right side of the road. Broadcasting by
its nature must have compatible
transmission standards to operate.
Without technical standards, chaos
could result. New products will be

Circle (102) on Reply Card
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slow in reaching the marketplace,
competitive markets will be limited,
the United States manufacturers may
lose market shares and the public will
suffer."

April 1983
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National Radio
Broadcasters' Association
1705 De Sales Street, NW
Washington, DC 20036
1- 202. 466.2030

NRBA officer and director
are honored
RADIONEWS readers, in that
publications' 1982 poll, selected Sis
Kaplan, NRBA president, as Association Executive of the Year. NRBA
Director Bob Duffy was selected as
Rep. Executive of the Year. Duffy is
the president of Christal Company,
New York, NY.

__
aa1a1a1a

Society of Broadcast Engineers
P.O. Box 50844

Indianapolis, IN 46250
1.317. 842.0836

KC chapter meeting
focuses on spectrum analyzers

The Kansas City chapter of the SBE
met in February in the studios of
KCMO -TV 5, Kansas City, MO, to
hear a discussion of spectrum
analyzer and oscilloscope applications. Chuck Hilger, sales engineer for
the Overland Park, KS, office of
Tektronix, presented concepts of
spectrum analysis that should be considered by broadcasters. Based on the
TEK 492 and 496 models, his discussion centered on user controls,
relative vs. absolute measurements,
performance factors, digital storage
capabilities and cautions regarding input signal levels.
The second half of the presentation
focused on new additions to the 2000
series of oscilloscopes, the 2400 group
(150MHz and 300MHz) and the 2600

group,

with

integral

digital

multimetering and other new features.
Of particular interest to many was
the availability of applications/
instructions on videotape through
local TEK field offices, as well as application notes on all TEK products.
During the business meeting of the
KC chapter, Harold DeGood, chief
engineer, KSHB -TV 41, Kansas City,
MO, was elected as chairman of the
chapter for the coming year. I :I.-4)))I

ATM 31R

You've just chosen
the ideal DC voltage

to phantom-power
these new ATM electret
microphones.
ATM 91R
AT8501

Introducing four "universal"
phantom -powered electret
microphones. Designed to work
from external power, internal
regulation automatically handles
any voltage from 9 to 52 VDC
without adapters. switches, or
rewiring. Just plug in and enjoy. With
current drain a mere 0.3 mA at 9 volts
(4 mA at I2 -52V) a 9V battery lasts thousands
of hours, not just the 60 or 70 hours typical of
other mikes.
When your power supply isn't available, or isn't enough,
use ours. The new AT850I Dual Battery Supply holds two 9V batteries.
One to use, and one in reserve. Instant switchover and test LED eliminates
guesswork. And spares are as near as the closest shopping center. Neat!
But convenience and versatility are just two of the advantages of the new ATM
models. All -new electronics provide plenty of headroom inside the microphone with
no more than Irk THD even when used in acoustic fields of 141 dB SPL. Which sets
new standards for clean sound even close -up to big brass or inside a powerful drum kit.
And the sound you hear is wide -range and musical. Presence without peaks.
Highs to 20,000 Hz but without a raspy "edge" Yet despite their responsiveness,
these new ATM microphones have the "Road Tough" reliability proved so often on
stage and in the studio.
Before you add another microphone, compare our sound, our convenience, our
reliability, and our cost. Write for literature and list of nearby ATM microphone
specialists. Get great sound...right from the start! AUDIO- TECHNICA U.S.. INC..
1221 Commerce Drive, Stow. Ohio 44224. (216) 686 -2600.
Circle (106) on Reply Card
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International Wholesalers

INDUSTRIAL &
PROFESSIONAL
VIDEO PRICE
LIST

new
products
Color TV test pattern generator
The Signal Source 1206A has been made available by
Visual Information Institute and is an updated version of
the original 1206. The 1206A provides a complete selection of TV display test patterns plus clocked vertical pulse
widths (thumbwheel selectable), bounce with bars for
evaluation of high voltage capability, split or full centering pattern and front panel adjustment of sync and blanking levels.
Circle (490) on Reply Card

le
Test equipment
EEV is offering type P4225 camera tube test equipment. The equipment enables broadcasters to check the
quality of camera tubes on delivery and during operational life.
Circle (491) on Reply Card

Color Monitor

Umatic'''44"
SONY VP 50)0
SONY VO5600 ..
SONY VO 5800
SONY VO S360
SONY VO 4800...
JVC CP 5550
JVC CR 6650.
JVC CR 8250
NC CR 4700

$1390

.. S1690
$3270
$5295
$2410

....$2200

$2900
$4470

$3100

PANASONIC NV 9100
PANASONIC NV 9240
PANASONIC NV 9600
PANASONIC NV 9400
PANASONIC AU 700

$1060

..... $3100

$4990

....

$2100

.

PANASONIC AS 6100
JVC KM 2000.
ROSS POINT LATCH 6112
SCITECH H1

Industrial

383.......

$2000
$950
S1420
$2500
.

NC SR 6400

$1300

JVC BR 6200

$939

Umatic Tape
....
....$11.99
.

.

KCS 10 BR
KCS 20BR

...

...

KCA30BR.
KCA 60

$3600
$1650
S3000
$5900
$4100

WOO
51400

PANASONIC NV 8350
PANASONIC NV 8950.
PANASONIC NV 8500.

KCS10
KCS 20
KCA 30
KCA60

BR

$14.20

$1519
$21.19
$13.25
515.39
$16.99
$23.65

Tripods-Heads-Dollies
p
.. S375

BOGEN 3069

$602
$870
$600

NEC 12" COLOR MONITOR ....5299
NEC 25" COLOR MONITOR
PANASONIC CT 110MA
5360

PANASONIC CT 1350MG
PANASONIC BTS 1300N
PANASONIC BTS 1900N
PANASONIC CT 1920M
PANASONIC CT 2000
PANASONIC CT 10.000M
PANASONIC WV 52038

NC TM

22U

$490
$515
S620
$499
$760
... $5400
$600

$320
S599

Cameras

SONY SEG 2000
PANASONIC WJ 4600
PANASONIC WJ 5500

SONY SLO
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SONY CVM 1250...
SONY CVM 1900
SONY PVM 8000

JVC AV 2000

Special Effects
Generator

%"

Studio systems
Human engineering is included in system designs from
the Audio Broadcast Group. High technology components
and specially designed cabinetry are used. Low -profile
equipment, easy -to -reach controls, suspended turntables
and special leveling devices are featured.

SONY DXCI800K
SONY DXC -6000L
JVC KY1900 CHL10
PANASONIC WV3060
PANASONIC WV3070
PANASONIC WV3400
PANASONIC WV3400 6X
PANASONIC WV3400 6AF
PANASONIC WV3400 12X
PANASONIC WV3890 B

PANASONIC WV3990 8
PANASONIC WV777

$2360
59100
$4300
S590
$720
$920
$920
... $1000
... $1050
$1750

52350
$5490
S2900
$7000
$6000

HITACHI FP 10 UC
HITACHI FP 21
IKEGAMI ITC 730

Lighting
$675
$900

SMITH VICTOR K74
SMITH VICTOR K76

Automatic Editing
Control
SONY RM 440
JVC RM 88

$1300
$2500

NC VE 90

$4100

PANASONIC NVA 500
PANASONIC NVA 970
PANASONIC AUA 70

S1125
$2900

$5900

1.800. 327.0596
N.

Miami, FL 33162 (305) 940 -7542

Send $5.00 for our complete industrial catalog.
We carry the complete line of SONY, JVC. PANASONIC, HITACHI. NEC. IKEGAMI.
CROSS POINT LATCH. SMITH VICTOR. SENNHEISER. SHURE. GUICKSET, ITE. BOGEN. &
LOWEL. Phone or write us for the lowest prices anywhere! We gladly honor

American Express. Visa, and MasterCard by phone or mail.
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Audio power amp
Protective circuits for the power supply and driven
speakers are included in the BGW 7000B Proline power
amplifier. Thermostatic switches in the power transformer protect the power supply, while dc speaker protection avoids amplifier-caused speaker damage.
Circle (494) on Reply Card

Remote control
IGM Communications has announced the MARC
manual- assist remote control for use with all models of
the IGM Instacart system. To operate up to nine instacart systems, MARC consists of a 12-button keypad,
LED indicators for selected source and tray number,
serial interface, power regulator and an 8748 micropro-

cessor.
Circle (495) on Reply Card

Flame retardant cases
Plastic cases for 1 -inch videotape from 3M Magnetic
Audio /Video Products Division have been shown to be
self-extinguishing in five seconds. The high impact
plastic makes the cases lighter than previous ones. Dust
and moisture seals are included.
Circle (496) on Reply Card

International Wholesalers
17866 Ipco Road.

Reference monitor
The BBSM -12 portable reference monitor incorporates
two 12 -inch drivers, a 61/2-inch midfrequency cone and a
11/4 -inch dome tweeter. The new product from Westlake
Audio includes a 24dB /octave crossover slope.

UHF spurious trap
Microwave Filter Company introduces the #4215 UHF
transmitter notch filter. Capable of handling 1kW signals,
the filter provides 25dB attenuation at its center frequency with less than 0.5dB reduction at ± 5MHz. Frequency
range covers the 470- 812MHz spectrum.
Circle (497) on Reply Card
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Tek 2465

Growing Family of Tek Scopes
The 2000 family of oscilloscopes produced by
Tektronix was originally developed to place higher
reliability and performance in the hands of service
technicians. At the same time, the effort was to keep a
price tag on the equipment within reach of many who
otherwise could not get high performance and new
technology test equipment. The introduction in 1981 of
the 2300 ruggedized scopes provided the service community with a highly portable package that could read
100MHz signals reliably.
Soon after came the 2200 low cost /high- vglume line,
replacing most models of an older T900 anc lower performance 400 series. In February 1983, the 2000 family
grew still more with four new models -2235, 2236, 2445
and 2465.
Both the 2235 and 2236 feature 100MHz bandwidths,
trigger view and sweep speeds to 5ns /div. The dual channel units have a single sweep mode for transient
photography, separate A and B intensity controls and a
14kV CRT. Also, the 2236 includes new measurement

capabilities with the digital counter/timer'multimeter
(CTM) system, which is integrated into the triggering
systems of the scope. According to Tektronix, the 2236
now allows direct digital waveform measurements
previously unavailable in a portable instrument.
The strictly high performance models of the 2000
series now include the 2465 and 2445, offering 300MHz
and 150MHz bandwidths, respectively. These two instruments replace the previous 465B and 475 scopes
with broader bandwidths, four channels, extensive CRT
readouts, faster sweeps and increased timing accuracy.
Two design features in the 2400 models are a meshless
scan -expansion CRT and increased use of microelec-

tronics.
The meshless scan -expansion (MSE) CRT is physically shorter than previous CRTs (about an inch) with
greater shock resistance than conventional tubes.
Capable of withstanding shocks to 150G, the MSE CRT
is announced as producing a finer, brighter trace, an additional plus in portable instruments.
Automated laser wafer trim, 100% chi D and wire
hybrid array assembly and special packaging have been
included in the 2400 series. New processes now provide
the highest level of custom analog integration ever used
in an oscilloscope, according to Tektronix with more
hybrids now in use than have ever been used in an instrument to date. Additional reliability is expected from
the capability of direct drive of the CRT from the
microelectronics devices.
BE's editorial director was in the Tektronix plant for a
demonstration of the prototype of the 2200 series scope.
It was an impressive demonstration. To show the ruggedness of the CRT, a Tek engineer took hold of the CRT
socket, with the tube connected to the faceplate of the
scope, and used the system for a hammer. Irgnically, the
CRT seemed to enjoy the abuse.
For details of the portable Tek scopes, contact your
nearby rep or write the Tektronix Marketing Communications Dept., P.O. Box 500, Beaverton, OR 970'77.1 :T:,))))1

ONE GRAPHICS GENERATOR
THAT DOES IT ALL
AT A FRACTION OF THE COST OF COMPARABLE SYSTEMS
VIDEO GRAPHIC DESIGN

TRUE KEY OVERLAY

REAL TIME ANIMATION

TEXT CRAWL AND SCROLL

512 X 480 RESOLUTION

TEXT FONT CREATION

4096 COLOR PALLETTE

ZOOM AND REDUCTION

RS-170A BROADCAST OUTPUT

VIDEO POST PRODUCTION

RGB OUTPUT

INTERACTIVE VIDEO TRAINING

SLIDE AND PRINT
PRODUCTION

STORES HUNDREDS OF
TEXT PAGES

PGS III is an easy to use, low cost,
versatile video production tool used to
create video still frames, and animated
sequences for commercials, weather
graphics, titles, credits, interactive
video frames, overlay frames, and
much more.

APPLE OR IBM P.C. SOFTWARE
Current software supports Apple II, Apple Ile, and IBM
P.C. host computers. But PGS Ill can be interfaced to
almost any computer from micros to mainframes.

SLIDE £t PRINT
PRODUCTION

a

Feeding a video still frame or overlay
image to a video -photo unit will result in
acceptable slides or prints at a cost close
to 50C each.

1114t
íì

PGS DISTRIBUTORS:
VICTOR DUNCAN

OMNIVUE

Irving, TX. 1214) 869 -0200
Chicago. IL. 1312) 943-7300
Madison Hgts. MI. 1313) 589 -1900

Jamaica, N.Y. 1212) 465 -3536

TRI- TRONICS

BCB ELECTRONIC SALES

Burbank, CA. 1213) 843 -2170
Del Mar, CA. 1714) 450 -9002
Foster City, CA. 1415) 5721216

Bolton, Ontario, Canada

IMAGE TECHNIQUES
Bossier City, LA. 1318) 949 -8481

1416) 857-0790

VISUAL SYSTEMS CORP.
Atlanta, GA.

1404) 457.1388

15933 West Eight Mile Road
Detroit, Michigan 48235
1313) 272 -2950
Apple
IBM is

4111401EK

trademark for Apple Computer Inc.
trademark of International Business Machines

is a
a
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Oh God!
You're sitting there - working hard
when someone yells that the audio has gone!
Of course you turned the sound off on 20
monitors if you hadn't, you couldn't hear
yourself think. Then comes that phone call,
someone yelling or an irate superior,
-

"You've lost the

!x*!x*!

sound!"

"Oh God!" - you think to yourself. We
have $100,000 worth of equipment and I can't
tell if we lost the audio! It happens to all of us
at one time or another, but why hasn't
someone come up with a simple, inexpensive
devise to help all of us.
Well, thank goodness! Video Aids of
Colorado has! It took our engineers 261/2

minutes to design, develop and test a product
that may just save you a lot of problems,
hassles and ugly words. It is designed so if
there should be any loss of volume (and you
can set the sensitivity) it will set off an alarm
bell and /or a light, as well as cause your
digital clock to flash. Thus you have a
permanent record (as required by the FCC) as
to any interruptions.

Tektronix introduces
a 3-year warranty
For its family of 2000 series oscilloscopes purchased
Jan. 1, 1983 and after, Tektronix is offering a 3 -year warrantee covering parts and labor, including the CRT. Introduced to underscore the Tek commitment to quality

and reliability in instrumentation, the new warrantee offer is claimed as an industry- first. Also, there are three
new optional warrantee -plus- service agreements that provide choices of extended calibration and service.
For more details, contact your Tek representative or
write: Marketing Communications Department, P.O. Box
500, Beaverton, OR 97077.

India buys Townsend
LPTV systems
LPTV systems from Townsend Associates are planned
to increase TV broadcast coverage of India. For many
areas presently lacking TV reception, a satellite receiver
system feeds the LPTV retransmit equipment. Ten complete systems have been requested by the Indian government to provide program distribution via satellite.

Andrew makes tentative
purchase agreement
In a pending $9.5 million cash transaction, Andrew
Corporation has announced a tentative agreement to ac-

quire the assets of Crasis Corporation, a privately held
manufacturer of microwave towers and equipment
shelters with facilities in Kansas City, MO. The transaction is subject to the signing of a definitive agreement.

EQUIPMENT SALES

Where else could you use

an AUDIO ALARM?

Control room to/from... Relays..

Cameras to van ...
Remote units to...
Helicopters to ...
Transmitters to...

Tribune Cable Communications has authorized a
blanket purchase order with Antenna Technology
Corporation for 10 Simulsat -5 satellite receiving
antennas. These antennas will be used throughout
the continental United States.

.

Video to control..

Security...
#

of monitors ..

.

Other...

Just think of what one minute off the

air will cost you! Now you will be the first to
know of an audio problem (not get it 2nd, 3rd
or 4th hand). The Audio Alarm is very easy to
install, as it comes in a complete, ready to
plug -in unit.
Call your video dealer NOW! If you can't
remember your dealer's phone number, call
us immediately and we will be glad to direct
you to one of our stocking dealers.

DIM, a New York -based post -production facility, has
purchased a second Dubner CBG2.

Larcan Communications Equipment has recently
received an order for a 30kW VHF transmitter model
TTC- 30000FH from WVAN, Channel 9, Savannah/Pembrook, GA. It also received an order for a
60kW VHF transmitter, model TTP -60FH, from
WBIQ. Birmingham, AL.
Recent production switcher sales for Ross Video
Ltd. include a model 508 to CFRN TV in Edmonton.
Canada; to Video House in Melbourne, Australia; a
model 514 to Channel 11 in Mexico City; and a model
504 to CBC Television in Ottawa.

NEW ADDRESSES, DIVISIONS

VIDEO AIDS OF COLORADO
(303) 443 -4950
P.S. Yes, we have Video Alarms too!
Ask us about them!

Elector has opened its Eastern sales office, located at
30 Chapin Road, P.O. Box 699, Pine Brook, NJ 07058;
1- 201 -882 -0584.

Anixter has announced the formation of a new
operating division. Anixter Communications. It will
combine the activities of Anixter Pruzan, Anixter
Communications Systems, Anixter-AED
I = :a)))I
and Anixter Mark.
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people

Perfect Timing

The International Production Center has recently named
William Jarret as its new director of engineering. Jarret
and his staff will be responsible for all engineering functions and duties at the videotape production, post production and duplication facility.

MASTER
CLOCK SYSTEMS

Gordon Peters is the new national sales manager for Vital
Industries. Peters has been with Vital since 1975 as the
regional sales manager for the Southwestern and South
Central states. Vital Industries has also named Jim
Moneyhun senior vice president. Moneyhun has begun a
series of policy changes, specifically in the areas of quality control, warranties and customer service.
Hans R. Groll, technical director of the Robert Bosch
Television Systems Division in Darmstadt since 1971,
retired upon reaching his 60th birthday at the end of
1982. He worked in the division for about 32 years, making a significant contribution to the standards of
technical excellence achieved there. His work was most

recently acknowledged by the Feroseh- and

Kinotechnische Gesellschaft e.V. with the award of the
Richard Theile Gold Medal.
seeing the same time on all your clocks
is important, select ES 192 - Line Frequency
If

Hal Morrison has joined Peirce -Phelps from J. P. Lilley &
Son, where he was sales manager. Morrison will be based
in Peirce -Phelps' Camp Hill facility and will be concentrating on the Harrisburg, PA, market. Morrison
brings with him a 7 -year background in the video

business and is a state certified media
specialist.

I

- r:))))I

timebase. for only $325.
If a guaranteed accuracy of three

How about one second
160/1

FAST BECOMING
AN INDUSTRY STANDARD

seconds

per month is what you want, choose ES
160 -$1,050.
per month?

ES

-$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

jpl

J

$449.

ELECTRONIC VISUALS
EV4060 COLOR
SIGNAL MONITOR
Switchable between waveform and vector display
Full broadcast specifications
A -B inputs with buffered video output
Half rack width. 51/4 high
Mounts beside all popular half rack pix rronitors
Sharp. high brightness trace
Ideal for mobile and studio applications
Available in NTSC or PAL
Linebyllne display with optional line selector.

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.

broadcast video systems ltd.
1050 McNicoll Avenue,

Telephone:

14161

Agincourt, Ontario M1W 2L8

497-1020

Telex: 065 25329
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Write, Wire or Call: (213) 322 -2136
142 SIERRA

STREETEL SEGUNDO, CALIFORNIA 90245
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what's new
At

The MAD?

calendar
April 14
The SBE National Frequency Coordinating Committee,
under the chairmanship of Richard A. Rudman, engineering manager, KFWB, Los Angeles, CA, will meet at station KLAS, Channel 8, in Las Vegas, NV. Those interested
in attending may call Rudman for arrangements at
1-213 -462 -KFWB.

A

fully remote

April 25 -27
Satcom '83, sponsored by the International Association
of Satellite Users, will be held at the Hyatt Orlando,
Orlando, FL. The Third Annual SATCOM Conference
and Exhibition will cover broad satellite industry topics
and issues ranging from the newest satellite user applications to future satellite systems designed for the '80s and
'90s.
For more information, contact Dr. Kerry Joels, program
chairman, at 1- 202 -357 -2828.

controlled FM

transmitter
with features
for total

automation and
satellite feed.

May 2 -5
The Test and Measurement World Expo will be held at
the San Jose Convention Center in San Jose, CA. Communications technology issues comprise 25% of the
technical program. Workshops include the topics of
"Communications /Microwave Test" and "EMI /RFI Test
and Evaluation." For more information, contact: Meg
Bowen, Conference Director, Test and Measurement
World Expo, 215 Brighton Ave., Boston, MA 02134;

transmitter
with microA

processor based
digital diagnostics, built-

in alarm
points, a
memory, even
the ability to
talk to the
factory's
computer.
All of this
with a super The New 695T1KW
low distortion
exciter, in a totally solid -state

kilowatt transmitter.
single tube 3.5 kilowatt.
one

Or, a

Get both from QEI, the FM
people. For more information call

John Tiedeck at 609- 728 -2020

eQEI

QEI Corporation
Box D / Williamstown, NJ 08094
Phone (609) 728-2020
Telex II (TWX) 710 942 0100
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1-617- 254 -1445.

May 8 -11
The International Television Association's 15th Annual
Conference, "Window on the World," will take place at the
Royal York Hotel in Toronto. The event will feature 107
11/2-hour time blocks of seminars; two general sessions;
ITVA's Annual Video Festival Awards Ceremony; and a
2 -hour teleconference. For more information, contact:
ITVA, 136 Sherman Ave., Berkeley Heights, NJ 07922;
1- 201 -464 -6747.

May 28 -June 2
The 13th International TV Symposium will be held in
Montreux, Switzerland. A technical exhibition is
planned. Keynote addresses will focus on HDTV. Among
session topics are the following: wireless TV broadcasting, cable TV broadcasting, digitization of video
signals, HDTV and home terminals. A roundtable discussion among invited speakers, other experts and symposium participants will also be featured. For more information, contact the International TV Symposium and Exhibition, P.O. Box 122, CH -1820, Montreux, Switzerland.
Aug. 16 -18
The Third Annual WOSU Broadcast Engineering Conference will be held at the Fawcett Center for Tomorrow
at Ohio State University, Columbus, OH. Final plans for
the program are still being completed. Among the
speakers will be John Reiser, FCC; Dr. George Brown,
formerly of RCA; Dr. John Kraus; and Wally Johnson. A
visit to the "Big Ear" radio telescope at OSU will also be
offered as an extra part of the conference.
Registration for the three days, including all meals, has
been maintained at $99, with a reduction for early
registration. Additional exhibitor space has been provided this year. Further information may be obtained
from John H. Battison, director of engineering. WOSUAM/FM/TV, 2400 Olentangy River Road,
Columbus, OH 43210.
I =T:NH

professional
services
VIR JAMES P.C.
CONSULTING ENGINEERS

STEIGER, HURRAY &
ASSOCIATES INC.

Applications and Field Engineering
Computerized Frequency Surveys
3137 W. Kentucky Ave. -80219

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

(303) 937 -1900

DENVER, COLORADO

(216) 526.7187

Member AFCCE 8 NAB

eirif9WCPlC inC

ATLANTIC RESEARCH CORPORATION
Jansky & Bailey
Telecommunications Consulting

AM

1302 18th St., N.W.. Suite 502
Washington, D.C. 20036
(202) 296 -4790
(800) 368 -5754

Established

Consulting Radio and TV Engineer
Allocation Engineering
Antenna Systems
27235 Berkshire Drive
Southfield, Michigan 48076

Consulting Telecommunications
Engineer
11704 Seven Locks Road
Potomac, Maryland 20854
301 -983.0054
Member AFCCE

CONSULTANTS
LL

ft

(805) 688.2333

Serving Broadcasters over 35 years

-

B E S

' iar

-

COMPANY

New Pod Richey

Fla 33553.

Hannel, P.E.

Member AFCCE

SMITH and POWSTENKO

BROADCAST ENGINEERING
SERVICE COMPANY

100 Star

F. W.
1

813.868.298"

RE\''lllOü©©JUnl,w@@
RADIO CONSULTING ENGINEERS

STATION DESIGN AND SERVICE
ELECTRONIC PRODUCT DESIGN

(609)546.1841

Creve Coeur, Illincis 61611
Phone (309) 698-3160

II

BOX 420

Member AFCCE

Edward A. Schober. P.E.
402 Tenth Avenue. Haddon Heights. NJ 08035

150 Wesley Rd.

SANTA YNEZ CA 93460

Associates, Inc.

(313) 357-2304

Consulting Engineers

NORWOOD J. PATTERSON

&

CONSULTING ENGINEERS
206 North Bergan
Peoria, Illinois 61604
(309) 673-7511

Member AFCCE

MIDWEST ENGINEERING ASSOCIATES

RADIO ENGINEERING CO.

D. L. MARKLEY

1971

CHARLES F. KOCHER, P.E.

HOOVER

TV -FM -AM Field Engineering
Emergency Maintenance - Turnkey Installation
System Design- Survey and Critique Interim Maintenance or Chief Engineer

LPTV

TV

Computerized

5390 Cherokee Avenue
Alexandria, Virginia 22314
17031642-4000

C

FM

Allocation Studies /Directories

Member AFCCE

R. L.

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

Broadcasting and Telecommunications
Consultants

2000
Street. N.W.
Washington, D. C. 20036
(202) 293 -7742
N

McCLANATHAN

&

ASSOCIATES, INC.

Consulting Engineers
APPLICATIONS 8 FIELD ENGINEERING
TURNKEY INSTALLATIONS -RADIO 8 TV
DIRECTIONAL ANTENNA DESIGN
P.O. Box 750
PORTLAND, OREGON 97207
Phone: 503 /246.8080 Member AFCCE
TWX 910 -464-6112 /Front!

EFFICIENT USE OF AVIATION ASSETS

PAUL F. KELLEY C.P.
AVIATION CONSULTANT
SMEL,

R

-H, INST. A -H, CFI!, COI -Al, A&P

15 yrs. Broadcast Exp. FCC General Lic.
ENG Installations. Heliport
Construction Maintenance and Pilot
Qualifications
165 Garfield Ave Hyde Park. Ma 02136
.

BRoaDcasT
enGIneeRinG
Advertising Sales Offices

NEW YORK, NEW YORK

Joe Concert,
Phone: (212) 682-6630
Anita K. Gold
Phone: (212) 682.6040
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

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

AMSTERDAM, HOLLAND
John Ashcroft & Co., John J. Lucassen
Akerdijk 150A, 1171 PV- Badhoevedorp,
Holland
Phone: 0- 2968-6226
Telex: 11640

TAIWAN, R.O.C.
Antony Liu
Long Life Advertisement Agency Co.
P.O. Box 36 -1094

8F3.50.sec 5
Naking E Road
Taipei, Taiwan
Telephone: (02) 760 -2468
Telex: 25923 Fondland
Cable: Longad Taipei
NORWOOD, AUSTRALIA
Hastwell, Williamson, Rouse Pty. Ltd.
P.O. Box 419

Norwood 5067, Australia
SANTA MONICA, CALIFORNIA
Herbert A. Schilf,

Schiff & Associates
1408 Santa Monica Mall, Suite 200
Santa Monica, CA 90401
Phone: (213) 393 -9285

TOKYO, JAPAN
Sumio Oka
International Media Representatives, Ltd.,

Phone: 332 -3322
Telex: AA87113

Toranomon 1- chome, Minato -ku
Tokyo 105, Japan
2 -29,

Phone: 502-0656
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ad index
ADC /Magnetic Controls
ADM Technology, Inc

59

...IFC

Adams Russell Video Information Systems .CE -9
Agfa -Gevaert Inc
105
Allied Broadcast Equipment
92
Alpha Audio
104
Ampex Corp.
8 -9, 11, 13, 50 -51, 82 -83
Antenna Technology Corp
80
Asaca /Shibasoku Corp. of America
37
Audio -Technica US Inc.
125
Audiotechniques Inc.
118
BSM

Belar Electronic Labs
Bosch /Fernseh Inc.
Broadcast Electronics Inc
Broadcast Video Systems

Electronics
Calvert Electronics Inc.
C -COR

Canare Cable, Inc
Canon USA Inc.
Cetec Antennas
Cetec Vega
Cine 60
Coastcom
Comex Systems

Comsonics
Comtech Data Corp.
Continental Electronic Mfg. Co.
Convergence Corp.
Crosspoint Latch Corp.
Data Communications Corp.
Dynair Electronics Inc.
Dynatech Data Systems
EEV, Inc
ESE

Electrex
Electroline
Falcone
Farrtronics Ltd.
Film /Video Equipment Corp.
Fort Worth Towers
Fuji Photo Film USA Inc.
GEC McMichael
Gould Inc
Grass Valley Group
Great American Market
Hallikainen & Friends
Hannay Reels
Harris Corp.
Hitachi Denshi America Ltd.
Howe Audio
Industrial Sciences, Inc
International Wholesalers
LPB, Inc
132

95
92
53, 88 -89
4

129
CE -7
33
110
93
14

55
112
111

54
CE -5
119
26
85
136
45
109
62
49
129
108
CE -8
CE -13
96
116
CE-19
97
122 -123
67
7, 106 -107
78
103
36
63
3

113
115
126
76

International
Leader Instruments
Leitch Video Systems
L -W

Lenco, Inc.
Lerro Electrical Corp.

118
5
71

57
29, 91

117
Logitek Electronic Systems Inc.
Magnetic
Tape
24
-25,
3M
35
3M Professional Audio /Video ...64 -65, 64A -B, 77
IBC
McCurdy Systems Ltd
43
Microdyne Corp.
120
Microprobe Electronics Inc
Midwest Corp.
1
120
R. K. Morrison Co.
31
NEC America Inc.
120
Opamp Labs
44
Orban Associates Inc.
40 -41
Panasonic Co
124
Polyline Corp.
108
Potomac Instruments
QEI Corp.

130

72
Quad -Eight Electronics
Ramko Research
68 -69
116
Restoration
Roscor Corp.
CE -11, CE -14
CE -17, CE -23
S.A.L. Communications
112
Saki Magnetics, Inc.
15
Sencore
119
Sennheiser Electronic Corp.
86
Singer Broadcast Products Inc
96,
98
-99
87,
Sony Corp. of America
79
Sound Technology
66
SpectraSonics
114
Tape
Laboratory
Inc.
Standard
39
Studer Re Vox America Inc.
120
Swiderski Electronics Inc.
58
Swintek Enterprises Inc
127
Symtec, Inc.
CE -21
Synchronous Communications, Inc
124
Taber Mfg. Co.
17
Tascam div TEAC Corp. of America
18 -19, 21, 23
Tektronix, Inc.
110
Teledyne Energy Systems
73
Thomson -CSF Components Corp.
47
Thomson -LGT
46
Tiner Communications Services Inc.
Townsend Associates, Inc.
61
129 -130
Trompeter Electronics

UREI

101

Video Aids of Colorado
Videotek Inc.
Vital Industries
Ward -Beck Systems Ltd
Waters Mfg. Co
Winsted Corp.

128
27
75
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classified
Advertising rates in Classified Section are 75 cents
per word, each insertion, and must be accompanied
by cash to ensure publication.
Each initial or abbreviation counts a full word.
Minimum classified charge, $10.00.
For ads on which replies are sent to us for forwarding (blind ads), there is an additional charge of $10.00
per insertion, to cover department number, processing
of replies, and mailing costs.
Classified columns are not open to advertising of
any products regularly produced by manufacturers
unless used and no longer Owned by the manufacturer
or distributor.

TRAINING
ELECTRONICS DEGREE by correspondence. Earn
A.S.E.T., then B.S.E.T. Free catalog. Grantham College
of Engineering, 2500 La Cienega, Los Angeles, California 90034.
7- 82 -tfn
FCC GENERAL RADIOTELEPHONE operators license
through cassette recorded lessons at home plus one

week seminar in Boston, Washington, Detroit or
Philadelphia. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Preparation,
1201 Ninth, Manhattan Beach, Calif. 90266, Telephone
(213) 379 -4461.
8-81-tfn
TRAINING: ARE YOU A BROADCAST NOVICE LOOK.
ING AHEAD. studying for certification, looking to
television, or just more sawy? My Broadcast Radio
and Television Handbook is for you. 480 pages, 324 illustrations. $16.95 plus $2.00 handling. PA 6 %. ED
NOLL BOOKS, BOX 75, CHALFONT, PA 18914. 4Á3.1t

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

-

-

HELIAXSTYROFLEX. 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-tí
TRANSMITTER TUBES REPROCESSED -Save 40 to
50%. 3CX25W, 4CX5000, 4CX15000 and many others.
Write for details. FREELAND PRODUCTS CO., Rt. 7,
Box 628, Covington, LA 70433. (504)893-1243. 6- 794 fn
HEAD RE- LAPPING SERVICE. We expertly refinish all
professional non -glass heads. Fine hard crafted work
by professionals. 1" heads -$35, 1" -$135, 1
$250, 2" 16TK -$460, 2" 24TK -$590. Price includes
shipping. Compare our prices over buying new heads.
TUCKER ENTERPRISES, P.O. Box 10120, Alexandria,
Virginia 22310 .0120.
1- 83-tfn

"-

DO YOU HAVE A NOISY TAPE RECORDER motor? We

can provide quick economical service on cart machine
and reel to reel motors. Write for price list. J & R Enterprises, 1az't5 Cambridge Street, Westchester, IL
60153.

3 -83.3t

EQUIPMENT FOR SALE (CONT.)
HAF.RIS, MSP -90 STEREO LIMITER with AGC. Excellent condition. $2100 or best offer. Paul Christen4-83-1t
sen, W DEK.(815) 758 -8686.

COMMUNICATIONS TOWER

- insulated,

350'

QUALITY BROADCAST EQUIPMENT: New and Used,
Buy and Sell! Transmission, Video and Audio. Formed
my own company. Call Ray LaRue, (813) 685-2938.
10 -82 -tfn

EQUIPMENT FOR SALE
IVC 7000P CAMERA with tubes, mini -control unit, auto
iris, two 200 foot cables, one 100 foot. Angenieux 15

two zoom lens, body support brace. Never used on
mobile. Call Bob Canaday at (515) 255 -2122.
12-82.6t
1

DEALER DEMO EQUIPMENT FOR SALE: 'Hitachi
HR -200 Type.0 1" VTR w /HST. DVS DPS-1 TBC. Sony
ri" Edit Systems. Hitachi FP-40SS ENG Camera
wlSuper Saticons. 'Remote Cube Van with or w/o
Equipment. Much more. Excellent prices. Call today:
4-83-1t
518. 449.7213 -Terry, Ted or Bob.

WE PLACE

TV and Video Engineers
Come to the source
COME TO

galvanized w /48" face. Includes guys & starmounts
S12,500. Owensboro, KY 502- 275.4769 Nights. 4-83-2t
BOBO VTRS: Two fully loaded machines with spare
scanner, tension modulator and 4 drums. Datatron
editor with interfaces. Package $140,000- FOB Washington, D.C. Call Don Doughty (301) 654 -2600. 4-83-2t

KEYWestminster
SYSTEMS
Road

IVC

HAF.RIS SYSTEM S-90 AUTOMATION 3.42 tray gocarts, RPD, time announce, instacart, 5-ITC R to R, encoding, logging with 2 printers, 3 consoles. $37,500 or
best offer. 408-475-5527.
4-83-41

COLOR REMOTE VAN FOR SALE Includes (5) RCA
TK44, (5) Varatol lenses, GVG 1600.1 L Switcher, Clearcon- Intercom System, Quantum QM -12P Audio Console, monitoring and pulse equipment, etc. Call Bob
Martin (408)998-7344.
3-83-2t

WANTED TO BUY
WANTED: Pre -1923 radio equipment and tubes.
August J. Link, Surcom Associates, 305 Wisconsin
Ave Oceanside, CA 92054, (619) 722. 6162.
3-76-If
,

HIGHEST PRICES PAID for 112 Phase Monitors and
for dean, 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

WANTED: STATION LIBRARIES OF MUSIC, 16" ET's,
12" Transcriptions, 45's, 78's, LP's. Boyd Robeson,
2425 W. Maple, Wichita, KS 67213, (316) 942-3673,
7227765.
582-tfn
LPFM TRANSMITTER AND EXCITER needed for new
1kW station. Contact David Adcock, P.O. Box 93,
Gaclsten, AL 35902.(205) 546 -7767.
4-83-1t

Wilkes- Barre, PA 18702

Phone Alan Kornish at

L

(717) 655 -1458

i

ENGINEER: TELEVISION PRODUCTION ENGINEER

for public broadcast station. Responsible for production recording, editing and remotes. Completed minimum of two years studies in electronics technology at
a reputable institute or equivalent military training.
Minimum two years experience in production recording, editing and repairing electronic equipment in a
television station. FCC license required. Send resume
and salary requirements to Chief Engineer, 42 Coliseum Drive, Charlotte, N.C. 28205. EOE.
3.83.31
ENGINEER/TECHNICIAN WITH EXPERIENCE In
studio maintenance RCA quad, Ampex 1 ", Sony, JVC,
Panasonic r4 ", and TBC's. Salary: DOE. To work In
Alaska's largest city. Contact Ron Moore, KTVA.TV,
1007 W. 32nd Ave., Anchorage, AK 99503, (907)
272.3456. An EEO Employer.
3.83.2t
TRANSMITTER SUPERVISOR: Immediate openings.
Strong RF background. UHF experience preferred.
Ability to work unsuperivsed. Openings at two locations: KTXA -TV 21, Arlington, Texas and KTXH -TV 20,
Houston, Texas. Salary commensurate with expert.
ence. Send resume to Ed Reid, Director of Engineering, KTXA-TV 21, 1712 E. Randol Mill Rd., Arlington, TX
76011. An Equal Opportunity Employer.
3.83.21

COMPLETE BROADCAST SOFTWARE SYSTEM, A/P,
ger eral ledger, payroll for the Wang 2200. Write Dept.
598, Broadcast Engineering, P.O. Box 12901, Overland
Park, KS 66212.
4-83-2t

WANTED: GOOD SURPLUS TYPE T12.A AM broadcast
crystals for crystal bank; mutually beneficial so con tac: us for details of plan. BROADCAST CRYSTALS:
for AM, FM and TV transmitters. Frequency change,
repair or replacement of oven types, also vacuum
typ as available. Over 30 years in this business. Eidson
Electronic Co., Box 3751, Temple, TX 76501. (817)
4-83 -eom
773 -3901.
WANTED: Turn your excess components inventory to
cash transmitting and camera tubes, lamps, solid
sta:e, etc. S & M ASSOCIATES, 105 Cedar Ave.,
Hewlett, N.Y. 11557, (516) 599-6434.
4.83-1t

-

WANTED: CHRISTIAN SCHOOL NEEDS TV and radio
production and transmitting equipment; any condition. Tax receipt for donations. Contact: Dave Willis,
3607 Woodruff, Louisville, Kentucky 40215.
4-83-1t

MISCELLANEOUS FOR SALE
COPPER STRAP, WIRE, SCREEN. Check our prices.
(317)9628596 ask for copper sales.
1-83-6t

HELP WANTED (CONT.)

HELP WANTED
10,000 RADIO AND TELEVISION JOBS YEARLY. Up to
300 weekly! Engineers, D.J.s, Programmers, Newspeople. Salespeople. $6.00 per week, special: 6 weeks
$14.95. Save $21.00! American Radio Job Market,
Dept. 1, 6215 Don Gaspar, Las Vegas, Nevada 89108.
3-83-2t

ENGINEERS, TV Systems Engineers, Electronic
Technicians, Technical Supervisors, Maintenance. Immediate openings. Experienced. Full time. Full benefits, plus Pension. Excellent salary plus commissions.
Send resume to Technical Operations, Inc., P.O. Box
84C, New Hyde Park, N.Y. 11040, or call Personnel Mgr.
(518) 352.2238.

9.80-tfn

VIDEO SALES -Major N.J. video dealer offers a
challenging opportunity for professional video sales
people. Previous industrial and/or broadcast experience required. Salary commensurate with experience.
Commission, car, excellent fringe benefits. Reply in
confidence to: Video Corporation of America, 1913
Ro ne 27, P.O. Box 697, Edison, N.J. 08818.
182t1 n

Come and participate in the design
and development of high performance electronic graphics equipment
for the broadcast & video industries.
Chyron's state -of -the -art graphicsgenerating systems create and display the high resolution, multicolor
graphics seen daily on T.V. programs.
We have a newly- created position
for an Analog Engineer to assume
complete project responsibility on all
new development programs.
The position requires a BSEE or
equivalent with 3 + years experience
in video signal processing, including
amplifiers, MPSC and PAL encoders,
switches, mixers and gen lockable
SYNC generators.

Share in our planned dynamic
growth. We expect in 1983 to top last
year's 33% increase in sales.
To be considered for this outstanding career opportunity, qualified applicants should forward resume with
salary requirements, in confidence
to: L. DiLavore, Chyron Corporation,
265 Spagnoli Road, Melville, NY 11747.
An equaloppo tunity employer.

Cc

HONOO Ihl
CORPORATION
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HELP WANTED (CONT.)
BROADCAST MAINTENANCE ENGINEER: Full time
maintenance engineer. Minimum two years experience in repairing and trouble -shooting U -matic VTR's,
ENG/EFP type portable cameras, one inch type C VTR,
two inch quad and other broadcast equipment. Ex.
perience with and knowledge of maintenance procedures essential. Must be able to work well with people and understand importance of strong client relations. Send application to Curt Lundgren, Chief
Engineer, WISGTV, 7025 Raymond Road, Madison
Wisconsin 53711, or call 808/271 -4321. EOE/M -F.

VIDEO
TECHNICIAN
Bench and Field Technicians minimum of 5 years' experience.
Capable of 1" W' 1" VTR's maintenance; industrial and studio
camera maintenance.
Please send resume Including
salary history and requirements lo
the attention of Bob Hemenway.

4-83-1t

BROADCAST TELEVISION TECHNICIAN. Must have
FCC General Class Radio Telephone License.
Minimum of 2 year college level training in television
engineering or equivalent. Two year minimum experience as a television Master Control Operator.
Write Bob Swayze, WJRT-TV, 2302 Lapeer Road, Flint,
MI 48502.

LAKE SYSTEMS
CORPORATION

4 -83.11

ELECTRONIC ENGINEER: Required for video á digital
design. Thorough knowledge of video theory a must.
EE degree helpful but other education & experience
will be considered. Position entails responsibility for
complete R & D of pro video products, working for
high tech 33 -year old company. Salary to 36K, informal, relaxed environment, ground floor opportunity in
new company division. Send resume to ICM Video,
4-83.1t
P.O. Box 26330, Oklahoma City. OK 73126.

P.O. Box 65
Newton, MA 02160
An Equal Opportunity Employer

-

CHIEF ENGINEER small market television station in
the west seeks experienced engineer interested in exciting opportunity in one of America's most liveable
areas. Should be familiar in all phases of television
technology. Dept. 586, Broadcast Engineering, P.O.
3-83-2t
Box 12901, Overland Park, Kansas66212.

WTVF NASHVILLE

STATE OF THE ART KODS seeks a combo engineer)
part-time AOR announcer to maintain our studios and
to learn the finer points of FM under the tutelage of
our contract chief who has 30+ years experience.
Send resume and tape to KODS, Box 6167, Duluth, MN
4.83.1t
55806.

ASSISTANT CHIEF ENGINEER-KCSO TV Channel 19
has an opening for an Assistant Chief Engineer. Must
be capable of extensive studio maintenance.
Knowledge of RCA TR -22, TK -27, TP-66, Sony 2860,
studio camera set-up and maintenance helpful. UHF
transmitter experience an asset. Equal Opportunity
Employer. Send resume. Chief Engineer, KCSO -TV,
Post Office Box 3689, Modesto, California 95352.
4.83.3t

WANTED: CHIEF ENGINEER- Midwest maximum
power VHF. Small community adjacent to major
4-83.11
market. WCEE -TV, Rt. CI, Ken, IL 62853.

CHIEF ENGINEER for leading television remote facilities company. Unique

opportunity for maintenance oriented
experienced individual. Good salary +
extras. Submit resume for prompt reply
to: Roland Maynard, Video Tape Enterprises, 8610 Sunset Blvd. Los Angeles.
4-83-1t
California 90069.
TRANSMITTER ENGINEER. SMALL CONNECTICUT
GROUP has immediate opening to handle AM nondirectional array. Salary commensurate with exdimensional array. Salary commensurate with experience. Send resume to David Quinn, VP, WNLC,
4.83 -1t
Box 1031, New London, CT 06320.

MAINTENANCE ENGINEER -To maintain broadcast
television equipment in Seattle Production /Post.
Production Facility. Contact Michael Lyon (206)

Audio/Video Maintenance Technician
needed to repair various technical equipment. General class FCC license re-

623-5934.

quired. Send resume to: Bill Nunley,
WTVF, 474 James Robertson Parkway,
Nashville, TN. 37219. An Equal Opportunity Employer M /F.
3 -82 -2t

CHIEF ENGINEER- KPTV Channel 21 has opening for
a working chief engineer. UHF transmitter, studio
maintenance, Sony u- matic, and ENG experience required. General class license. 30K plus for right person. Call August Ruiz, KFTV, Fresno, California (209)
268-4204.

Product Manager
Television Products
talk to Tektronix. the industry leader, about our immediate
opportunities in our Television Products Group based at our
Oregon headquarters.

Primary responsibilities will be the development of product
proposals for new generation digital television equipment such
as our new state -of-the -art frame synchronizer. You will also
he responsible for worldwide product management and support
of existing products to include development of marketing plans

WANT ADDITIONAL
COPIES OF SPEC
BOOK?
You can easily obtain extra copies
of Broadcast Engineering's Spec
Book. With its many uses, this

special issue is a must for
everyone interested in comparison
data on a multitude of broadcast
products.

and order level forecasts.

Your background should include a BSEE or equivalent
experience. Extensive work experience in the technical operations area of a sophisticated television production facility is
required.

Salary is open. Benefits include profit sharing. health, life
and dental insurance, and educational support programs.
Please send your complete resume and salary history to
Cindi Hall, DS 58 -012, Tektronix, Inc., P.O. Box 500. AFI2.

Beaverton. Oregon 97077.
We are an equal

opportunity employer

m

f

h.
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Spec Book is your basic reference

source for broadcast equipment
comparisons. To order your
additional copies, in their easy -touse. convenient format, send a
check or money order for $15 to:
Spec Book
P.O. Box 12901
Overland Park, KS
66212
Spec Book -for everyone involved
in buying and specifying products.

4.63.1 t

4 -83.11

1

HELP WANTED (CONT.)

ASSISTANT
MAINTENANCE
SUPERVISOR

TELEVISION SYSTEMS DESIGN ENGINEER
National TeleConsultants, Inc., a leader in television broadcast and teleproduction system design, is seeking an experienced television systems
design engineer.

you're a maintenance pro ready for a
career move to a major market here's
your opportunity..
If

Responsibilities will include systems engineering design, project planning,
and project management, for a broad range of broadcast and teleproduction facilities. Background in the design cf video and audio post production
systems is essential.

As a major Los Angeles television station,
and teleproduction facility, we need a
"hands-on" Maintenance Engineer who has
the desire and ability to assume supervisory responsibilities. This union position
demands an individual with a strong background in installation and maintenance of

Applicant must have a BSEE degree and a minimum of two years television
engineering experience. Send written resume to:

NationalTele@nsultants

studio television equipment. A minimum
of 3 years experience and a FCC First or
General Class license. Previous supervisory experience is preferred with project
planning experience a plus.

3330 Barham Boulevard
Los Angeles, California 90068

SATELLITE COMMUNICATIONS: EXCELLENT OP
PORTUNITY for an experienced person to head operations and maintenance of transportable uplink facilities. Prefer strong video and microwave background.
Hands-on position with considerable travel, as well as
training responsibilities. Call 213/841 -8855 for more in4.23.1t
formation.

WANTED, VIDEO TECHNICIAN, Maintenance experience required. ENG experience preferred. Great
opportunity for Operations Engineer, doing some
maintenance to move into a maintenance oriented
position. Live and work in a warm resort community.
Contact: John Ross, Chief Engineer, KIII -TV, P.O. Box
666£, Corpus Christi, TX 78411, (512) 854-4733.
3-83-21

ASSISTANT CHIEF ENGINEER: WLNE -TV, a VHF CBS
Affiliate in Southeastern New England, is seeking an

Assistant Chief Engineer. Candidate, preferably, will
possess a BSEE Degree, or equivalent technical
background, FCC First Class or General Class RadioTelephone License, a minimum of five years experience in TV Broadcast Operations and Maintenance, and proven ability of accomplishment with
minimum supervision. All replies confidential. Contact: C. Robert Ogren, Jr., Chief Engineer, WLNE -TV,
430 County St., New Bedford. MA 02741.
4-63-1t

SAVE
TIME

POSITION WANTED
TECHNICAL MANAGEMENT POSITION desired in
AM&FM broadcasting or related field. 25 years experience in transmitters, antenna arrays, audio, etc.
Desire to be home based in western Washington.
Dept. 588, Broadcast Engineering, P.O. Box 12901,
4-83-1t
Overland Park, KS 66212.

We offer an excellent salary and benefit
package which includes health, major
medical, dental and life insurance. For

prompt confidential consideration, please
send resume or call (213) 851 -1000,
Ext. 317

Sharon Wysinger
Personnel Administrator

KCOP -- TV
915 N. La Brea
Los Angeles CA 90038
Equal Oppporlunny Employer M/F

Your station for Opportunity

KCOP

For fast, accurate service,
please remove the Peel -Off
Label (which is used to
address your magazine)
and affix it to the Reader
Service Card, the Address
Change Card, or to any
correspondence you send
us regarding your

subscription.
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coming events
ference, Amfac Hotel, Dallas, TX

April 17-21
Public Radio Conference, Hyatt
Regency, Minneapolis, MN

Sept. 21-23
IEEE Third Annual Broadcast
Symposium, Washington Hotel,
Washington, DC

May 28-June 2
13th Int'I TV Symposium and
Technical Exposition, Montreux,
Switzerland

Oct. 9.12
AES 74th Technical Meeting & Exhibits, New York Hilton, New York,
NY

May 30
American Women in Radio and
Television 32nd Annual Convention, Royal York, Toronto, Canada
.

June 12.15

National Cable Television

Association (NCTA) Annual Convention, Houston, TX

Sept. 22-24
Radio Television News Directors
Association (RTNDA) International Conference, Las Vegas, NV

Oct. 23.26

Sept. 25.28
Broadcast Financial Management
Association (BFMA) 23rd Annual

Oct. 29 -Nov. 3
SMPTE 125th Annual Conference,

Conference,

Hotel Regency,

Riviera Hotel, Orlando, FL

June 22-26
Broadcasters Promotion Association (BPA) 26th Annual Seminar
and Broadcast Association, Fairmont Hotel, New Orleans, LA
Aug. 28.31
NAB Radio Programming

Oct. 5-9
GIRT, Mexico City, Mexico

Con-

Convention, Toronto,

CCBA
Canada

LA Convention
Angeles, CA

Center, Los

Oct. 2-5
NRBA Annual Convention, New
Orleans, LA

Nov. 6-9

Oct. 4.6
LPTV East, Sheraton, Washington, DC

November-December
Western Cable Show, Anaheim,

Scientific-Atlanta Earth Station
Seminar, Atlanta, GA

CA
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A POWERFUL COMBINATION
FOR YOUR POST- PRODUCTION FACILITY
SWITCHER INTERFACE

.

AUDIO MIXER

®

. ao©aafaaq

.]JOC?C>gN(U4?O4QOtO0e

L

LL L

11.

The 6403 allows the editor to talk to, and control your
CROSSPOINT LATCH 6112, 6124, 6139 switchers.
With any editor, it can accept the 'cut-in' command pulse
from the editor, and perform frame accurate mixes and
wipes, and keys. It can even perform wipes which start or
stop part way on the screen. It also performs delayed
transitions.

With sophisticated editors, it permits the switcher to be
controlled entirely from the editor keyboard, accepting and
executing commands such as, duration times, pattern
types etc.
6403
Editor Module $995
$2750
(specify editor)
95 Progress St.. Union, N.J. 07083

(201) 688 -1510 Telex 181160

Broadcast Engineering

April 1983

c

C

E

The 6800 is an audio mixer which can be controlled directly
from an editor, to perform dissolves or cuts. It has a built in
tone generator. Input 7 can be internally jumpered to
perform a voice over function. The 6800 accepts
commands such as duration times, and input selection
from the editor keyboard. It also has a front panel manual
override. The 6803 is an audio -follow mixer for the 6139,
6112 and 6124 switchers.
On both mixers the inputs are dual channel (stereo) and
can be reversed or combined at the outputs.

6800 $3500
6803 $2500 (audio -follow only)
6124 $13,700
6112 $7950

6139 $14,500

CROSSPOINT LATCH CORP.
Circle (112) on Reply Card
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6403

EDITOR
CONTROLLED

MRI Systems' new 24-channel stereo audio

console stands alone in quality
and performance...

RO

Total control of mixing and monitoring, in stereo,
over 24 channels, is not easy at the best of times. Now
however, MRI SYSTEMS' new SS8824, stands alone
in its ability to supply that total control.
The SS8824 is loaded with standard features that
provide ease of operation and quality of reproduction.
Items like two individually assignable stereo buses,
plus an auxiliary stereo bus, with individual level and
assignment, electronic cue switching and improved
on/off switching.
! UCING THE MODULAR
The
SYSTEMS'
SS8824 also has an
extensive list of prewired,
plug -in options and is
compatible with a wide

S 8
MRI SYSTE S LTD.
Toronto (416 751 -6262
MRI SYSTE

S INC.

Chicago (31') 640 -7077
Circle

(1

range of MRI SYSTEMS'
auxiliary audio equipment.
All this gives you quality audio, simplicity of use
and flexibility for best possible component matching.
Let us show all the reasons why the new MRI
SYSTEMS' SS8824 stands alone in quality audio
reproduction. Call us today.
Totally engineered audio and video systems.

on Reply Card

This
.- ophisticat-.
audio system for the Post Pro. I ' °.n
Control Room at Group Ws. KPIX, San
Francisco, is the third of a series
operating at their new station facilities.
Using top of the line Ward -Beck Series
460 modular components, its features
include an integral routing switcher with
alpha- numeric dot -matrix displays to
indicate the status of the
48- input /24- output configuration. This particular unit is employed oit'
program post -production for Group W's
highly successful, nationally syndicated
PM Magazine.

First by Design.

Ward -Beck Systems Ltd.

841 Progress Avenue, Scarborough,

Ontario, Canada M H 2X4.
Tel: (416) 438-6550.
Tlx: 065 -25399.
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