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For your aud10 needs; a growing hne of compact,
easy-to-use FP amps and mixers.

Shure FP products are built specifically for ENG EFP. film, and video work. Thev re not general audio products that * mlght
work on remotes. And no one offers as wide a selectlon with this kind of built-in ruogedness and reliability. e

29

For Stereo Remotes. The FP32 Stereo Mixer is comparable in size
and features to our fameus FP31. Its stereo capability. light weizght,
easy-to-use controls and convenient shoulder harness make it the

first choice of field crews. Our FP42 Stereo Mixer simplifies mic
cueing, so important in situations like sports remotes. Plus it enables
you to easily mix down stereo in your post production booth. It offers
all the features of the popula1 M267 plus stereo capability dnd a
stereo headphone amp E

The Industry Standards. The FP31 is Shure’s original field production mixer.
Thousands bet their audio on it worldwide. The FP16, a one-by-six dis-
tribution amp with transformer balancing and link jacks, outperforms all
competition. It’s also ideal as a' portable press bridge.

For Long Yardage Situations. The FP11 Mic-to-Line Amp provides
freedom from noise in long line situations, with up to 84 dB of gain
in 15 6-dB steps. It converts any mic to line level and includes an
invaluable limiter circuit. The FP12 Headphone Bridging Amp is

a must for shotgun and boom operators. It keeps them on target
without need for a return line. It’s ideal for multiple headphoneﬁ feeds,
troubleshooting, and as :an intercom. i

The new FP5I1 gated compressor/mixer rides gain automatically. Once you set the compres-
sion level. the FP5! adjusts automatically to changing signal levels in critical remote-to-studio
feeds to maximize signal output. As a result, your broadcast is quieter, smoother, better balanced
and more-natural sounding. E

For more information on the entire FP line, call or write Shure Brothers Inc.,222 Hartrey EA‘%venue‘ Evanston, IL 60202-3696. (312) 866-2553.

SHURE
THE SOUND OF THE PROFESSIONALS. .. WORLDWIDE®
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Tfor Ikegarmi
Miicrowave Eguipment

P P-70 Wegani )| TRANS MILTER

Available in the 7 & 13 GHz frequency bands, the PP-70 is a compact high
“performance portable microwave link. This lightweight, battery operated
1 unit (3 hours on a standard 4AH battery) is designed for convenient cable-

As the nation’s largest Ikegami dealer,
Midwest offers you immediate deliv-
ery and dependable service on the
full line of Ikegami products, includ-
“ing the PP-70 Portable Microwave.

free transmission of television video and audio signals. ENG and EFP pro-
-duction crews will find the PP-70 an operator-friendly addition to their
production unit. The PP-70 is the only portable microwave unit with built-in
features such as two audio channels (mike or line level), qudiofvideo test
signals, low battery indicators, LED bar graph/audible beeper for system
path alignment, and LED SHF output indicator. Call your nearest Midwest
office for a demonstration.

For all your RF Equipment needs, rely on the recognized
leader. Midwest. .. the Source. '

MIDWEST

Communications Corp.

One Sperti Drive/Edgewood, KY USA 41017

. (606) 331-8990
Circle g;) on Reply-Card
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ON THE COVER

The performance of a broadcast station’s
audio system is more important now than
ever before. Consumers know good audio
when they hear it, and bad audio when they
hear it. The standard for quality has been
set by compact discs—a tough act to follow.
This issue is designed to help stations
meet audience expectations of high-
quality audio. (Photography by Doug
Schwartz, Flightspeed Graphics.)
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AUDIO TECHNOLOGY UPDATE:

The quality of audio transmitted by radio and TV stations
has never been more important than it is today. For radio
stations, the on-air sound is their only product. For TV
stations, the move to stereo has focused new attention on
quality of sound delivered to consumers. In our coverage a
audio technology, we’'ll examine the following topics:

26 New Approaches to Audio Console
Design
By Brad Dick, technical editor
The modern audio console is a testament to the
changing demands and expanding applications in
broadcast today.

42

Active-Balanced Inputs and Outputs

By Richard Cabot, Audio Precision, Beaverton, OR
Don’t become unbalanced over hum and noise.

58 The Audibility of Electronics

By John Eargle, JME Consulting Corporation, Los
Angeles

Does a $6,000 stereo amplifier necessarily sound b
than a $600 model?

OTHER FEATURES:

64 Display Technology Update

By Rick Lehtinen, TV technical editor
New approaches to CRT and LCD design and
construction promise a variety of broadcast

applications.
DEPARTMENTS

4 News 20 Management for Engin
6 Editorial 78 Field Report: Ampex E
8 FCC Update 84 Station-to-Station

10 Strictly TV 88 Show Preview: IBC

12 re: Radio 90 SBE Update

14 Satellite Technology 92 New Products

16 Circuits 109 Business

18 Troubleshooting 110 People
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Hardtop
or (_Jonvertible

Choose a CCD camera that’s right for what The FP-C2 dockable version gives you the

you want because there’s no reason to pay added versatility of owning one camera for

for more than you need. all formats. Our multi-standard, switchable

: encoder provides outputs for Beta, MII and

The Hitachi FP-CI 3-chip auto set-up camera S-VHS.

is a rugged workhorse when you need a Both incorporate the latest chip technology to

stand-alone model with high resolution and give you unparalleled picture performance.

high sensitivity that’s easy to operate. Call your local Hitachi dealer or the regional
office nearest you for specs and a
demonstration.

@ Hitachi Denshi America

175 Crossways Park West
Woodbury, NY 11797 Circle {4) on Reply Card

Chicago IDEHER Los Angeles
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Experiments on
synchronous AM

The National Association of Broadcast-

ers has asked the Federal Communications

Commission not to issue a Notice of Pro-
posed Rulemaking for the use of synchro-

nous AM radio transmitters until addi-

tional experiments are conducted.
Conceptually, synchronous transmitters

would increase a station’s reach over a

wider range than is possible with a single
transmitter, without causing interference
to nearby radio signals. However, new in-

terference would be caused within the sta-

tion’s existing service area.

The NAB said that some comments filed
with the commission suggest a possibili-
ty of high-technology, space satellite-based
synchronization of AM facilities. In addi-
tion, future fiber optics also may play a
role in linking the transmitters.
According to the NAB, the reports have
included some positive elements, but the
record so far does not demonstrate con-
sistent success with this technology.

AIA@M85 

The NAB suggested that when the FCC
does issue a notice it should propose that:
¢ only primary stations own and operate
the transmitters.
¢ these facilities be used only to “fill in”
existing contours, rather than for “daisy-
chain” expansions of a station’s service
area.
® AM stations using these transmitters not
have the facilities “counted” in determin-
ing compliance with the FCC’s 12-station
ownership or duopoly rules.

By John Blau,
European correspondent

Astra is no alternative
to TV-SAT

The failure of TV-SAT 1 has helped fuel
the already heated discussion on the fu-
ture of DBS in Europe, particularly in Ger-
many. The European press has voiced
strong criticism of supporting high-power
satellites in light of improved medium-
power satellite technology. Luxembourg's

Astra has become a much-talked-about
alternative. Nevertheless, a survey of
several technical directors working for
Germany’s national broadcasting net-
works reveals that although many of these
network chiefs acknowledge a setback for
DBS, the majority of them continue to sup-
port this satellite technology, at least un-
til the next launch.

Their support is based on two widely
publicized factors. First, direct broadcast
satellites, unlike the usual telecommunica-
tions satellites, transmit with higher power,
enabling reception with smaller antennas
(60cm). Second, direct broadcast satellites
operating in the Ku-band (12GHz) can
beam a footprint over an entire country
to receivers en masse, but telecommunica-
tion satellites have to rely on cable distri-
bution of decoded signals.

A growing number of technical network
directors and broadcast engineers see a
chance for medium-power satellites such
as Astra if TV-SAT 2 and TDF do not get
off the ground soon. In addition, improved

Continued on page 86
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don’t happen twice!

This 8-1b EFP/ENG Monitor
confirms your field productions
are perfect, first time, every time!
The LVM-5863A Color/
Audio/Waveform Monitor
confidence tests camera
and VCR performance
anywhere. Shows you the |
overall production quality
immediately...with full
color (NTSC) and sound.
LVM-5863A lets you be
sure all your productions
are technically and artistically correct
before you leave the location. The
ILVM-5863A confirms white balance,
sync and burst levels. Its 2H and 2V
waveforms show both line and field rate
signals. A switchable IRE filter makes
it easy to check peak video. And for

For Product Demonstration Circle (5) on Reply Card

LVM-5863A

accurate verification of setup and black
balance, switch on the 4x magnifier. With
all this, the LVM-5863A is easy to'use
since controls are kept to a minimum.

It goes anywhere.

Lightweight and small,
the LVM-5863A is easy
to hand carry or to mount
in trucks, vans or
helicopters. Requiring
only 12 Vdc, it can use

a readily available, self-
contained battery (Sony
NP-1 or equivalent) or
external power sources such as vehicles
and EFP battery belts.

Quickly pays for itself.

The LVM-5863A eliminates the risk of
time-wasting, cost-increasing, missed or
poor-quality shots.

www americanradiohistorv com

all toll-free -

C
(800) 645-5104
In NY State
(516) 231-6900
Reguest an evaluation sample, our
latest Test Instrument Catalog with over
100 outstanding products, the name and

address of your nearest “Select” Leader
Distributor, or additional information.

For professionals

whno :
the instruments Corporation

difference.
380 Oser Avenue, Hauppauge, New York 11788
Regional Offices:
Chicago, Dallas, Los Angeles, Boston, Atlanta
In Canada call Omnitronix Ltd. (514) 337-3500

For Product Information Circle (6) on Reply Card
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AM:

Crisis or
opportunity’

A guest editorial by Dutch Doelitzsch

Doslitzsch is president and general manager of WDDD-AM
and FM, Marion, IL.

[ Lditorial I

The AM radio industry is in a crisis. The ratings tell the story: a national average
of one AM listener for every three FM listeners. Erosion of the AM audience continues
in all markets. Will 1988 be the year AM radio bounces back, or will the AM crisis
eventually become the AM disaster?

What factors have contributed to the decline of AM radio? Is it that FM offers greater
fidelity, stereo, reduced interference, less competition, wider coverage or better pro-
gramming? Yes. All those things.

The AM band also is overcrowded, which adds greatly to the interference problem.
The philosophy of “more is better” has led to substandard service and overcompeti-
tion. Instead of promoting better service, it is actually strangling the life out of local
broadcasting.

An AM or FM operator struggling for survival is not likely to provide local news
or responsive public affairs programming. Operational decisions will be based on cost,
and program quality will be compromised. This approach promotes a survival men-
tality that subtly strips AMs of quality programming. What, then, are the solutions?

* We need standard-setting legislation. Radios must cover both bands and be continuous-
ly tunable, without AM-FM switches or designations. If a manufacturer incorporates
stereo, then the radio must be capable of both AM and FM reception and must meet
NRSC standards.

* The FCC should make a fivefold increase in the protected daytime contour. This would
change the protected contour for most stations from 0.5mV/m to 2.5mV/m, allowing
substantial power increases. The overall result would be higher-quality service to the
core coverage area of stations, enhancing the public’s perception of AM service.

* The FCC should eliminate protection for the 0.5mV/m 50% skywave service areas
east of the Mississippi River Class I stations. This would allow new or improved night-
time service by hundreds of Class Il stations. Also, virtually all AM daytime stations
would be eligible for nighttime operation.

¢ The 1,600kHz-1,700kHz band should be used as an allocation tool, aiding in the
establishment of fair and equitable distribution of AM service. After operation on both
bands for several years, an AM could switch to the new frequency, ceasing operations
on the old frequency. This would permit orderly transition to the new band while reduc-
ing interference on the current band.

* The duopoly restriction for AM stations should be lifted. The number of radio signals
in a given market is less important than the number of independent operators. If solid,
experienced, successful broadcasters were allowed to pursue a marketplace solution,
as the newspapers and magazines have done, they could provide a more diversified
service to the public through the programming potential of multiple transmitters.

® The FCC should issue no new AM licenses, except in cases in which at least 50%
of the proposed coverage is for an unserved area.

® The FCC should adopt stringent manmade interference limits. Without such limits,
the AM band is in danger of becoming nothing but a sea of buzz and hum.

AM broadcasting has reached the critical point. If broadcasters, the FCC and Con-
gress fail to correct the deficiencies in the AM delivery system, it will be a disservice
to both the industry and public. However, by providing a quality delivery system and
functioning in a truly free marketplace, programmers will win back a substantial share
of AM'’s lost audience. They can turn the AM crisis into the AM opportunity.

[BE))!
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Our first TV Stereo Generator
was very good. __

Our first-generation stereo generator is used 3
by more stereo television stations than all other : OPTIMOD-TV

makes combined.
orban

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

Our second is great.

Our new second-generation stereo generator:

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

includes a butit-in Bessel null calibration tone

that’s not dependent upon the accuracy of a local B has refined noise reduction circuitry which
crystal—it locks to station sync. Just switch on the results in even better separation measurements
tone, adjust the BASEBAND OUTPUT control for with both swept-sinewave and dynamic program.

carrier null i ion i ! : . .
LB UG And, there’s true peak-reading metering of

uses our new Hadamard Transform Baseband input, circuit, and composite output levels for easy
Encoder™ It's a switching encoder using digital set-up and verification of proper operation, and an
techniques to approximate a sine-wave multiplier. easy-to-follow Installation and Operation Guide.

Most performance specs are so good that they can’t
be reliably measured. And the new Hadamard
Transform Baseband Encoder has even better
stability than our already excellent analog encoder.

For a brochure about the new 8185A TV
Stereo Generator, to arrange for a demo through
an Orban Television Products Dealer, or if you
have any questions, please call:
has newly-designed group-delay-equalized

lowpass filters. Their very high selectivity gives the (800) 227- 4498

8185A the industry’s best rejection of non-linear A0S

crosstalk, while their linear-phase characteristics Orban Associates Inc.,

ensure minimum overshoot and highest subjective 645 Bryant St., San Francisco, CA 94107 USA
audio quality. (415) 957-1067 Telex:17-1480 FAX:(415) 957-1070
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“Syndex” rules
to be reinstated

By Harry C. Martin

The FCC has announced that it is rein-
stituting its syndicated program exclusivi-
ty (“syndex”) rules for TV stations. Under
these rules, a TV station will be able to
bargain for, and enforce, program exclus-
ivity rights against cable TV systems in its
market.

The commission is requiring that certain
specific language, set forth in its rules, be
included in new program contracts in or-
der to enforce syndicated exclusivity. (Ex-
isting contracts must say that exclusivity
provisions apply if the commission adopts
the new rule; otherwise, a statement must
be obtained from the program supplier
confirming the intent to confer
exclusivity.)

Cable systems with less than 1,000 sub-
scribers will not be subject to the new
rules. Also, they do not need to delete pro-
grams that generally are available off-the-
air (for example, if the system is within the
Grade B contour of the station carrying
the program, or within an area where that
station’s signal is significantly viewed).

The new rules generally limit exclusivity
to the geographic market of the local sta-
tion (within 35 miles), but “superstations”
will be able to contract for program ex-
clusivity in their national markets. During
the first year of a program’s syndication,
both broadcasters and syndicators can ex-
ercise the exclusivity ruies. Thereafter, on-
ly broadcasters can apply the rules.

To exercise any exclusivity rights, broad-
casters must provide details of their exclu-
sivity rights to affected cable systems with-
in 60 days of signing such a contract, and,
in no case, less than 60 days before the
exclusivity commences. The new rules
will go into effect one year from the date
they are published in the Federal Register.

LPTV filing window

From June 15 to 24, the FCC opened a
national filing window for new and ma-
jor applications for low-power TV and
translator stations. The procedures estab-
lished for it will be used for future win-
dows. They were as follows:
¢ An applicant could file no more than five
applications during the window. In addi-

Martin is a partner with the legal firm of Reddy, Begley &
Martin, Washington, DC.
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tion, no person or entity was permitted to
hold a 1% or greater interest in any more
than five applications submitted during
the window.

* The applications were filed at a specified

location in Pittsburgh, rather than at the

FCC offices in Washington, DC.
® Applicants were required to use the Feb-
ruary 1988 edition of FCC Form 346, and
only that version.
¢ Each application had to be accompanied
by a separate filing fee check for $375. Sin-
gle fee payments for multiple applications
were not accepted.
¢ Beginning with the June window, the
commission agreed to consider terrain
shielding in connection with requests for
waivers of technical acceptance require-
ments. Previously, the commission used a
go, no-go approach in applying its contour-
overlap interference-protection standards.
The commission continued to apply its
“complete and sufficient” standard for ap-
plications. Even minor errors on FCC form
346 can result in dismissal, with no fee
refunded and only limited appeal rights
available.

Change in minimum power
requirements for Class A FMs

The commission has modified its rules
allowing Class A FM stations to provide
the same range of coverage from very
high antenna sites as they may currently
provide at lower elevations. The provision
is designed to permit any Class A FM sta-
tion, regardless of its effective antenna
height, to operate with less than the nor-
mal minimum power, provided its cover-
age equals or exceeds that of a Class A
station operating with the normal
minimums.

This action was taken in response to a
petition for reconsideration of the commis-
sion’s Second Report and Order in MM
Docket 86-144. In that proceeding, the
rules were amended to include a specific
method for classifying an FM station ac-
cording to its effective transmitting power
and antenna height. For Class A stations,
the minimum power established was
100W. From a very high elevation, a Class
A station operating with 100W might ex-
ceed the 24-kilometer maximum permit-
ted distance to its 1mV/m contour. The

wwWwW americanradiohistorv com

rule change just adopted permits such sta-
tions to go below the minimum if
necessary.

FM ‘“downgrading” procedures
to be changed

The commission is proposing to allow
downgrading of FM channel classes, in
certain circumstances, merely through the
filing of an application. Currently, to
reclassify an existing FM allotment to a
higher or lower class, the rules require that
the FM Table of Allotments be amended
through a rulemaking proceeding.

Under the proposed procedure, an ex-
isting station would be able to downgrade
its class of channel (which might be nec-
essary to make a change in transmitter
location, for instance) by filing a minor
change application. Such applications
would not be subject to mutually exclusive
proposals. :

In the case of applicants for new sta-
tions, downgrading could be accomplished
only if no acceptable application for an ex-
isting, higher-class allotment were re-
ceived during the relevant filing window
period. Thereafter, any potential applicant
desiring lesser facilities would be permit-
ted to file. Such applications would be
treated on a first-come, first-served basis.
Downgrading of vacant channels may be
desirable because of site-availability prob-
lems or economic viability concerns re-
garding the higher class.

Under the proposed procedures, the FM
Table of Allotments would be amended
upon grant of a construction permit for
the lower-class facility. At that point, the
commission would no longer protect the
original higher-class allotment at the ref-
erence point. Rather, potentially conflict-
ing applications and rulemaking petitions
would have to provide interference pro-
tection to the construction permit based
on its lower-class channel allotment. If the
permit were revoked later, the downgrad-
ed class would be retained in the Table of
Allotments.
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AUTO TRAXS.
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TRANSITION TYPE

for over 3000 installations -~ worldwide.

Our acclaimed Model 100 has
consistently outsold any other
switcher in its class and remains
a firm industry favorite.
We’re not surprised. For
performance and economy it
can’t be matched.
Today, the Model 100 can
be seen in broadcast studios,
edit suites, mobile vehicles and
institutions throughout the world.
It is the only switcher of its kind
to give you classic Grass Valley
Group® quality, performance and
reliability for a fraction of the price
you’d expect to pay.

The Model 100 is part of a Grass
Valley Group product family that
includes the component version
Model 100CV, the AMX100 and
AMX-170 Audio Mixers, the
KEY-MEMP® Effects Memory
System and the IPS-100 Integrated
Production System.

With over 3000 composite and
500 component units sold we can
confidently recommend that you
follow standard industry practice
— and rely on the Model 100
Production Switcher.

For technical data and ordering
information, contact the Grass
Valley Group office nearest you.

Circle (8) on Reply Card
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{zrass Valley Grop®

A TEKTRONIX COMPANY

/AVA THE GRASS VALLEY GROUP INC.

P.O. Box 1114, Grass Valley, CA 95945 USA
Telephone (916) 478-3000
TRT: 160432

OFFICES: New York (201) 845-7988; District of Columbia
(301) 622-6313; Atlanta (404) 493-1255; Chicago

(219) 264-0931; Minncapolis (612) 483-2594; Dallas/Fort
Worth (817) 483-7447; Los Angeles (818) 999-2303; San
Francisco (415) 968-6680; GVG International Lid. (UK)
+44-962-843939; Grass Valley Group Asia (HK)
+852-3-7396632
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A little TLC for
tape will pay off

By Michael Wilke

Videotape is an integral part of the total
recording system. It deserves as much at-
tention as the recorder. Perhaps it deserves
more, considering its somewhat fragile na-
ture. Proper handling, recording and
storage not only extend the life of a tape,
but also eliminate many problems asso-
ciated with its use.

Environmental concerns

Proper tape care begins with the studio
environment. Humidity, temperature and
cleanliness are critical factors. Relative
humidity should remain low, but not be-
low 35%. Higher humidity, greater than
45%, reduces headlife measurably. Keep
in mind that tape absorbs moisture. Dra-
matic changes in humidity alter the tape
dimensions and may cause increased fric-
tion in the recorder tape path.

Closely associated with humidity is tem-
perature. The ideal temperature for tape
is from 65°F to 70°F (18°C to 21°C). Cool
temperatures usually are related to low-
humidity conditions, and high tempera-
tures, as in a hot production van, are often
associated with high humidity. Moving
tape from a remote production vehicle in-
to a cool editing suite could cause prob-
lems. If possible, acclimate the tape for 24
hours in the studio environment.

Ideally, the air-conditioning system for
areas where tape is used will create posi-
tive pressure. This reduces potential con-
tamination. The air filter should remove
particles as small as 0.3 microns.

Studio cleanliness begins with the floor.
It should be a hard surface that is easy to
mop, or it should be covered with an anti-
static carpet. A vacuum cleaner, fitted with
a filtering system that does not blow dust
back onto the surface, should be used
regularly.

Food and cigarettes do not belong in the
studio. The possibility of residue getting
onto tape surfaces may seem unlikely, but
what about that syrupy spilled soda or the
salt from potato chips? The particles from
cigarette ash, 99 times smaller than a hu-
man hair, can result in major dropouts. Ex-

Wilke is marketing manager, videotape products, Ampex
Magnetic Tape Division, Redwood City, CA. This article was
adapted from an Ampex publication, *‘Guidslines to Better
Tape Handling,” authored by Wilke.
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Strictly TV

haled smoke can settle on tape surfaces,
creating a contaminant layer between the
recording head and tape that reduces the
output level.

Tape handling

Even in ideal environments, tape falls
victim to improper handling. Fingerprints
or dust on the tape backcoating are as po-
tentially damaging as they would be if
they were on the oxide. Contamination
transfers to the oxide surface when the
tape is rewound on a reel.

Reels should be carried by the hub to
avoid deforming the flanges. Bent flanges
can damage tape edges. Reels, especially
used, empty ones, should be cleaned thor-
oughly with an approved solvent. Remove
any remaining “moisture” immediately
with an absorbent, lint-free cloth before
winding tape on the reel.

Contamination also can come from the
tape transport. To avoid this, thoroughly
clean the recorder before tape is loaded.
It's a good practice to clean the recorder
again after use.

Reducing tension

Contamination is tape’s worst enemy, but
tension is a close second. Before a tape
is used, relieve variations in tape stress by
fast forwarding through the entire tape
and rewinding it. This wind/rewind opera-
tion—is as important with unused tape,
straight from the manufacturer, as it is
with previously recorded material.

Bulk erasure quickly removes previously
recorded information. However, do not de-
pend on the erase system of the recorder
to delete all the previous signals. Double
check the status of the material on a reel
before using the bulk eraser. Is it really OK
to lose it forever?

When recording, never start precisely at
the beginning of a tape. Wind several feet
onto the take-up reel, record a minute or
two of color bars and tone, then begin the
recording. This procedure prevents the
contamination and physical damage that
often occur near the beginning of the tape.
From time to time, clip off the damaged,
wrinkled end.

When the recording session is over,
check the recording by rewinding and spot
checking. Before storing the tape in the
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library, fast forward to the end, and rewind
without stopping. This process reduces
physical distortion caused by long-term
storage. Take time to secure the loose end
with an approved hold-down tab. Do not
use masking tape or other adhesives that
leave a sticky residue.

Storage

The tape library should have convenient
access from production and editing areas.
The room should be windowless, dust-free
and fire-resistant. As mentioned previous-
ly, the floor should be easy to clean or be
protected with anti-static carpet. Just as
in the recording area, temperature and rel-
ative humidity control are important, The
relative humidity in the storage area
should remain at 35% to 45%, as in the
recording area. The temperature require-
ments for the storage area are somewhat
more stringent, however. Tape should be
stored at 60°F to 65°F (16°C to 18°C).

For archiving, backcoated tape is recom-
mended. The end-to-end rewinding pro-
cedure before storage prevents potential
pack tension distortion. Reels for storage
should have rigid hubs. Hubs with rubber
sleeves can compress, causing tension
distortion over time.

Tape often is shipped in cardboard con-
tainers, but plastic containers are prefer-
able for storage. As extra protection
against contamination, seal the reel in a
plastic bag inside the container.

Shipping

When transporting tapes out of house,
do not rely on a cardboard box sealed
with masking or filament tape. Impact-
and water-resistant shipping containers
with locking covers are available.

Concern has been expressed about air-
port security X-ray systems as a potential
hazard to recorded tape. Walk-through se-
curity systems do not present any hazard,
but hand-held metal detectors should be
avoided.

Although these guidelines are simple,
common-sense suggestions, they often are
overlooked. Experience shows that strict
adherence to these rules has proved val-
uable in getting the best performance
from videotape, not just today, but for
years to come. (BE))]|
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TRUTH...

O
CONSEQUENCES.

If you haven't heard JBL's new generation of Studio Monitors,
you haven't heard the “truth” about your sound.

TRUTH: A lot of monitors “color” their
sound. They don't deliver truly flat
response. Their technology is full of
compromises. Their components are
from a variety of sources, and not
designed to precisely integrate with
each other.

CONSEQUENCES: Bad mixes. Re-mixes.
Having to “trash” an entire session. Or
worst of all, no mixes because clients
simply don't come back.

TRUTH: |BL eliminates these conse-
quences by achieving a new “truth”

in sound: JBL's remarkable new 4400
Series. The design, size, and materials
have been specifically tailored to each
monitor’s function. For example, the
2-way 4406 6" Monitor is ideally

designed for console or close-in listening.

While the 2-way 8" 4408 is ideal for
broadcast applications. The 3-way 10”
4410 Monitor captures maximum spatial
detail at greater listening distances. And
the 3-way 12" 4412 Monitor is mounted
with a tight-cluster arrangement for
close-in monitoring.

CONSEQUENCES: "Universal” monitors,
those not specifically designed for a
precise application or environment,
invariably compromise technology, with
inferior sound the result.

TRUTH: JBL's 4400 Series Studio Moni-
tors achieve a new "truth” in sound with

an extended high frequency response
that remains effortlessly smooth through
the critical 3,000 to 20,000 Hz range.
And even extends beyond audibility to
27 kHz, reducing phase shift within the
audible band for a more open and natu-
ral sound. The 4400 Series’ incompara-
ble high end clarity is the result of ]BLs
use of pure titanium for its unique
ribbed-dome tweeter and diamond
surround, capable of withstanding forces
surpassing a phenomenal 1000 G's.
CONSEQUENCES: When pushed hard,
most tweeters simply fail. Transient
detail blurs, and the material itself
deforms and breaks down. Other materi-
als can't take the stress, and crack under
pressure.

TRUTH: The Frequency Dividing Net-
work in each 4400 Series monitor allows
optimum transitions between drivers in
both amplitude and phase. The precisely
calibrated reference controls let you
adjust for personal preferences, room
variations, and specific equalization.
CONSEQUENCES: When the interaction
between drivers is not carefully orches-
trated, the results can be edgy. indistinct-
ive, or simply “false” sound.

TRUTH: All 4400 Studio Monitors fea-
ture JBL's exclusive Symmetrical Field
Geometry magnetic structure, which
dramatically reduces second harmonic
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distortion, and is key in producing the
4400's deep, powerful, clean bass.
CONSEQUENCES: Conventional mag-
netic structures utilize non-symmetrical
magnetic fields, which add significantly
to distortion due to a nonlinear pull on
the voice coil.

TRUTH: 4400 Series monitors also
feature special-low diffraction grill frame
designs, which reduce time delay distor-
tion. Extra-large voice coils and ultra-
rigid cast frames result in both
mechanical and thermal stability under
heavy professional use.
CONSEQUENCES: For reasons of eco-
nomics, monitors will often use stamped
rather than cast frames, resulting in both
mechanical distortion and power com-
pression.

TRUTH: The JBL 4400 Studio Monitor
Series captures the full dynamic range,
extended high frequency, and precise
character of your sound as no other
monitors in the business. Experience the
4400 Series Studio Monitors at your JBL
dealer’s today.

CONSEQUENCES: You'll never know
the "truth” until you do.

JBL Professional
8500 Balboa Boulevard
Northridge. CA 91329
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Measure performance
of DA with rms, rss

By John Battison, P.E.

If you were examining directional anten-
na patterns, you'd find the terms root-
mean-square (rms) and root-surn-square
(rss) many times. In fact, if you were pre-
paring the pattern for submission to the
FCC, and these values were missing, the
commission would not proceed with the
application.

These terms are easily confused by en-
gineers unfamiliar with DA patterns and
their requirements, most likely because
similar methods are used to obtain the
data. On close observation, however, the
differences between rms and rss become
apparent. Let’s examine these terms and
how they apply to antenna patterns.

Most chief engineers are concerned with
maintaining the rms value that appears
with the DA pattern in the station’s proof-
of-performance. The pattern’s rms value,
a direct measurement of the system’s effi-
ciency, was determined when the proof
was made, which may have been years
ago.

The rms is a useful tool for measuring
transmission system performance. It
should remain constant within reasonable
limits. However, as time passes, ground
systems deteriorate, insulators become
covered with soot and dirt, and the anten-
na’s efficiency often decreases. If it has
been quite some time since the proof, you
may want to determine the antenna sys-
tem’s current rms value.

Check the performance

Making spot measurements on random
radials is not a good method of checking
antenna performance. Individual spot
measurements tell only part of the story—
the part that affects each méasuring point.
For an effective performance check, you
must run a complete radial of at least 10
measurements. This applies to both DA
and non-DA systems.

When you plot a radial on log-log paper
and employ curve fitting, the inverse field
for the whole radial appears at a glance.
You can then read anticipated values at
specified distances. Locations of the vari-
ous coverage contours are determined in
this manner. This procedure is useful when

Battison, BE's consultant on antennas and radiation, owns
John H. Battison & Assoclates, a consulting engineering
company in Columbus, OH.
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you are preparing the material for a proof-
of-performance or if the general manager
wants to know whether a given signal
strength covers his house.

This material is invaluable when you're
checking coverage for sales purposes. It
is the only safe way of preparing coverage
maps. Too often, the station sales staff
creates an optimistic coverage map based
on wishful thinking and vivid imagination.
Competitors have challenged the use of
such materials before the commission.
Citations have been issued when it has
been shown that false and misleading
maps were being used.

Determining rms

Three basic methods can be used to
develop rms values. Each method has its
advantages, and you may want to become
familiar with all three.

Method 1, most popular among con-
sulting engineers, employs a polar plan-
imeter to measure the area of the DA pat-
tern as shown on the polar plot. This in-
volves first determining the equivalent sig-
nal-strength value, in terms of millivolts
per meter, for a single square unit of the
area inside the antenna outline.

The planimeter is then placed on the an-
tenna pattern, already plotted on graph
paper. The securing spike and paper must
not move during the measurement, or the
results will be inaccurate. The planimeter
dial (similar to a micrometer scale) is read,
and the pattern is traced out carefully by
the pointer.

The measurement begins at a marked
starting point, continues all the way
around the plotted pattern and goes back

EO = vE1°2+ E2°2+E302+...+E3602
36

where E, = rms field strength, mv/m

Eyp = inverse field strength at
azimuth angle of 10°, mV/m

Ey = inverse field strength at

azimuth angle of 20°, mV/m,
etc.

Figure 1. This equation uses values obtained
from a polar antenna plot to calculate the rms
field strength in millivolts per meter.

to the beginning. The dial is read again,
and the first reading is subtracted from the
last one. This procedure is normally per-
formed several times in both directions,
and the results are averaged.

The final value obtained is multiplied by
the millivolt value for the single square.
The result is the rms in millivolts per
meter for the antenna pattern.

In Method 2, the antenna pattern is
traced onto a piece of graph paper. The
squares are counted and multiplied by the
value for one square (as with the plan-
imeter), producing the antenna rms value.
This technique probably is not as accurate
as the planimeter method, however, be-
cause it is easy to misread partial squares.

For Method 3, also popular, the inverse
field is tabulated at one mile for every 5°
or 10° around the pattern. Each value is
squared and added to the next one, and
the total is divided by the number of en-
tries. Then, the square root of the total is
found, and this is the rms of the measured
pattern. The equation for calculating rms
value by this method is shown in Figure 1.

Modern techniques

Today, almost everyone uses a computer
program to calculate the antenna patterns.
Many of these programs also contain sub-
routines that calculate rms, rss, design
parameters, anticipated operating param-
eters and a variety of things a designer
needs to know. Unfortunately, these pro-
grams are complicated and not generally
available.

Broadcast consultants may be able to
provide you with computer programs.
CompuServe and other bulletin board
systems also may have programs that can
help you better understand and maintain
your directional and non-directional
antenna systems.

A computer program is only as good as
its developer and user. If you don't under-
stand how directional antenna systems
work, you might misinterpret some data
provided by the program, or even worse,
supply incorrect data to the commission.
The bottom line is this: Don't rely on any
computer program for all your informa-
tion unless you are absolutely sure it’s cor-
rect and that you aren't making a mistake.

(BE)))
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Introducing

The most innovative
pair of STLs on the market.

* Frequency Agile
¢ Excellent Selectivity

e Comprehensive Metering
e Built-in Receiver Transfer Circuitry

e Switchable Monaural/Composite Operation

The PCL 6020 and 6030 Studio-
Transmitter Links blend technology and
innovative design to provide a reliable,
high-performance alternative to leased
telephone lines.

The PCL 6000 Series STLs feature
transparent audio, excellent selectivity,
built-in receiver transfer circuitry, extensive
front-panel metering, and frequency agility.

Now, you can select monaural or
composite operation from a single system
in the field. Receiver IF bandwidth can be
set in the field or in the factory for 100 to
500 kHz channel spacing.

PCL 6010 Transmitter

The 6010 Transmitter is common to
the 6020 and 6030 systems, and uses
direct modulation techniques. FM
frequency modulation is converted to final
output through an up converter mixer.
For long STL paths, a 15-watt transmitter
power output is available as an option.

PCL 6020 System

The dual conversion PCL 6020 Receiver
uses an FM quadrature detector to provide
maximum fidelity. Use the PCL 6020 to
replace an older STL, such as the PCL-505
for a 10 dB improvement in SNR and stereo
separation.

PCL 6030 System

The PCL 6030 system offers the highest
performance in hostile RF environments.
The triple conversion PCL 6030 Receiver
uses a digital pulse counting discriminator
to provide the transparent audio necessary
with aggressive processing techniques.

Call Moseley Marketing for more
information, and for all your STL needs.

111 Castilian Drive

Santa Barbara, CA 93117
805 968 9621
FAX: 805 685 9638
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lSatellite technologyl

The rocket engine
makes it all possible

By Elmer Smalling III

Communications satellites are sophisti-
cated pieces of electronic equipment that
have become the backbone of our TV, ra-
dio and print networks. For this reason,
they receive a great deal of study and at-
tention. Their lower-tech cousins, rocket
engines (which make satellites and shut-
tles possible), don't get much press—until
one explodes or an accident occurs dur-
ing fabrication. The Nevada explosion of
a rocket fuel plant in early May of this year
is a reminder of how little is generally
known about these modern propulsion
systems. Let’s explore the rocket engines,
motors and fuels used to launch, propel
and position communications satellites.

Propulsion systems

Rocket engines drive a spacecraft by
rapidly ejecting matter away from the ve-
hicle. This type of propulsion differs from
the method used by prop or jet engines.
They drive an aircraft by pulling or push-
ing fluid air with blades, which, of course,
doesn’t work in the vacuum of space! The
two basic types of rocket engines are those
powered by solid fuel and those that run
on liquid fuel.

Solid fuel usually has a spongy consis-
tency and, as it burns, forms hot gases that
exhaust through the rocket nozzle to pro-
duce thrust. The mass of solid fuel within
the combustion chamber of the rocket is
called the grain. Some rockets have more
than one grain. Solid-fuel rocket grains are
shaped to burn efficiently, that is, to ex-
pend the fuel evenly over the entire grain
as it burns. The igniter for a solid rocket
is usually a small pyrotechnic primer
charge wrapped around a hot wire. This
small charge in turn ignites a large starter
charge that ignites the motor.

Solid fuel consists of an oxidizing agent
(a substance that promotes the loss of elec-
trons because of its own tendency to gain
them), a reducing agent or fuel (a sub-
stance that readily gives up electrons) and
additives. These substances exist together
at a normal temperature inside the rock-
et’'s combustion chamber. When heat is
added, in the form of an ignition, a violent
reaction takes place between the oxidizer

Smalling, BE's consultant on cable/satellite systems, is presi-

dent of Jens! Systems and Design, Dallas.
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and the fuel, generating the hot gas that
propels the rocket.

The most common oxidizers are ammo-
nium and potassium perchlorates, ammo-
nium and potassium nitrates, and various
organic nitrates, such as glycerol trinitrate
(nitroglycerin). Common fuels are hydro-
carbons, such as synthetic rubber, synthet-
ic resins or cellulose derivatives.

Small amounts of additive substances
serve a number of purposes. Catalysts or
suppressors increase or decrease the rate
of burning. Ballistic agents may be used
to control the burn rate with changes in
pressure. Stabilizers are added to prolong
storage of the fuel.

Liquids and hybrids

Liquid fuels or propellants fall into three
classes: monopropellants, bipropellants
and hybrid propellants. Monopropellant
fuels are single liquids. Bipropellants con-
sist of fuel and oxidizer carried in separate
containers, and hybrid propellants use a
combination of liquid and solid fuel.

Some monopropellants are hydrazine
(used to power the tiny thrusters on com-
munications satellites), acetylene and
hydrogen peroxide. Bipropellants consist
of an oxidizer, such as liquid oxygen or
fluorine, with gasoline, hydrazine or alco-
hol acting as the fuel. In the bipropellant
engine, the fuel and oxidizer are brought
together in the combustion chamber and
are mixed and burned at high pressures,
ejecting hot gases through the rocket noz-
zle at high velocities. Because the com-
ponents of liquid-fuel rockets may explode
when mixed or exposed to air, they are
more difficult to handle than their solid-
fuel counterparts.

Hybrid propellant rockets employ a li-
quid propellant and a solid propellant. The
solid fuel in this type of rocket is not
burned directly, but is heated to a point
at which its gases are combined with the
liquid oxidizer away from the surface of
the solid grain. Many types of fuels (me-
tallic, cryogenic, liquid and hydrocarbon)
may be “burned” in the hybrid propellant
rocket, making it a prime candidate for
easy transport and rapid deployment.

Engine specs
The parameters of rocket engines differ
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greatly from those of prop or jet systems.

Some of the common parameters are:

e specific impulse, in seconds.

e thrust, in pounds.

* combustion temperature, in degrees.

* combustion chamber pressure, in
pounds/square inch.

¢ exhaust velocity, in feet/second.

* ratio of thrust to engine weight.

* flight speed, in feet/second.

Future propulsion systems

At least two types of propulsion will be
used in the future for space travel: ion
engines and nuclear engines.

Ion engines (electrostatic engines) pro-
pel a vehicle using the thrust obtained by
emitting charged particles, or ions, that
are accelerated in an electrostatic gener-
ator on the spacecraft. lon engines have
good sustaining thrust but low accelera-
tion thrust.

Nuclear engines (nuclear pulse or NP en-
gines) use energy released by nuclear fuel
to turn a bulk fuel into plasma pulses.
These plasma pulses are pointed at an im-
pulse absorber on the vehicle that trans-
fers them into forward acceleration of the
vehicle.

Much remains to be done in perfecting
large rocket engines before space trans-
portation becomes routine. The increas-
ing number of research positions in this
field might make chemistry a popular sub-
ject in the near future.

179



www.americanradiohistory.com

FOR NEWS EDITING, ON-AiR, AND PRODUCTION

For news editirg, on-air, or ir the productior studio, Otari has exactly #he equipment
and features 1o fit any application, or budget.

Wher you are ready for a multitrack recorder, you car choose from our BQIL MK,
MKIIYE, MTR-10, or the MX-70 with 8 or 16 tracks. Need a Z-track? Choose our famous
“‘workhorse” MX5050 BI, MKIII/2, or the brard rew MX-55! Looking for top-end performarce?
The MTR-10 has all the features you need to stay ahead in the competitive world of broadcast,
We also offer three models of our CTM-10 cart machine, ard if yours s an autormated radio
station, our ARS-1000 reproducer s the most popular n the world,

S0 you see, whatever you need for today, or for the future, Otari can provide it from a
complete line of nigh guality, Ultra-reliable tape recorders. Call your nearest Ofari
dealer today, or contact Otarl at 415) 34-5900 for “lechnology You Can Trust”
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D/A accuracy comes
at a high price

By Gerry Kaufhold 1I

lt is the job of the digital-to-analog (D/A)
converter to change the ones and zeros
of the binary world into something that
resembles the varying voltages of the
“real” analog world. Unfortunately, the
price of such conversion skyrockets as the
need for accuracy increases.

One popular D/A circuit makes use of
a weighted resistor ladder. Let’s look at the
R-2R ladder and uncover some of the rea-
sons conversion is so expensive.

The R-2R ladder

This converter consists of a stable ref-
erence voltage source, a ladder network
of precision resistors, a programmable an-
alog switch and a buffer amp (see Figure
1). The ladder resistors are weighted in
such a way that, by alternately opening
and closing the switches associated with
them, you can make the output voltage
step incrementally.

The switch select logic closes some
switches and leaves others open. This ap-
plies the desired portion of the reference
voltage to the buffer amp inputs. Because
the buffer amp quickly responds to the
voltages applied, and could possibly pass
random glitches that occur during the
switching, its output is low-pass-filtered.
The software that selects the switches also

Kauthold is an independent consultant based in Tempe, AZ.
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may use sequences that minimize glitch-
ing. The low-pass filter feeds another buf-
fer stage that provides impedance match-
ing to the load.

An 8-bit R-2R D/A converter can gen-
erate only 256 voltage levels, an accuracy
of one part in 256, or about 0.5%, across
its full range. Accuracy is further limited
by resistor tolerances, internal switch re-
sistances and the stability of the reference
voltage.

More accuracy

Sometimes, accuracy greater than half
a percent is required. A 12-bit D/A con-
verter can resolve one part in 4,096
(0.02%). To obtain more bits of accuracy,
the converter must be designed to handle
more than eight switches simultaneously.
Most analog switch integrated circuits pro-
vide only four or eight discrete connec-
tions. This means that a 12- or 16-bit D/A
converter must have a complicated com-
bination of latches and software to han-
dle the switch-selection information.

Another factor limiting the accuracy of
D/A converters is the dc offset voltage of
the semiconductor op-amp chip itself. Typ-
ically, the input of an op-amp is a differen-
tial “current mirror.” Current flowing in the
input transistor is mirrored by a second
transistor that feeds a voltage into the
amplifying circuitry. Although these two

STABLE
REFERENCE
VOLTAGE

R-2R
RESISTOR
LADDER

.é‘WITI’CH

DIGITAL
CONTROL
CIRCUITS

BUFFER

transistors are closely matched and built
on the same dye, small mismatches exist.
These “offsets” contribute to the error of
an operational amplifier.

A 16-bit R-2R ladder D/A using a 10V
reference could, in theory, produce a
voltage as small as 150xV. This is substan-
tially smaller than the offset voltages spec-
ified for most operational amplifiers. In
other words, the smallest step that can be
created is less than the error inherent in
the circuitry.

Also, the stable reference must hold
tight tolerances. If the 10V reference is off
by 0.01%, a 1mV error, this is equal to
seven 1504V steps, or three bit places. In
essence, the 16-bit D/A is reduced to 13-bit
performance.

This is not to say that high-accuracy con-
verters are not available. However, they
are expensive. Because of the difficulty of
creating a workable 16-bit system, usual-
ly they are found only in laboratories.

~ TUNABLE
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- FILTER
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Figure 1. The R-2R D/A uses an analog switch to create 256 levels of output voltage. Switch select logic opens or closes relative legs on the

ladder to make voltage.The low-pass filter removes transients that might occur as the switch settles.
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Orban's new 222A Stereo Spatial Enhancer augments your station's spatial image the
way our OPTIMOD™ maximizes your loudness and impact on the dial: Your stereo
image will seem magnified, and your listeners will hear more loudness, brightness,
dynamics, and depth.

The 222A uses a new proprietary, patent-pending technique that detects and
enhances the psychoacoustic directional cues present in all stereo program material.
The effect is vivid and compelling—and survives even in San Francisco’s brutal
multipath environment. On-air tests have also confirmed complete mono compati-
bility and an audible increase in brightness, punch, and stereo spatial definition that
complements your present audio processing.

Creating broadcast-compatible stereo image enhancement is very difficult. Do it
wrong, and you can get increased multipath distortion, mono incompatibility,
unnatural exaggeration of reverberation, increased sensitivity to vertical tracing dis-
tortion in disc playback, and otherwise disappointing results. If an image enhancer uses
delay lines, it can drive headphone-wearing DJ’s nuts, homogenize the stereo image,
and comb-filtter the left and right channels.

Orban’s new 222A does it right. It avoids
the almost endless list of traps and pitfalls,
while delivering a sound that stays crisp,
dynamic, and well-defined.

Most importantly, this competitive edge is
remarkably affordable. At $995.%, it is within
reach of any station—FM or AM—ooking to
polish its image by enhancing its stereo.

Call or write today for complete information
on our powerful new on-air processing
tool—the Orban 222A Stereo Spatial Enhancer.

Orban Associates Inc.
645 Bryant St., San Francisco, CA 94107 (415) 957-1067 Telex:17-1480 FAX:(415) 957-1070
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requires skill

By Brad Dick, radio technical editor

Although CDs have been touted as pro-
viding near-perfect audio, the quality level
comes at a price: the complexity of the
CD player. In the first three parts of this
series, we've examined the four CD servo
systems that control the mechanical per-
formance of the player. These servos—
spindle, tracking, radial/traverse and
focus—must perform properly if the player
is to be able to recover the data from the
CD surface.

Data recovery

The data recovery process often is called
eight-to-fourteen-bit-modulation (EFM)
detection. As the laser beam is reflected
back to the photodiode array, an RF signal,
composed of sine waves varying in fre-
quency from approximately 196kHz to
720kHz, is generated. This RF signal
represents the EFM data encoded on the
disc. The data contains the audio, control,
sync and parity information.

Several physical limitations affect the
player’s ability to recover this data.
Although the CD may look flat, any warp-
ing will affect both the focus and radial
tracking requirements. Dust or dirt on the

disc also limits the effectiveness of the
laser in detecting the pits and flats. The
servo response time is a factor, especially
given the tight tolerances under which the
device must operate.

Even the shape of the pits can affect the
accuracy of the recovered data. Because
the pits recorded on the disc do not have
perfectly vertical sides, clean transitions
between the flats and the pits are not pro-
duced. Instead, smooth, rounded pits
cause a corresponding rounding of the
edges (transitions) of the data signal.

All these factors combine to produce a
sinusoidal waveform from the detector
diodes. This RF signal contains nine
discrete sine-wave frequencies. Nine
discrete frequencies can be reproduced
because a single pit/flat sequence can ex-
ist only between 3T (three clock cycles)
and 11T (11 clock cycles). Consequently,
the highest sine-wave frequency is:
4.321MHz + (3x2) = 720kHz. The lowest
sine-wave frequency is: 4.32IMHz +
(11x2) = 196kHz. Note that the clock cy-
cle terms must be multiplied by two
because two successive 3T or 11T periods
are needed to form a full sine wave.
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Figure 1. Alignment of the focus and tracking servos typically requires monitoring the EFM signal.
Connect a scope to this test point, and adjust the focus and servo offset controls as required for

a peak amplitude.

Troubleslzootingl

/ l
be'
CD player repair

Once the RF signal is recovered by the
photodiodes, it is processed by an
amplifier, which outputs a frame-
structured datastream in the EFM format.
The amplifier also supplies signals to the
clock regeneration and synchronization
circuits. These circuits recover the re-
quired bit-clock and sync patterns for
system timing.

Eye adjustment

The key to successfully processing the
EFM signal lies in recovering it with suffi-
cient amplitude to drive the proper
decoding circuits. Aithough manufacturers
sometimes specify special test fixtures to
make this adjustment, it is often possible
to do so with only an oscilloscope and
music CD.

The EFM signal, often referred to as the
eye pattern, is composed of the sine waves
recovered from the optical disc surface.
Although sine waves are displayed, they
are really digital signals with severely
rounded corners, as previously mentioned.

To make the adjustment, connect a
scope to the RF (EFM) test point. You
should see a waveform approximately
500mV to 950mV in amplitude. Check the
service literature for the exact level re-
quired. While monitoring the EFM signal,
adjust the fracking servo offset for max-
imum EFM amplitude. In effect, this ad-
justs the offset of the tracking-error signal
(TER). This signal is applied to the
tracking-actuator coil in the pickup
assembly, helping to center the laser beam
on the optical tracks.

Continue monitoring the EFM test point,
and adjust the focus servo offset. This ad-
justment more closely focuses the laser
beam onto the optical tracks by changing
the offset of the focus-error signal (FER).
See Figure 1.

At this point, the signal should be of suf-
ficient amplitude to drive the decoding cir-
cuits. Also, enough headroom should be
available to allow warped or dirty discs to
be played without errors.

Acknowledgment: Background information on this topic
was obtained from ‘‘Compact Disc Troubleshooting &
Repair,’ by Neil Heller and Thomas Bentz, Howard W, Sams
and Company. BE
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- proves our commltment
to setting standards
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1971 Jim Leitch, our founder, designed the We're doing it again with the all new
riginal NTSC Sync Generator with consistent SPG-1300N, proving our commitment to
CH! This SPG-100N was so new and exemplary leadership with progressive concepts in
at it became the forerunner to RS-170A. television technology.

Low cost, modular 1RU design. m Independent timing for pulses, black ® Accurate, 12-bit digital test signals
No warm-up, high stability TCX0 and test signals. (option).
(<1 Hz). m Adjustable blanking widths and burst ® Color frame-locked stereo

RS-170A zero SCH Sync Subcarrier, flag position,. iono ouiput,
- Black and Test Signal outputs. m NTSC Digital Genlock.

Leitch Video International Inc., 10 Dyas Rd., Don Mills, Ont., Canada M3B 1V5 « Tel: (800) 387-0233 Fax: (416) 445-0595 Telex: 06 986 241
Leitch Video of America, Inc., 825K Greenbrier Circle, Chesapeake VA 23320 - Tel: (800) 231-9673 or (804) 424-7920 Fax: (804) 424-0639
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Planning for success

By Brad Dick,
radio technical editor

You might believe that if you work hard
and do well at your job, your company will
reward you with money and position.
Forget it. You may as well believe in the
tooth fairy. One of the most common
career mistakes you can make is trusting
that the organization will take care of you.
Working hard is your reward for work-
ing hard. Companies are organizations in
which people are allowed to exist for the
good of the company. It’s a fact of life.
Don'’t believe it? Think about this: Before
leaving a job, you're expected to provide
two weeks of notice. Yet if you're fired, you
might get 30 minutes on a Friday after-
noon to clean out your desk. In any
workplace you are a hired hand, and so
is everyone else—from the mail clerk to
the president. The bottom line is that if
you do good work, they might let you stay.

The ax could fall

Remember Frank, the TV engineer who
was promoted to chief at a large TV sta-
tion? He was a great guy, a hard worker
and was liked by many at the station. Un-
fortunately, these factors did little to save
him from the ax only six months after he
took the job.

Frank was canned after his new crew

If you do good work,
they may let you stay.

and the union complained about his inade-
quate managerial ability. Yet, the skills and
tactics Frank used in the new job were the
same ones that had brought him success
in his previous position. Unfortunately,
they weren't appropriate in his new en-
vironment, and he lost his job. Frank now
faces the prospect of not only finding
another job, but doing so without the safe-
ty net of current employment.

Even if you are not fired, you could be
laid off if the company changes ownership.
It used to be that only top-level manage-
ment people lost their jobs when a new
company took over. Today, however, the
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head-chopping can extend all the way
down to the VTR operator. Remember, if
you don't look out for yourself, no one else
will.

Despite these corporate “facts of life,”
you don’t have to live in fear for your
future. Armed with a career plan, you will
be prepared to seize opportunities, as well

You probably spent
more time planning
your summer vacation
than you did on how
to get that promotion
or new job.

as to protect yourself, if the ax falls on
your head.

Chance dictates career

Career planning is everyone's job, but
few seem to be doing it. A lot of people
simply wait for something positive to hap-
pen. Unfortunately, that seldom occurs.
One study shows that as much as 60% of
all career changes are simply a matter of
chance. In other words, most employees
who are promoted or moved to another
position are simply in the right (or wrong)
place at the right time. Wouldn't you
rather call the shots with regard to your
future?

A survey of executives showed that
fewer than one-half spent any time on
career planning. People typically spend
more time thinking about the selection of
a new car than they do about the future
of their careers. In fact, you probably spent
more time planning your summer vaca-
tion than you did on how to get that pro-
motion or new job. If so, then you put
more effort into something that may last
two weeks than you did on something that
could last 30 years.

About one-half of all managers say they
are unhappy with their work. Even if you
aren’t one of them, you probably know a
few. Despite their unhappiness, many of
them do nothing about their situations.

wwWwW americanradiohistorv com

They complain, and they dream, creating
a cycle of wasted effort that only instills
in them a greater sense of hopelessness.

Develop a plan

That doesn’t have to be the case. Instead
of biding your time and waiting for
something positive to happen, you can
take charge of your career and increase
the pleasure you receive from your job.
The choice is yours.

The advantage to planning is a sense of
control—you plan your career rather than
allow your career to plan you. The old
adage “If you fail to plan, you are plan-
ning to fail” is certainly true with respect
to your career.

Finding success
Career planning helps you develop a
feeling of success and promotes job
satisfaction. Success means something dif-
ferent to everyone. To achieve it, however

As much as 60% of all
career changes are
simply a matter of

chance.

defined, you have to be able to identify
the important things in your life. Maybe
you are motivated by money. Perhaps the
social interaction that takes place in your
job is important to you. Others are driven
by challenge.

It doesn’t matter what particular job
aspect motivates you and provides that
feeling of accomplishment, only that you
are able to identify it. Once you've done
that, you can make further plans to
nourish that need. It makes no sense to
strive for things that will not fulfill your
needs—including money.

We'll continue to examine ways to
achieve career success. You'll learn not on-
ly how to plan your career more effective-
ly, but also to identify what really matters
in your life.

(B
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The First No-Compromise
Modular Radio Console...

ﬁﬁé; Eét l

o

e e e -.:n..—« ."

e o R T e T eE——

AL A Down-To-Earth Price: 16 Channels Under 510 OOO

THE FEATURES YOU WANT— THE DEPENDABILITY YOU NEED—

® 16 Modular Stereo Channels. ¢ DC Controlled - No Audio On Pots.

e Program, Audition and e Rugged Modular Construction,
Mono Mixdown Balanced Outputs. Penny & Giles Slide Faders.
Telephone Mix-Minus Buss. ~ITT Schadow Switches.
Full Monitoring Facilities. NE5532 IC Module Design.
Remote Equipment Start/Stop. External Regulated Powver Supply.
Remote Module Control. ‘Superb Audio Pérformance Specs.
Standard Digital Clock and Timer. Most Important, Arrakis Systems

¢ Optional EQ and Effects Modules. Designed-in Ultra Reliability!

For features, performance, price and reliability,
NOBODY BUILDS LONVSOLES LIKEFE ARRAKIS,

Call (303) 224-2248 .
S arrakis

SYSTEMS, INC.

MS INC. 2609 RIVERBEND COURT FORT COLLINS, CO 80525
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New dimensions‘
in broadcast audio

The audience is listening closer than
ever to your audio. You should be too.

To paraphrase Mark Twain, “Get your
facts first. You can distort them later.”

That seems to be how some broadcast-
ers treat their audio. High-quality sources
are common and inexpensive. It's only
after the audio is recovered from the
source and fed through the broadcast
chain that it becomes distorted.

Never has it been so easy for the con-
sumer to judge the quality of the audio
transmitted by radio and TV stations. In
the “old days” (back when we used tubes
and transistors), broadcasters boasted of
“broadcast quality” as the standard by
which audio should be evaluated. No long-
er. Anyone who can part with a couple
hundred dollars can obtain a receiver or
amplifier capable of performance that of-
ten exceeds what's available from many
broadcast stations.

If that isn't enough, consider the per-
formance possible in a closed-loop (non-
broadcast) environment. Broadcasters are
facing a real challenge. Products such as
CDs, hifi and stereo videotapes and
disks—and now, digital audiotapes (DAT)—
are readily available. In addition, today’s

consumer is aware, more than ever before,
of what good quality sounds like. The re-
search tends to confirm that many con-
sumers select audio sources that “sound
good”’

This means that broadcasters, in many
cases, must play a catch-up game. They
need to replace old equipment so that the
air product more closely reflects the quali-
ty expected by today’s audiences. Has
your facility kept current with technology?
If you conducted an A-B test between your
air signal and a CD player, how would your
station fare? Consider that your listeners,
in effect, may be doing this as they switch
sources. If your station is not producing
a quality audio product, they’ll know it,
and they will react accordingly.

So what’s holding you up? If you need
a new audio console, read “New Ap-
proaches to Audio Console Design.” The
features available on modern consoles are
numerous and exciting. Make sure you get
one with all the options you need.

Maybe you need to adapt a piece of
equipment to make it perform better.
Richard Cabot, in “Active-Balanced Inputs

and Outputs,” looks at the advantages and
disadvantages of the many kinds of cir-
cuits of this type.

Before you make any big decisions,
however, really listen to your station. A
trained ear is the most valuable tool of the
audio engineer. “The Audibility of Elec-
tronics,” by John Eargle, addresses the im-
portance of listening to your audio chain.
He also suggests ways to determine
whether that $2,000 audio amplifier is
twice as good as the one that costs $1,000.

* “New Approaches to Audio Console

Design” .................. page 26
® “Active-Balanced Inputs and
Outputs” ...................... 42

® “The Audibility of Electronics”. .. .58

Listen closely and critically to your sta-
tion. Opening your ears might prove to be
an eye-opening experience.

%M PO ¢

Brad Dick,
issue editor
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Pick up a new Sony ED Beta and get bette

Its the kind of defmltlon that gets second looks
from everybody.

The kind you've always wanted.

Because the new Sony ED Beta™ VCR format (E
for extended, D for definition) produces a picture of
incredible clarity.

A picture that could only result by shifting from
5.6 MHz to an astounding 9.3 MHz in the luminance
carrier signal. A signal-to-noise ratio improved by
3 db over SuperBeta*And an eye-opening 500 lines
of horizontal resolution.

Making it a picture unsurpassed for home off-air
recording. Vivid, lifelike and highly detailed. Like
you're used to seeing in a broadcast booth.

Besides improving what you see, the ED Beta
VCR improves what you hear. With Beta Hi-Fi*
sound. A dynamic range of more than 90 db. And a
frequency response of 20 to 20,000 KHz.

What's more, to insure what you record has the
best possible video and audio, ED Beta uses our
newly developed, metal particle tape. Which al-
lows for extremely high-density recording.

Inshort, ED Betaisaformatbestappreciated by
those of you with a very well-developed sense

-of video.
‘The machine made for home workouts.

Everything we mentioned above and more is
packed into the new Sony EDV-9500 ED Betamax®
Professional Editing VCR.

It has our exclusive tape stabilizer system, so
time-base error can be reduced significantly.

And editing features unavailable for home use

until now. Like pre-roll editing accurate to within
+ 3 frames. An 8-segment programmable assem-
ble edit with random sequence capability. And a
direct Jog/Shuttle dial with digital freeze-frame for
jogging the tape while in play.

We've also included dual Flying Erase™ heads.
Anon-screenlinear time & frame counter. 2 S Video
Inputs and outputs. And 2 sets of Video/Audio In-
puts and outputs for easier editing and use with any
camcorder.

There's only one format like ED Beta. Which |

means there's only one machine hke the EDV-9500
ED Beta VCR.

And only one place youll find it. Call 1-201-930- |

7669 for the ED Beta dealer nearest you.
Ask for the Sony ED Beta. The 2" VCR Wlth
muscles. EBeta)
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approaches to

audio console design

By Brad Dick, technical editor

The modern audio console is a testament to the changing demands
and expanding applications in broadcast today.

The quality of broadcast audio has never
been more important. For radio stations,
audio is their only product. And the ad-
vent of MTS has forced TV stations to “get
their audio act together” Broadcasters are
scrutinizing the role of the audio console
within the station.

In the “good old days,” an audio console
had only two output channels (audition

and program), a maximum of eight to 12
rotary mixers and no more than two VU
meters. The consoles were simple to op-
erate because each mixer typically han-
dled only two or four inputs, all of which
were transformer-balanced. These con-
soles were designed for general applica-
tions, and stations often tried to use the
same model in both the air and produc-
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Figure 1. An 8-input access panel with channel access, mono AFL, PFL, stereo solo, mute and
auto-mute controls. Each module contains an alphanumeric display for channel status.
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tion studios. That way, the disc jockeys had
to learn how to operate only one console.
These consoles were expected to last al-
most forever. After all, there was no reason
to replace one if it worked.

As many engineers can attest, the con-
sole of yesterday performed its task well
and probably lasted longer than anyone
had a right to expect. Things have
changed, a lot. Broadcast consoles have
evolved from limited-feature, fixed-
application devices to full-feature, flexible
designs.

Today’s broadcast console may have
more total outputs than yesterday’s con-
sole had inputs. Modern consoles provide
access to far more sources, often through
more input faders. In fact, a single input
channel may provide access to as many
sources as the entire console of yesterday
did. Both rotary and slider pots are used
on modern consoles, providing a choice
for engineers and operators. Highly effec-
tive active-balanced inputs have, in many
cases, replaced the heavy and expensive
transformers of the past.

Greater flexibility, improved perform-
ance and additional features all are avail-
able on today’s products. In fact, a modern
audio console may provide one of the best
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MORE radio studio, FASTER delivery, LOWER cost...
That's the MAGIC of MODULINK.

Don't let our MODULINK studio’s classic
good looks fool you. On the inside, MODULINK
is really different. It's the first basic improve-
ment in studio design in thirty years.

Designed and built by Arrakis Systems
exclusively for Allied, MODULINK is a manu-
factured, modular radio studio system that can
be custom-tailored to meet your exact specifi-
cations, yet its unique design allows your new
facilities to be operational in days, not weeks
or months.

ldeal for both new installations and
renovations, MODULINK studio units come fully
pre-wired with multi-pin connector **docking
modules’ which link all units and interconnect
all equipment. We preassemble the furniture
modules, install the electronics and test the
entire package at our own facility. The units
are then shipped to you by van. At your station,
the fully-systemized MODULINK units are linked
together, either by Allied installation crews, or
by your own local people. Either way, the studio
installation usually takes as little as a single day.

\ \\n\:;;,:;gg;, TSR

But MODULINK isn't just faster. It's
better. The pre-wired, plug-in MODULINK
modules offer greater electrical reliability than
conventional point-to-point studio wiring
methods. What's more, adding new equipment
later on or troubleshooting an audio problem
are so much easier with MODULINK.

Best of all, MODULINK's advanced design
lets Allied give you more radio studio for lots
less money. And that could be the difference
between getting exactly the studio package you
want, or settling for something less.

Before you start your next studio project,
call the experts at Allied and let us show you
how MODULINK can do it better, faster, for less.

CALL 714-752-6664

ALLIED

Broadcast Systems

3901 MacArthur, Suite 200
Newport Beach, CA 92660
FAX: 714-752-0855

Circle (16) on Reply Card

WwWWW americanracionisitorv com


www.americanradiohistory.com

cost-performance ratios of any broadcast
product.

Changing requirements

Despite the advantages of contemporary
consoles, their changing applications are
forcing console manufacturers to re-exam-
ine the design of their products. In the re-
cording business, an important shift has.
been in the origin of the recorded sound.
For instance, a large proportion of the
sound recorded in studios today does not
originate in the acoustical domain. In-
stead, these sounds come from electronic

instruments, which can place different re-
quirements on the mixing device than
acoustical instruments would. When these
sounds are reproduced from CDs, the
broadcast console must be capable of
equal performance.

In addition to the improvements in sonic
performance, consoles also must meet
new operational demands. An example is
the increased complexity of today's TV
productions, post-production work and au-
dio-follow-video requirements. These ap-
plications require more inputs, additional
control over each audio source with equal-
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Figure 2. The routing indicator panels display group assignments, input selection (mic/line), phase

reverse, EQ and dynamics insert status.
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Figure 3. A single assignable equalization module features four 16-frequency parametric EQ sec-

tions, plus sweep high- and low-pass filters.
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ization and audio processing and, some-
times, automation. As stations search for
more ways to be creative, they find that
automation can provide that extra meas-
ure of performance.

Big isn’t always best

One of the most visible aspects of the
console evolution has been the increase
in size. Over the years, recording and pro-
duction consoles have gone from 16- to 48-
to 64-input designs. Obviously, as the num-
ber of inputs increases, so does the over-
all console size. As the width and depth
increases, ergonomic and operational
problems develop. Such a large console
becomes user-hostile, requiring the op-
erator to make long reaches in both front-
to-back and side-to-side movements. Us-
ing these large consoles in broadcast ap-
plications may even require more than
one operator, which is not a cost-effective
idea.

Even if the ergonomic requirements
could be met through a different front-
panel layout, big consoles create acous-
tical problems in the control room in terms
of volume and, more important, large re-
flective surfaces. When these surfaces
reach certain proportions, it is no longer
possible to ignore their effect on
monitoring.

The acoustics aside, adding a 48- or
64-input console may require significant
room reconstruction. Your station man-
ager may not like tearing up a control
room to accommodate a larger mixing
desk, because it greatly increases the over-
all project cost. Besides, in many broad-
cast stations, such an option may not exist.

In many broadcast and post-production
applications, space is at a premium, and
audio facilities may come second in im-
portance to video. It is a common require-
ment that a new console must be fitted in-
to existing space, which was originally
designed for less sophisticated (and often
smaller) equipment.

Large consoles aiso create tremendous
problems in remote-production applica-
tions. Although space is extremely limited
in broadcast vans, mobile video produc-
tion and recording trucks, these locations
often require many inputs. An inverse rela-
tionship seems to exist between the re-
quired features and the available space.
Audio console manufacturers have devel-
oped several solutions to these space and
operator-control problems.

Assignable controls
Through digital-control techniques, con-
soles now can provide more features in a
smaller amount of space. Even more im-
portant is the enhanced operational con-
trol available through assignable controls.
To better understand how assignable con-
trols work, you must understand how a

large console is typically used.
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MAGNI SYSTEMS, INC.
9500 SW Gemini Drive
Beaverton, OR 97005 USA
(503) 626-8400

(800) 237-5964

FAX (503) 626-6225
TLX'650-2769743MCl

Equipment that won’t be
outdated in six months.

Doesn't it seem that way sometimes?
You'll just finish updating your facility ...
when a better system comes along, and
you're suddenly behind again.

MAGNI can help you keep up, with

test & measurement equipment for
everything from NTSC to CAV, HDTV and
digital systems. Between formats? We
offer more multi-format equipment than
any other manufacturer, to get you
through the transition without replacing
all your test gear. Considering D1 or D2?
MAGNI gives you digital output as plug-
in options, not whole new boxes. And, if
you're doing something completely new,
turn to MAGNI Applications Endineering
for custom signals or create your own
with our programmable generators.

Oh, yes:.compare MAGNI's p(ices. If
youscan. And you might want to call us
before you lose another six months.
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many functions. With digital storage of
commands and, perhaps, some digital
processing, a fewer number of controls
can perform a wide variety of tasks. The
advantages are reduced console size and,
according to some, easier operation.
Although large consoles are impressive-
looking, realistically, an engineer can ac-
curately set the controls of only one chan-
nel or module at a time. One study shows
that on a conventional console equipped
with 40 modules, an engineer is using only
2.5% of the controls at one time. This

Console operation can be broken down
into several basic tasks: input selection,
equalization adjustments, processing ad-
justments, output selection, level setting
and monitoring. Historically, each of these
tasks has required the use of separate
knobs, switches and faders. However, dig-
ital technology has opened the door to a
different approach.

One design approach that is receiving
a lot of attention is the use of assignable
controls. This technique allows one or
more sets of controls to be assigned to
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means that 97.5% of the console surface
is wasted space.

The design philosophy of assignable
controls can be extended to accompany-
ing lights or displays that “echo back™ the
current state of a pot or switch so that the
engineer can see the state of a particular
circuit when a selection is made. Taking
this a step further, it is possible to design
a console that would sequentially control
thousands of switch functions via a single
button and sequentially display thousands
of switch states via a single light.

The disadvantage of assignability is that
it makes visual feedback a sequential ac-
cessing routine through the use of shared
lights and displays, robbing the engineer
of much vital, immediately available
information.

Consider how easy it is to scan the con-
trols on a typical console to find an im-
proper setting. Locating a control that may
be in the wrong position is both easy and
relatively quick.

Now consider how many manual opera-
tions would be involved in interrogating
a completely assignable 56-input console
to determine the same data. And, if the
input level for each channel were dis-
played in digital form, such as a numerical
readout, how long would it take you to
make sense of the information and to
react?

Control surface

The degree to which a console design
implements assignability is a matter of bal-
ance. A successful design incorporates the
correct trade-offs for all design parameters,
including which controls should be assign-
able and which should have dedicated
controls and displays.

Such a design approach has its pitfalls.
It is easy to get carried away with the con-
cept of assignability and think that all
functions can be assigned. If this idea were
followed through, the engineer would be
left with a control surface consisting of
one set of controls and a fader, assignable
to their appropriate functions. Such an ap-
proach is not usable in the real world.

A practical assignable console needs on-
ly carefully chosen controls with the re-
mainder repeated, as on a conventional
console. This may mean that the console
still has the requisite number of faders (16,
32 or 64). If so, then the overall width of
the console may be reduced only slight-
ly, or not at all. Operator reach can be
shortened significantly, however, because
the equivalent of a conventional module
contains only a few controls.

Programmability
As assignability functions are incorpo-
rated into a console design, it becomes
easier to take that next step and provide
programmable features—automation.
Automated or programmed actions can be
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Studio camera automation
has arrived...the HS-110P.

The HS-110P automated pan/tilt head provides more
effective utilization and distribution of production
talent...and at a surprisingly affordable price.

m Our highly repeatable servos and stiff mechanical
design provide the same feel and responsiveness
of a manned camera...absolutely essential

for camera automation.

= Four HS-1MOPs, using our software driven Multi-
Controller, provide a quality production with
one operator. As an alternative, the HS-110P
Heads can be controlled directly by a News Room
computer via MultiController’'s serial input.

® These features coupled with our Multi-
Controller's “shot storage” and “motion learn”
capability provide the director with complete
and repeatable camera moves... with less
staff and improved communications...
resulting in a more efficient production

and a lower operating budget. 1

m Automate for your future...now.
Call us for a demo.

HS-110P features:

W Load capacity of 250 Ibs.

W Max. velocity of 90°/Sec.

W Preset return accuracy
of 18 arc seconds
(0.03141" from 30 ft.)

B Highly responsive

servo design.
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handied by a console operating under the
control of a computer, but this feature in-
volves a great deal of planning on the part
of the designer. If every knob and switch
must be programmable, then the design
task (and resulting console) is far more
complex (and expensive) than if some
functions do not need to be automated.

Let's look at how a typical console is
used. Once the equalization controls have
been set, they seldom need to be changed
during the broadcast mix. This means that
dynamic automation (continual updating
by the automation system) of EQ functions
may not be required. Instead, a static au-
tomation through an instant reset function

seems to be an ideal solution.

Such an approach allows the operator
to set the EQ controls and later recall
preset conditions as required. Static auto-
mation also can be applied to many other
console functions. If properly used, the
resulting console is simple to operate, is
cost-effective and fulfills most operational
criteria.

Faders, on the other hand, do require
dynamic or real-time automation because
the recording or production engineer is
not only constantly readjusting levels, but
may want to record (for later computer re-
call) the fader movement from one scene
to the next.
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Figure 6. Individual access paneis are provided for each monitor channel with stereo solo, mute,

group, tape switching and record/ready selection.

0@

o
s

e

fgs43i48f

.
i N U
ipydiiass
g
:

$ugbsrasi

§pitiiast
fiagaiaas

FIE

ST T TT IR

LD
SC
HR
B
Sic

v";OO":OOV:s ;;

" ﬂg ot |

o] i on METRIE (A TO R RER | {0
Ja( =0 | =l L6l
] (o] | [o
aMEMENE
[o]|[o [ 91| [o O

fisbeias:

g

of 4} [ o]

B
[o]

5
<
o
3
m
0]

Figure 7. A master monitor panel features controls for six auxiliary sends including 3-band EQ
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Practical realization

The assignable approach requires the
use of digital-control techniques, Although
the audio still can be retained in the ana-
log domain, level setting and other adjust-
ments must be carried out through digital
control of analog devices such as voltage-
controlled amplifiers, motor-driven poten-
tiometers or multiplying digital-to-analog
converters (MDACs).

An alternative to the analog-signal, dig-
ital-control approach is the full-digital con-
sole. In this approach, the audio is convert-
ed to digital at the input stage and digitally
processed throughout the console. Unfor-
tunately, based on present microprocessor
technology, a fully digital console may cost
three times that of its analog counterpart.
Furthermore, all-digital signal processing
in consoles is still in its infancy. Let’s pur-
sue the analog congole approach.

Apart from the channel, group and
monitor faders, a digitally controlled,
assignable console could provide static
memory of all levels, routing, equalization,
auxiliary sends, panning, mutes and solos.
An on-board random-access memory
could be used to allow all settings to be
stored and archived to a floppy disk. A
static memory system, linked to SMPTE
time code, would allow the console set-
tings to be reset within one video time
frame (33ms).

Remote processing

Engineers usually think of consoles in
terms of the front panel or control surface
with an array of knobs, switches, lights
and displays. Historically, each of these
devices was linked mechanically to the cir-
cuitry located beneath the console. The
knob was simply a physical extension of
the potentiometer or switch to which it
was connected. Recent advances in tech-
nology have made it possible to physical-
ly separate the knobs and buttons from
the circuit elements they control. Now, the
knobs and switches communicate electric-
ally, rather than by more direct mechan-
ical techniques. The result is an audio con-
trol surface without audio passing through
the control knob or switch.

This approach is relatively new to audio
engineers. Video engineers, on the other
hand, are familiar with such remote-proc-
essing techniques. Video switchers and
similar devices seldom route the video
through the control panel. Instead, the
video signal remains within a rack-
mounted assembly that is directed by a
control surface located elsewhere.

Remote-processing techniques offer
many advantages to console designers.
The first is size reduction, which was
discussed previously. The second is that
the design lends itself to an attractive
parallel-control operation. The engineer
manually operates the remote controls

Continued on page 36
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For over 50 years Varian
EIMAC’s tradition of quality and
dependability has been firmly
established, and continues to
be the industry leader today.

Stringent manufacturing stand-
ards and controls reduce trans-
mitter downtime and eliminate
excessive operating overhead.
We back these standard tubes
with EIMAC’s extensive long-
term warranties.

Varian EIMAC tubes from watts
to megawatts, cavities from
megahertz to gigahertz, and ac-
cessories support this complete

product line in radio and televi-
sion.

All Varian EIMAC tubes are war-
ranted 100% to be free of manu-
facturing defects. Specific
warranties for individual tube
types are available from Varian
EIMAC sales organizations
worldwide.

Next to producing the highest
standard products, EIMAC pro-
vides rapid customer service
and support. Our people are
trained in their field ready to
offer the expertise needed in
technical problem solving.

From design to final product,
EIMAC personnel are available
to do the job. EIMAC is small
enough to handle special
orders, and large enough to
handle large industrial require-
ments.

We guarantee Varian EIMAC
products will be here today for
tomorrow’s applications. Varian
EIMAC’s 50 plus years of out-
standing performance stands
as the benchmark for the indus-
try.

= 301 Industrial Way, San Carlos, CA 94070, Telephone: (415) 592-1221
= 1678 S. Pioneer Road, Sait Lake City, UT 84104, Telephone: (801) 972-5000
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With all their features, FROM STUDIO flexibility, mobility and
JVC’s KY-20U and capability these CCD
the KY-15U are TO PORTABLE TO CAMCORDER... cameras far outpace
steps ahead of the JVC's 3-CCD CAMERAS, THE KY-20U the rest of the field.
other chip cameras. In — ANp) KY.15U,..THE PERFECT FIT! The KY-15U can

fact, they're a hop, skip, . g
and a jump from studio to portable dock directly with the
to camcorder configurations. BR-5410U, S-VHS recorder.
The KY-20U can dock with the
KR-M260U, MII recorder (with
the optional KA-M20U adapter),
and in studio or portable
configurations will integrate
with a variety of formats.

The easy-to-handle size and
weight make them truly mobile
one-man operations that walk
tall in ENG/EFP environments.
But handling is just part of
the story. They are designed
for rugged, durable use and
have solid state pick-up
systems that provide
high levels of stability.

This is only a small part of JVC’s

Chip Camera story. When
your programming calls for a
high-mobility camcorder,
high-resolution

The KY-20U and commmeniet . Dortable and high-
KY-15U cameras are | g oo performance
laced with features b 1 studio camera,

that give you that step in
time when you need it.
The KY-20U employs a 23" CCD
to give you 380,000 pixels
for a horizontal resolution of
530 lines while the KY-15U
is designed with a ¥2” CCD
for 360,000 pixels and a
horizontal resolution of 500
lines. Both the KY-20U and the
KY-15U have a signal-to-noise
ratio of 58 dB. Specs which put

b plant your foot
firmly in all three
configurations
with JVC’s
KY-20U or KY-15U
Chip Cameras. You'll
feel comfortable with JVC
because providing you with
your exact needs is a shoe-in.

i

For literature or a camera-in-use
demonstration call toll free:

you a giant step ahead in high 1-800-JVC-5825. JVC PROFESSIONAL
quality video. When it comes PRODUCTS COMPANY, 41 Slater Drive,
to true Elmwood Park, New Jersey 07407.

ALWAYS A STEP AHEAD...
TO KEEP YOU A STEP AHEAD.
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Continued from page 32

while a computer shares connections to
the wiring system making the adjustments
as directed by the operator.

This technique also makes it easy to au-
tomate functions or to add programmabili-
ty to the console. For applications that re-
quire programmability, remote processing
is a requirement. Otherwise, the console
would be unacceptably large.

Digital vs. analog
Let’s look more closely at how digital
processing fits into broadcast applications.
A current debate centers on whether an
analog or digital console is better. A first
glance at console specifications reveals lit-
tle useful information. The difference be-

tween the two approaches is subtle, but it
becomes obvious upon careful reflection.

When an analog console is overmodu-
lated, its performance tends to degrade
gradually and progressively. Engineers
who are aware of this know just how far
to push analog circuits to take advantage
of the available dynamic range.

A digital system reacts much different-
ly. When using digital signal processing,
engineers tend to back off modulation
levels until they are absolutely sure that
even random peaks will not exceed the
system’s peak limitation and create audi-
ble distortion. This aspect is important in
broadcast applications, especially for live
situations in which the events being car-
ried are less controlled than they might

bumiiAmars

Figure 8. A single panel provides selection and assignment of auxiliary sends and echo returns

with a dedicated EQ section.

Figure 9. Front-panel layout of a 40-input, 32-output assignable console, showing location of
relevant control panels and overall dimensions.

be in a studio setting.

The bottom line is that an engineer must
leave a generous amount of headroom in-
side the digital device, such as a tape
recorder or console, just to cope with over-
shoots. Because of this, the dynamic range
available for practical use may be more
restricted than what is listed on a specifica-
tion sheet.

Trade-offs

Reducing the modulation level on an an-
alog system means that noise may become
a problem. Similar level reductions in dig-
ital systems create an entirely different
type of problem—increased distortion at
low levels. A full-modulation level uses the
entire range of quantizing levels/bits avail-
able on the A/D converter. However,
when the audio level is low, fewer quan-
tizing levels/bits exist, and the conversion
becomes relatively crude. The result is a
gritty, non-musical form of distortion.

These examples are not meant to sug-
gest that digital systems are inherently in-
ferior to analog; in fact, digital techniques
will bring new standards of quality and
freedom that are inconceivable in analog
designs. However, the people who are de-
signing digital systems must create prod-
ucts that will bring real benefit to the
audio control room, rather than produce
something that merely mimics or betters
on paper the specification of an existing
analog system.

Variety of choices

The comparison between analog and
digital processing systems is complex.
Whether one technology is superior to the
other is not the issue. Rather, the concern
is how these technologies can be best ap-
plied to solving the problems faced by
broadcasters.

It is not so much a matter of the number
of inputs and outputs as it is a question
of application. Some tasks can be handled
easily by hardware-based consoles, where
computer-assisted features are not need-
ed. For other applications, programmabili-
ty, assignability and other digital-control
features may be required. So when you
purchase your next console, think analog.
And think digital.

(See related article, page 38.)
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The Abekas A72
Digital Character Generator.

Introducing a colorful new character
gencrator from Abekas, the lcader in
video post-production innovation. The
Abekas A72. Size characters on-line
from 8 to 256 scan lines high, instantly.

A72-reproduced characters are
digitally derived from over 1500 well-
known typographical faces. All fonts
have “razorsharp” edges with 256 levels
of antialiasing. Advanced RGB scan-in
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gives you a powerful new means for
adding logos. Traditional style, solid-
color filled logos and full-color RGB
pictures can be freely sized, positioned
and mixed with your text.

Other advanced A72 features include:

unlimited on-line fonts and colors. ..
a palette of over 16 million colors. ..
instant drop shadows, outlines and
italics...macro programming. ..char-
acter overlap. .. variable speed rolls
and crawls. .. ultra smooth character
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DIGITAL CHARACTER GENERATOR
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motion. .. two full bandwidth channels

..programmable wipes and dis-
solves between channels. .. standard
Winchester disk drive...component
4:4:4:4 architecture and CCIR 601
inputs and outputs.

Size up all your characters instantly
with the A72. For details, contact Abekas
Video Systems, Inc. 101 Galveston
Drive, Redwood
City, CA 94063.

(415) 369-5111. T
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The high-quality audio available from
CDs and their widespread use has raised
audience expectations. Listeners have
come to expect quality sound from other
types of audio reproduction, too. Broad-
cast and video-production facilities are
re-examining how audio is handled with-
in their studios. Nowhere is this more
evident than in the area of audio editing.

Required performance

The foremost requirement for any dig-
ital editing system is quality. The accom-
panying audio-storage system also must
be able to provide accurate storage and
retrieval of the audio signal. Any deg-
radation encountered in this phase of the
process will be compounded every time
the audio is placed on, and removed
from, the medium.

Another important aspect of an audio-
storage system, especially critical tor
editing purposes, is random access. The
audio signal must be quickly accessible.
Any delays will reduce the effectiveness
of the entire editing system.

For a random-access system to be use-
ful in the production room, it must pro-
vide unrestricted manipulation of the en-
coded audio. The editing/storage system
should combine the enhanced audio
quality of audio storage with the flexi-
bility and creative freedom provided by
modern analog systems.

Random access allows digitally record-
ed audio to be organized in discrete seg-
ments that are defined by beginning and
end time-code points. Each segment can
be assigned a name by the user. A seg-
ment then can be assembled from other
segments, or one segment can be split
into several smaller ones.

This technique also provides the add-
ed flexibility to define a reel as a group
consisting of any number of segments.
With this method, material can be
moved between reels or even between
jobs. An advantage of such an organiza-
tion scheme is that it parallels closely
what is in current use in the analog
domain.

Non-destructive editing
A key difference between a digital
system and an analog system is how the
edits are performed. In the analog do-
main, the tape is often physically cut and
pasted together, forming a longer pro-
gram segment. With digital applications,

Digital editing
technology
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Modern digital editing systems often incorporate unique control surfaces to take better
advantage of the system'’s features. Major system components include audio 170, CPU,

control surface and storage systems.

the original audio signal does not need
to be changed in any way. Instead, the
edit can be implemented by a series of
pointers and instructions to replay spec-
ified segments. The integrity of the
original material is preserved during the
random-access editing process.

This technique allows multiple edits to
be performed on the original data with-
out changing the data in any way. In-
stead of physically moving the data
around on the disk in the correct order,
edit decision lists (EDLs) are used to
command the system to perform the
electronic edits. The result is a complete
segment or even an entire program.

Human interface

Digital editing and storage systems
have opened the door for new and dif-
ferent control surfaces and human inter-
faces. Although familiar manual controls
such as faders, buttons and knobs are
used in some systems, they operate on-
ly as remote commands for processing
computers. An additional advantage of
these controls is that no audio appears
on the control surface. Instead, the audio
is restricted to the equipment racks with
the rest of the storage/editing system.

Commonly known motion controls
such as play, stop, fast forward and re-

wind can be replicated on the control
surface. The operator doesn’t care
whether these buttons control a tape
machine or a hard disk. The advantage
is that software within the system forces
the storage medium to “act” like a tape
recorder, thereby making the system
more familiar to the operator.

Storage medium

The benefits of random-access capa-
bilities depend heavily on an appropri-
ate storage medium. Magnetic hard disks
can provide 120 minutes or more of au-
dio storage. Write once read many
(WORM) disks provide even higher levels
of storage, but the drawback is that pre-
viously recorded material cannot be
erased. These disks are, however, par-
ticularly useful in storing completed pro-
grams or segments that may be need-
ed later.

As hard-disk storage technology im-
proves and erasable optical disks
become available, you can expect to see
more audio applications. At this point,
perhaps only those of you who have
used digital editing systems or worked
through the evolution of computer
storage from cassette to hard disk can
appreciate the advantages digital editing
offers.

(BE)))

38 Broadcast Engineering July 1988
wwWw americanradiohistorv com


www.americanradiohistory.com

Son
Belqcuny| SP
Bigger
than ever.
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Now the Sony Betacam SP system is bigger than ever for the four essential
areas of video operations: field acquisition, production, post production, and
transmission. No other manufacturer sells a more complete line of products.

For the field a wide selection of advanced CCD and tube cameras handle the
full scope of ENG and EFP applications. And the new single-piece BVW-200 sets
arevolutionary standard for a compact, lightweight camcorder. Dockable VTRs,
field portables and a host of peripherals, such as a color playback adaptor and
wireless mic contribute to the unlimited flexibility of the Sony Betacam SP field
acquisition system.

Whether in the field or in the edit suite, the Sony Betacam SP system provides
unmatched versatility in video production; with features such as 4-channel

Sony Communications Praducts Company, Broadcasi Products Division, 1600 Queen Anne Rd., Teaneck, NJ 07666.
© 1988 Sony Corporation of America. Sany, Betacart, and Betacom SP are registered trademarks of Sony Corporation.
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audio, component/composite editing as well as the capability to
interface with every other Sony Broadcast VTR. i

For transmission, Betacart; Multicassette System, the
standard of reliability, is now joined by the incredible 1000
cassette capacity Library Management System, which accom-
modates large and small cassettes for both program and
commercial replay.

If you're looking for a system you can grow with, and a
company that has demonstrated its commitment to that system,
contact your Sony Broadcast representative.
Or call Sony at 800-635-SONY.

SONY.

Broadcast Products
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Active balanced
‘nputs and outputs

By Richard Cabot

Don’t become unbalanced over hum and noise.

System interfacing problems have exist-
ed since the first audio engineer tried to
wire two pieces of equipment together.
Equipment that works flawlessly alone
can fail miserably when wired together.
One of the first problems encountered was
ground loops.

Early audio workers used transformers
to solve differences in ground potentials
between equipment or signals picked up
in cabling. These transformers helped to
usher in the age of balanced and floating
interfacing. However, they also added sig-
nificant cost, weight and distortion to the
equipment.

As the performance of the electronic
equipment improved, these shortcomings
became more noticeable. The large size
of the transformers also made them incon-
venient for use in the ever-shrinking chas-
sis of transistorized equipment. As solid-
state technology became more common,
designers began to look for ways to elim-
inate the use of transformers. The result
was electronically balanced inputs and
outputs (1/0).

Cabot is vice president and principal engineer with Audio
Precision, Beaverton, OR.

Let's first examine what a balanced line
is and what problems it solves. Figure 1
shows a basic source and load connection.
No grounds are present, and both the
source and load float. This is the optimum
condition for equipment interconnection.

Either the source or the load may be
tied to ground with no problems, provid-
ed only one ground connection exists. Un-
balanced systems are created when each
piece of equipment has one of its connec-
tions tied to ground, as shown in Figure
2. An example of this is if the source is

SOURCE g LOAD
$/2

IDEAL SOURCE AND LOAD

Figure 1. A basic source and load connection.
No grounds are indicated, and both source and
load float.

an amplifier output whose power supply
is tied to the chassis. The difference in
ground potential causes current to flow in
the ground wire and develop a voltage
across the wire resistance. The ground-
noise voltage adds directly to the signal
itself. Because this ground current is usual-
ly from leakage in power transformers and
line filters, the current is 60Hz ac and gives
rise to hum. Reducing the wire resistance
through heavier ground wire helps, and

Rs
—VW—
+
Vs R. \/
Rwire
AN
+ — I
61 Verouno v2
lerounp

V. =Vs+ Verounn

Figure 2. An unbalanced system in which each
piece of equipment has one of its connections
tied to the ground.
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l:XWIRE

PRE- AMPLIFIER
UNDER TEST

DIFFERENTIAL GAIN = _ Vour

-OURCE

& T VWV
1 VGROUND

V1 - Vs + VGROUND

Figure 3. The ground-loop noise can be can-
celed by amplifying both the high side and
ground side of the source and subtracting the

PRE - AMPLIFIER
UNDERTEST

COMMON MODE GAIN = _ Vour

V V two. v
2 = V GROUND R
Vi//‘j CMRR (DB)-20 LOG,, w)
V1 —_ V2 = VS + COMMON MODE GAIN
Vs \71 RL, I'.'lgure 5 Illustration of common-mode rejec-
e R = tion ratio (CMRR).
WIRE
the hum will be reduced, but it is difficult AAA
to get an adequately low resistance. + \7 B _
By amplifying both the high side and v GROUND v, ' ' ) )

the ground side of the source and subtract- / +9RY2 One side of the line will have a slightly
ing the two, it is possible to cancel the AA lower amplitude because of the attenua-
ground loop noise (see Figure 3). This is tion of the source impedapce.
the basis of a differential input circuit. Un- Vy =V, =2V, By creating a signal that is out of phase

fortunately, the cancellation runs into trou-
ble when the source impedance of the un-
balanced source is taken into account.

Figure 4. A balanced source where the
amplitude error is eliminated.

with the original, you can make the source
balanced and eliminate this error, as
shown in Figure 4. An added benefit is

Splatter is a form of radio interference that
can drive listeners away from AM radio. It creates
distortion in your signal, wastes transmitter power
on undesired sidebands and interferes with other stations.
Even with an NRSC audio filter, misadjustment of the
transmitter or audio processing equipment can still
produce an RF spectrum that can exceed NRSC or
FCC limitations.

That’s why routine monitoring of your station’s RF
spectrum is a must. But it doesn’t mean you’ll have to
bust your budget on a spectrum analyzer. It just means
you need the rugged SM-1 AM Splatter Monitor from
Delta Electronics.

For just $2,150 you can now accurately measure
your transmitter’s spectral output, monitor transmitter
IPM levels and make adjustments to improve clarity.
An external audio input helps identify splatter sources.

The Splatter Monitor’s unique offset feature tunes
spectral segments for closer examination 10 kHz to

Splatter matters

100 kHz away from the carrier. Unlike a spectrum
analyzer, you can listen to the front panel speaker or
your own headphones as you measure splatter levels
on the front panel meter. The Splatter Monitor also
has an alarm output to drive your remote control.

In this day and age where splatter matters,
monitoring it doesn’t have to cost you a fortune.

To find out more about the new Delta Splatter
Monitor, call (703) 354-3350, or write Delta Electronics,
Inc., 5730 General Washington Drive, P.O. Box 11268,
Alexandria, VA 22312.

The Above Standard
Industry Standard.

DELTA ELECTRONICS A \

®

©1988 Delta Electronics, Inc.
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STACKED
DECKS.

Production is a high stakes game. When
played with skill and speed, its rewards are
substantial. And it doesn't hurt if the decks
you play with are arranged in your favor.

That's where the ATR-60 Series comes in.

Weve designed this series of profes-
sional recording consoles to give you the
features you need when the chips are down.
For instance, proprietary Tascam head tech-
nology is so refined that you can make final
EQing decisions right in the sync mode,
without having to rewind and check the
sound from the repro head.

The Omega Drive found on all the
ATR-60s virtually eliminates tape stress.With
their rock-solid deck plates, flex-induced
post-produiction wow and flutter becomes a.
thing of the past. Lightning-fast lockup, time
code lock:and easy top panel source moni-
toring mak%the ATR-60s almost magically
easyto use..

Sit down at the table and play with
the ATR-60/8 hatf-inch production-quality
8-track; the ATR-60/2T center track time
code deck; the ATR-60/4HS half-inch 4-track
high speed mastering or multitrack; the
ATR-60/2N quarter-inch mastering deck; the
ATR-60/2HS half-inch high speed mastering
deck; or the ATR-60/16 one-inch 16-track.

The ATR- -60 series from Tascam.When
you play the production game with an
ATR-60, it's'almost like cheating.

TZ\SCAM

©1988 TEAC Corporation of America, 7733 Telegraph Road,
Morttebello, CA 90640, 213/726-0303.
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Figure 6. Without adjustments, this circuit will
provide about 50dB of CMRR.

RI
——AAA—
R, Rz
+ —AN——AN—>

GAIN = PR

Figure 7. The simplest and least expensive
active-balanced single op-amp circuit. Perform-
ance depends on resistor-matching and the
balance of the source impedance.

that for a given maximum output voltage
from the source, the signal voltage is
doubled over the unbalanced case.

CMRR

The measure of how well an input re-
jects ground noise is called the common-
mode rejection ratio (CMRR). (See Figure
5.) If a differential input is used to reject
noise, the desired signal is applied be-
tween the plus and minus amplifier inputs.
The amplifier will have a certain gain for
this signal condition, called the differen-
tial gain. Because the ground-noise volt-
age appears on both plus and minus in-
puts simultaneously, it is common to both
inputs.

The amplifier subtracts the two inputs,
giving only the difference between the
voltage at the two terminals at the output.
The gain under this condition should be
zero, in practice, but it is not. CMRR is the
ratio of these two gains in decibels. The
larger the number, the better. For exam-
ple, a 60dB CMRR means that a ground
signal common to the two inputs will have
60dB less gain than the differential signal.
If the ground noise is 40dB below the de-
sired signal level, the differential input will
make it 100dB below (the desired signal
level). However, if the noise is already part
of the differential signal, the CMRR will
do nothing to improve that signal.

Common-mode range is a specification
of the largest common-mode signal that
can be handled at the input without clip-
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Figure 8. The two additional op-amps create
an instrumentation-grade input circuit.

ping or other malfunction. Virtually all ac-
tive input stages are adequate in this pa-
rameter, being able to handle several volts
of common-mode signal. If the common-
mode signal is higher than this, the system
grounding is grossly inadequate. However,
with 1V of common-mode signal, the
CMRR of a typical active input (about
60dB) will not provide adequate signal-to-
noise ratio. In this situation, it’s time for
a transformer.

Active-balanced input circuits

One approach to active-balanced inputs
is shown in Figure 6. The positive input
is buffered and inverted by an inverting
op-amp stage. This signal is then added
to the signal from the negative input in
a second inverting amplifier stage. Any
common-mode signal on the positive in-
put has been inverted and will cancel
when it is added to the negative input
signal. Both inputs have the same impe-
dance and can be easily protected from
overloads because of the large input re-
sistor. The matching of resistors limits the
CMRR to about 50dB without adding ad-
justments. With the addition of an adjust-
ment, it is possible to achieve 80dB CMRR,
but component aging will degrade this
substantially over time.

The most simple and least expensive ac-
tive-balanced input is the single op-amp
circuit. (See Figure 7.) For a unity gain
stage, all of the resistors are made the
same value. This circuit presents an input
impedance to the line that is different for
the two sides. The positive input impe-
dance will be twice that of the negative
input. This does not cause a problem ex-
cept in applications in which many of
these inputs are paralleled. The CMRR is
dependent on the matching of the four re-
sistors and the balance of the source im-
pedance. The noise performance of this
circuit, which is usually limited by the
resistors, is a trade-off between low load-
ing of the line and low noise.

Adding a pair of buffer amplifiers before
this circuit results in an instrumentation
grade input, as shown in Figure 8. The in-
put impedance is increased greatly, and
source-impedance effects are eliminated.
Additional noise is introduced by the two
added op-amps, but the resistor noise u-
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Rs/2

RS/Z

Figure 9. This simple balanced output can pro-
duce about 20V, double that of an unbalanced
output.

LOAD

LOAD
GROUND

Figure 10. The remote ground-sensing output
should not be used when driving long lines or
parallel loads.

sually can be reduced by dropping impe-
dances, causing a net improvement in
noise. Adding resistors to the input stage
makes it possible to add gain while main-
taining the low-noise performance. This
gain also increases the CMRR by the same
amount of the gain in decibels. However,
the amount of gain that can be used is lim-
ited by the line level and the clipping point
of the op-amp.

Active-balanced outputs

Early equipment with active-balanced
output stages used the approach shown in
Figure 9. The signal was buffered to pro-
vide one phase of the balanced output sig-
nal. This signal was then inverted with an
op-amp inverter to provide the other
phase of the output. The outputs were
taken through two resistors, which are half
of the desired source impedance. Because
the load is driven from between the out-
puts of two op-amps, the maximum out-
put voltage is about 20V, double that of
an unbalanced output. This circuit works
reasonably well if the load is always bal-
anced, but it suffers from two problems.

The first problem arises when unbal-
anced loads are being driven or when one
side of the signal is inadvertently shorted
to ground. If the negative output is shorted
to ground by an unbalanced load connec-
tion, the first op-amp is likely to distort.
This produces a distorted signal at the in-
put to the other op-amp. Even if the cir-
cuit is arranged so that the second op-amp
is grounded by unbalanced loads, the dis-
torted output current probably will show
up in the output from coupling through
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THE SOUND TECH 1510A
AUDIO TEST SYSTEM

Until recently, most Audio Test Systems
have been either manual stand-alone systems or
external -computer driven automated systems.

Engineers have long enjoyed the portabil-
ity, ease of operation and cost effectiveness
associated with manual stand-alone systems.
Unfortunately, these systems have always lacked
speed and documentation capabilities.

On the other hand, the ideally configured
external -computer driven test system can pro-
vide speed, data analysis, documentation, graphics
and integration with other GPIB test systems.
Unfortunately external-computer driven sys-
tems are designed for production testingand are
not suitable for troubleshooting or field work.

However, Sound Technology has combined
the Best of Both Worlds into a portable,
intelligent stand-alone system with complete
PC compatibility: the Model 1510A! The Model
1510A can be used as an intelligent stand -alone
system, and when connected to an external
computer it becomes the ideal Automated Test
System.

The ST1510A as a Stand -alone System
e Built-in Intelligence
e Portable

e Semi-automatic and Manual Test modes
for fast troubleshooting

e Built-in CRT/Graphics

The ST1510A as an Automated Test System
Graphics
Test Chaining/limit testing

Industry-standard Computer Interface
(GPIB)

User Choice of PC
Bundled software for IBM, HP
Compatible with Automated Switchers
Production Testing
Contact us now for full technical and
applications information. Learn firsthand why

the ST1510A is the only test system that com-
bines the best of both worlds!

S sounD
T TECHNOLOGY

1400 Dell Avenue
Campbell, California 95008
(408) 378-6540 Telex: 357445
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grounds or circuit board traces. Equipment
that uses this type of balanced output of-
ten provides a second set of output jacks,
which are wired to only one amplifier for
unbalanced applications.

The second problem is that the output
does not float. lIf any voltage difference
(power-line hum) exists between the local
ground and the ground of the device re-
ceiving the signal, it will appear as an ad-
dition to the signal. The only ground-noise
rejection will be from the CMRR of the in-
put stage at the receive end.

A few companies offer unbalanced out-
puts that sense ground at the load and at-
tempt to reject hum voltage. A schematic
of such an arrangement is shown in Figure
10. This type of circuit often encounters
problems when driving long lines. How-
ever, in short interconnect situations the
circuit can work well.

These circuits do not lend themselves
to driving several loads in parallel, be-
cause there is no longer a single remote
ground to sense. They also have a problem
patching into other devices because the
load must be unbalanced, and the ground
must be isolated from the patchbay or
system.

Several manufacturers now are offering
electronically balanced and floating out-
puts on their products. The basis of these

Rs MAY BE OMITTED

Figure 11. An electronically balanced and
floating output can exhibit bandwidth perform-
ance superior to that of a transformer.

! ]
Figure 12. A typical input RFI-rejection filter.
Note that the inductors are sometimes
eliminated because of cost or susceptibility to
noise pickup.

designs is shown in Figure 11. The circuit
consists of two operational amplifiers,
which are cross-coupled with positive and
negative feedback. The output of each
amplifier is dependent on the input signal
and the signal present at the output of the
other amplifier. These designs may have
gain or loss depending on the selection of
resistor values. Also, the output impedance
may be set via appropriate selection of
resistor values. Some resistance is need-
ed from the output to ground to keep the
output voltage from floating to one of the
power-supply rails.

Because of the added resistors to ground
and any output ac coupling, the impe-
dance from the output to ground is not in-
finite. This reduces, but does not eliminate,
the coupling of ground noise. If care is not
taken with device compensation, stabili-
ty problems also may result.

Designing the output stage with a gain
of two allows the signal to drive balanced
loads to approximately 20V from standard
op-amp supplies, as with the previous cir-
cuit. However, when unbalanced loads are
used, the voltage swing is limited to one-
half this value before clipping occurs.

If the circuit is designed for unity gain,
it will not clip until the circuits driving it
clip, but the output voltage is halved.

Main story continues on page 54

By

The image boom is coming... And you
need to be prepared.

Computerize your slide library with the
speed and efficiency you've grown to
expect from today’s workplace.

The best approach? The Gallery 2000
Automated Image Library from Rank
Cintel. It's a database, still store, work-
station network, graphics, and on-air

century there will be
12,500,000,000
more slides to file...

production and transmission tool in one.

Gallery 2000 manages from 400
to millions of slides. And since it’s
4:2:2 compatible it integrates with

a range of digital studio devices —

today and tomorrow.

Call for a free systems analysis of your
company’s image management needs:

312-426-2450

RankCintel Inc.

Gallery 2000

704 Executive Boulevard, Valley Cottage, New York 10989, New York. Telephone: Sales — (914) 268-8911
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Widest Range of Protectors Available Anywhere!

Data Line Protection

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

MCG is your one complete source for cost-effective
protection against voltage surges and tranSIents
SEND COUPON FOR FREE CATALOG. Hi

Specialists in Circuit Protectors,
Transients, Lightning & Surges

SURGE PROTECTORS

LELECTFIONICS INC_J 12 Burt Drive, Deer Park, NY 11729
Nationwide (800) 851-1508
In N.Y.: 516-586-5125" Telex: 645518

——PROYECTION STAYYS —v
uovum.
fany

(el

£RENT coontre

nomusy

Surge-Master -

HEAVY pury

POWER Liy
& tROTECTOR

AC Power Line Protection

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

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

0 i1 have an immediate need, please contact me.
O Yes, send me your free full-line catalog on:
O AC Power Line Protection 0O Data Line Protection

Company
Address
City/State/Zip
Telephone

|
I
|
|
I
| Name Title
I
I
I
I
|
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How to upgrade

your Ampex VTRs:

When you own an Ampex Type C VTR
you have a lot more choices.

Because no matter how it was originally
configured, your Ampex VTR can be
upgraded with a long list of enhance-
ments designed to extend performance
and make your job easier.

Upgrade your VPR with our Emmy
Award-winning Zeus™ video processor,
Multi-Gen Setup, Status At A Glance™
operational display, and the incredible
new TBC-7. Or add them as your needs
and budget grow.

The new TBC-7 extends performance
for all Ampex Type C VTRs.

The new TBC-7 combines some of the
most valued features of our Zeus proc-
essor, in a product priced for a wide range
of applications:

—No bounce, no blur video pictures in
both variable speed and time compres-
sion/expansion modes.

—Drift and adjustment-free digital
velocity compensation for improved
multi-generation performance.

—A Decode Mode that corrects
non-color framed edits. So you
have flexibility in edit point
selection, without picture shift.
—Dual inputs for time-share
operation with a %" hetero-
dyne machine.

Compare. Except for the Zeus proc-
essor, there’s no better time base correc-
tion anywhere. And it's available as an
upgrade for all Ampex Type C studio
VTRs—including the VPR-2 and 2B.

Status At A Glance operational
display. It's like having a full-time
assistant.
As VTRs gain more and more features,
operating them gets more and more
involved. For Ampex VTR owners, the
Status At A Glance display simplifies
complex operations.

[ts unique on-
screen menu elimi-
nates cumbersome
reference cards by
displaying opera-
tional setups and
non-standard conditions in plain English.

And it’s interactive, so you can check
and quickly change setup parameters—
without getting lost.

Status At A Glance display capability
means fewer operator errors.

Multi-Gen Setup. Better quality video
over more generations.
Operational setup errors are the major
source of degradation in multi-generation
video. Multi-Gen Setup provides a solution.
When teamed with a Zeus processor,
it lets you easily do setups that
are ten times more accurate.

ior video quality, for both
multi-generation and low-
generation work.

It’s another example of how

we make our newest technology available
to our current customers. And how we
help keep them competitive.

The Zeus advanced video processor.
It rewrote the book on Type C
performance.

You probably already know how the Zeus
processor revolutionized variable speed

Zeus processor (left),
TBC-7 (fromt)

And better setups mean super-

‘playback and multi-generation perfor-

mance. And how it provided Ampex cus-
tomers with frame store capability, serial
remote control, and a host of other unique
features.

But did you know that it's designed
to operate with older Ampex VTRs as well
as new ones? So all Ampex Type C cus-
tomers can increase their creative flexi-
bility—and profits—without having to
buy new VTRs.

Ampex technology.
It's designed to enhance your
investment in Type C, not obsolete it.
Ampex is responsible for most of the
major advancements in Type C technology.
But we've gone a step further. We've made
sure our existing customers can take
advantage of those advancements.

And that's what makes us different.

(left to right) VPR-6, VPR-3, VPR-80

So if you're looking at Type C VTRs,
look hard at the options. Then choose a
machine you can grow with.

You can find out more about Ampex
Type C products by contacting your
nearest Ampex Sales Engineer today.

AMPEX

Atlanta (404) 491-7112 Chicago (312) 593-6000 Dallas (214) 960-1162 Los Angeles (818) 365-8627 New Jersey (201) 825-9600 (In New York (212) 947-8633)
San Francisco (415) 367-2202 Washington D.C. (301) 530-8800 Canada (416) 821 8840

© 1987 Ampex Corporation
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In electronic circuits, noise is being
generated in all conductive elements re-
gardless of whether a purposeful signal
is applied to the system. Consider the
hiss you hear on an input channel when
the gain is raised to a normal operating
level. This noise is an amplified version
of the random electron activity, thermal
noise taking place in the components at
the input of the channel and all suc-
cessive gain stages.

These components include anything
in the dc portion of the circuit such as
resistors, transistors, wire, vacuum tubes
or whatever else has been included in
the paths of inputs. Usually, ac compo-
nents (capacitors) are not included in the

‘noise equation unless they are operating
as something other than a pure capaci-
tance, which sometimes happens with
capacitors that are improperly applied.

Once the thermal noise at the input
stages of the amplifiers is established, it
is amplified (multiplied) by the gain of
all succeeding amplification stages. In a
normal microphone to line-level situa-
tion, as much as 80dB of gain may be
present. As a result, the noise developed
at the input could increase by 10,000
times.

In practice, the input noise of a good
amplifier may be as low as 3nV to 4nV
(10-%V) times the square root of the
Pennington is director of technical marketing

and product development at Rane Corporation,
Mountiake Terrace, WA.

MICROPHONE PRE-AMP

System noise

By Terry Pennington

bandwidth (usually 20kHz), which yields
a noise level of about 0.5V (10-5V)
over the audio range. Multiplying this
number by 10,000 (the gain of the pre-
amp) yields a noise level of SmV:
(10-3V). This level, by any standard,
represents a lot of noise and is
unavoidable.

Active noise

The two types of noise, passive and
active, are both important in terms of
equipment design. For this application,
however, the noise that causes the most
concern almost always lies in the active
components or even in the device's basic
design philosophy.

The most common gain block used in
modern processing equipment, the op-
erational amplifier, has an equivalent in-
put noise specification that supplies the
required information to indicate how
much noise will be applied at its input.
The amount of noise present is a func-
tion of the conductive density of the in-
put stage, just as it is with the density
of a passive component.

In resistors, the higher the conductive
density, the lower the noise that follows
with a lower resistance. High densities
create less noise than low densities. An
operational amplifier may be designed
in such a way that the physical area of
the transistors is larger and operated at
relatively high current to reduce the
amount of noise generated.

The same sort of trick has been used
in discrete amplifiers for special applica-
tions, such as instrumentation pre-amps
and moving-coil phonograph cartridge
amplifiers. In these cases, many small-
geometry transistors are connected in
parallel to effectively increase the area
and, therefore, the density of the active -
elements. This has the same effect as
one large transistor.

Noise in practice

The net impedance (resistance) at the
input of a microphone pre-amplifier has
a great deal to do with the ultimate noise
performance of the amplification proc-
ess. The microphone’s impedance ends
up paralleling the input impedance of
the pre-amplifier, thereby reducing the
overall impedance to a level that is low
enough to guarantee satisfactory noise
performance.

Let’s look at an example microphone
pre-amp with an unloaded input impe-
dance of 10kQ. With nothing connected
to this input, and the gain raised to its
maximum, a great deal of noise proba-
bly would be present.

One reason for this is the inherent
noise of the elements in the input stage
as they rub their electrons together. The
second noise source is the hum fields
and radio signals that enter the system
through this unterminated high impe-
dance. This noise is amplified to an audi-
ble level by the time it reaches the out-

FILTER

L

INPUT STAGE
X10,000
(80dB OF GAIN)

X10 TO 20

OUTPUT STAGE
(20dB-26dB OF GAIN)

EQUALIZER

SN

PAN

MASTER
FADER

\__

CHANNEL
FADER
INPUT FILTER _>—5utpuT
AMPLIFIER AMPLIFIER
X10 TO 20 X10 TO 20
(20dB-26dB OF GAIN)  (20dB-26dB OF GAIN)|
ey =il B (20dB)
/‘; X10 LEFT
LEFT MASTER LEFT
— AMPLIFIER
SUM FADER it
RIGHT OUTPUTS
57 SUM (20dB)
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RIGHT
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Simplified block diagram of an audio mixer, showing points in the signal flow where noise is amplified.
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The innovative CS9500 is ideal for radio and In addition to Point-to-Point communications, other
television stations, production facilities and capabilities include:

mobile vans where a totally programmable e Party Lines e Fully programmable control paneis
and high performance digital intercom is s [FB’s or Program Interrupt e 2/4-wire interface
required. System features include: ¢ 2-way radio interface e Telephone interface

¢ Very compact: only 3 Rack Units (5'/+”"y high! ~ The CS9500 is a high performance, space saving
¢ Totally field expandable up to 50 x 50 matrix and cost effective solution to your intercom needs.

¢ Innovative microprocessor-based architecture . :
e Dual redundant switch-mode power supply McCurdy Radio Industries M@@Mﬁ@@
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~ WAVELENGTH
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Buffajo, N.Y. 14026
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UM IVIE N,
ANTENNAS, INC,

For
Excellence
In Antennas

*A complete
line of TV and
FM Broadcast
Antennas

eModern 7,000
ft. test range
facilities

eInnovative
Engineering
Careful con-
struction

eTwo Year
Warranty on
Product and
Workmanship

With over 1500
delivered, we've
helped more
stations
penetrate their
market.

FCC Directionals
Pattern Studies
Multi-Station Arrays
Full Scale Measurement

JAMPRO ANTENNAS, Inc.
6939 Power Inn Road
Sacramento, CA 95828
(916) 383-1177  TELEX 377321
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put. High impedances make great anten-
nas for all manner of undesirable back-
ground noises.

To prevent these problems, avoid high
impedances at all costs. It is safe, how-
ever, to allow high impedances to exist
if they will be reduced by external
means when the circuit is in actual use.

Most amplifier inputs have fairly high
impedance when open, and for a good
reason. It is assumed that a low-impe-
dance source will be connected to the
input, which will lower the net result and
improve the noise performance. If the
input impedance were low to begin with,
the input would load the source and re-
duce the level at that point. This is not
a good idea because the loss incurred
must then be compensated with extra
gain, which, in turn, raises the noise.

Example case

Let’s consider the example of a 6000
source driving a 6009 input. When this
occurs, exactly one-half the signal volt-
age will appear across the source and
the other half across the input. Because
the signal across the input is all the
amplifier can see, half of the signal is ef-
fectively lost.

If the input impedance is 10k, the
vast majority of the signal will appear
across the 10k, with only 5% of the
original signal remaining across the
6009 source. This equates to a loss of
only —0.5dB, as opposed to —6dB with
the input impedance set at 600Q.

All the concepts that can be applied
to microphone inputs can be expanded
to include line-level inputs and gain
structures. The most basic rule is to pro-
vide all outputs with as low an impe-
dance as possible and, conversely, to en-
sure that all inputs are at as high an im-
pedance as possible. Doing so will en-
sure minimum signal loss {(requiring less
make-up gain and, therefore, less noise).
It also will ensure that the net input im-
pedance of each gain stage will be as
low as possible to minimize thermal
noise and induced pickup of extraneous
signals.

Main story continued from page 48
Aside from these minor problems, the cir-
cuit works well and can exhibit bandwidth
superior to that of a transformer output
stage at significantly lower cost.

Interfacing problems

Susceptibility to radio-frequency inter-
ference (RFI) is a common problem with
active-balanced inputs. Strong radio sig-
nals often can be rectified by non-lineari-
ties in the input operational amplifiers or
transistors. Although wideband, low-dis-
tortion circuits will be less prone to this
problem, they are not immune to it. There-
fore, any signals that are outside the range
of the active circuits must be filtered out
before they are inadvertently demodulat-
ed. To reduce the problem, most manufac-
turers add small series resistors and capac-
itors to ground at the input terminals.

wwWw americanradiohistorv com

Inductors also may be added, but they
are susceptible to external magnetic fields.
If package shielding is inadequate, the in-
ductors may pick up as much garbage as
they are supposed to filter out.

Toroidal inductors usually will reduce
substantially the pickup of external sig-
nals. A schematic of a typical input RFI-
rejection filter is shown in Figure 12. For
the reasons just cited, and because of cost,
the inductors often are omitted.

Consider the application

The clipping point of active-balanced in-
puts and outputs is not always what you
might expect. The active-balanced output
stages discussed previously can deliver as
much as 20V into a high-impedance bal-
anced load. However, when the stages are
unbalanced, the maximum output is cut
in half. The maximum output specifica-
tions of any product you intend to use
should include the conditions under which
the level must be reduced and the amount
of reduction for unbalanced operation.

Output floatability often is unspecified
in actively balanced and fioating outputs.
When a remote power amplifier is being
driven, such as in a large studio complex
or for a remote broadcast, a large poten-
tial difference may exist between the
equipment chassis. This problem often is
the result of the equipment being on dif-
ferent phases of the power line.

A transformer floating output will have
a small capacitance from the center tap
of the balanced line to ground and will in-
duce a little 60Hz common mode onto the
line. An active-balanced and floating out-
put, on the other hand, has an impedance
from each output to ground, typically sev-
eral tens of thousands of ohms. This in-
duces a common-mode potential between
the chassis, which must then be rejected
by the CMRR of the balanced differential
input.

Mixing balanced and unbalanced out-
puts and inputs can be done if care is
taken in planning where signals go and
how wiring is to be performed. It's impor-
tant to remember that the ground of one
device is not quite the same as the ground
of another.

The biggest problems will arise with
patchbays because all outputs and inputs
can be thrown together in potentially ran-
dom order. In this situation, it is best if all
inputs are of one type and ali outputs are
of another type. Otherwise, one repatch-
ing of an effects device can destroy the
S/N of the entire system.

Although active-balanced [/O circuits
are not as good as transformers for reject-
ing ground noise and RFI, they usually are
adequate if well-designed. Because of their
advantages in cost, weight and low distor-
tion, they are generally the best choice for
a circuit in all but the most difficult
situations. (B E))))
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HEAR YE! HEAR YE!

Long before the reality of instant
global communications, the town
crier served people’s information
needs. He delivered the day’s news,
announced the time, and kept the
citizenry up to date. You could say
the town crier was the world’s first
anchorman.

The broadcast industry now satisfies
the world’s ravenous appetite for
news and entertainment via the
airwaves. Today, virtually everyone
has access to a radio or television
set. With the advent of satellite
broadcasting, news can now be
transmitted and received instanta-
neously anywhere on the planet.

AND NOW, A LATE-BREAKING
STORY FROM SWITCHCRAFT

Switchcraft keeps in step with the
fast pace of broadcast technology
with our new APP Series of audio
patch panels. The APP Series is fully
enclosed to contain all internal
wiring. This protects jacks from
shorts or damage caused by bending
or breaking. The rear panel is
removable and allows in-service
maintenance.
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The real story takes place behind the
scenes. In back, the new audio patch
panels come equipped with innova-
tive punch-down blocks. They
eliminate the need for wire soldering
and make termination a breeze.
Cable trimming and stripping are no
longer necessary. Color coded
punch-down blocks and convenient
plastic “organizers” provide easy
cable management.

With attention to detail, we've also
improved the designation strip of our
new patch panel series by making it
larger for easier labeling and
identification. The adhesive that
holds the strip in place makes for
effortless removal and replacement.
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NOW HEAR THIS

If you require an innovative audio
patch panel that outperforms the
others, specify Switchcraft. The
name of the game in patch panels is
jacks, and Switchcraft jacks are
world renowned for quality and
reliability. Fill out and mail the
attached coupon for more
information on our new APP Series
audio patch panels and our other
outstanding broadcast and audio
components.
------------1

Send me information on your quality
l components:

I O Please have a representative contact me.

l [C Please send me your General Line Catalog
l My area(s) of interest is:

1 [ Switches [ Connectors [ Power Cords
O EAC Receptacles [ Jacks/Plugs
O Moided Cable Assemblies [ Patch Panels

B My application is O Current
| O Future (date)

l Name

1 Company

Title
I Address
| City State Zip.

1 Telephone ( )

| Mail To: Marketing Communications Dept.,
I Switchcratt, Inc.

5555 N. Elston Ave.,
L Chicago, IL 60630 BE 7-88

Swilcheraflk

A Raytheon Company
5555 N. Elston Ave.
Chicago, IL 60630

(312) 792-2700
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anasonic Prolessior al
Digital Audio.

The diflerence
between a purchase

| and an
mvestment.

Digital technology is here now. And without a committed invest-
ment in the necessary digital hardware, audio professionals wont be
able to cut it in the competitive world of audio production.

Panasonic is a service-oriented organization thats committed to a
substantial, long-term investment in the future of digital production.

Our first offering is a quartet of digital audio tape and compact
disc products that answer the specific demands of professional envi-
ronments. Rugged, reliable, hard working designs incorporating the
essential features and high quality you need to make your invest-
ment pay off.

New from Panasonic are a pair of professional DAT machines.
The portable SV-250 for field and location recording, and the rack-
mount SV-3500 for studio and permanent applications.

americanradiohistorv com
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The SV-250 Portable DAT: 35 pounds 0 internal battery o mic/line
inputs O high-precision metering o dual MASH A-to-D 64-times
oversampling digital filters

0 headphone monitoring.

The SV-3500 Studio DAT:

high-speed search 0 full
programming functions

0 multiple-repeat mode

0 wired remote o XLR
ins/outs & CD/DAT digital
S = interface.

V0 P S Tor demanding indus-
trial CD apphcatlons the rackmount SL-4300 Single-CD and SV-4700
Magazine Compact Disc players feature heavy duty transports, four-
times oversampling and dual DACs for ultra-linear replay quality.

The SI-4300 CD Player: direct access
to any track in under a second O
playback sequencing withupto20 ¥ S
selections 0 automated series play et im—
mode. The SI-4700 CD Player: L ESSES
a removable magazine holds six
CDs o 36-event random access
to any CD track on any disc O
full-feature remote control unit.

If youre considering the purchase of a studio quality DAT
recorder or CD player, spend a few minutes talking to a Panasonic
- dealer. The investment could pay oft for the rest of your career.

For the name of your nearest dealer, call 714—895—7278 now,
or write to us at Panasonic AVSG,

SL-4300 CD Player.

SL-4700 CD Player.

- -_‘ ; .r'i
1 € <> L ¥
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The audibility of

electronics

By John Eargle

Does a $6,000 stereo amplifier
necessarily sound better than a $600 model?

It’s not always easy to separate myth from
reality, but it’s a must when you're mak-
ing sonic judgments of electronic hard-
ware. Controlled listening tests generally
lead to the conclusion that differences are

Eargle is president of JME Consulting Corporation, Los
Angeles.

AMPLIFIER
INPUT O— g

minimal between devices with similar
specifications—as long as all equipment is
operated below its clipping points. How-
ever, “human factors” can greatly affect
the evaluation of electronic hardware. This
article will help you sort through these fac-
tors and will include test setups to help you

" AMPLIFIER
B

“X” 1S EITHER AMPLIFIER A OR B.
AUDITOR IS ASKED WHICH ONE IT IS.

e
@ |

SELECTION
PRO®CEDURE

Figure 1. Double-blind testing allows station engineers to select audio components based on per-
ceived quality without the bias introduced by packaging or “peer pressure.” Setup here is for amplifier

selection.
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accurately determine your audio equip-
ment needs.

Do the ears have it?

The listening experiences that take
place in a professional audio dealer’s
demo room are usually quite different
from those that occur in a high-end hi-fi
store. The pro audio demo room is visited
by recording and production engineers
who are concerned with a large palette
of sound differences, from microphones to
equalizers, limiters, compressors and, of
course, consoles. And, although engineers
are certainly concerned with the sound of
a new piece of equipment, they may be
just as interested in its ease of operation,
maintainability, reliability and stability
during a long recording or editing session.

When evaluating power amplifiers, for
instance, engineers may be inclined to
take the matter of sonic characteristics on
faith, believing that the unit's specifica-
tions more or less tell it all. Also, they may
consider any sonic differences between
amplifiers to be a good order of magnitude
less than those that result from micro-
phone choice, microphone placement and
signal processing.

On the other hand, the hi-fi store deals
with a simple transmission chain, consist-
ing basically of source, pre-amp and power
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Magnetic Tape Division

Ampex Corporation
401 Broadway
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STRAIGHT WIRE PORTION

DRIVE AMP

LISTENING ROOM

MONITOR
AMPLIFIER PORTION LOUDSPEAKER
- ARe
o B
FINE ADJUST [/TEST
AMPLIFIER
REMOTE IDENTICAL
LOUDSPEAKER
{MUST BE INAUDIBLE
IN LISTENING ROOM)
COARSE
ADJUST

£

Figure 2. The “Hafler straight-wire differential test” audibly tests for distortion by nulling out
common signals between the two amplifiers. Residual signal to speaker is error or distortion.

amplifier. It is worth noting, however, that
many of the developments taking place in
high-end consumer audio have found their
way into pro audio systems. Many studios
routinely specify exotic consumer ampli-
fiers to power monitor loudspeakers, and

the current interest in high-grade cabling
and hookups had its origins in the hi-fi
world. High-grade consumer loudspeaker
systems have had a noticeable impact on
classical recording.

Going beyond power amplifiers, what

sonic differences might exist between dif-
ferent microphone pre-amps, or between
straight-through, line-level input/output
paths through consoles of similar architec-
ture but different manufacture? Where
measurable differences exist, you would
expect some listeners to hear them some
of the time. But it is surprising how much
distortion goes undetected by many
listeners.

A proper test environment

Too often, power amplifiers are com-
pared under informal, subjective condi-
tions. In a typical dealet showroom,
whether professional or consumer, an
amplifier may be auditioned for 15 min-
utes. It is then removed and replaced by
another amplifier. The listeners usually
know which amplifier is which, and they
are often unanimous in judging sonic char-
acteristics. It is a rare listener who admits
to hearing no differences.

The problem is that the listeners have
expectations that a certain model will
sound better, so it does. Even the tactile
aspects of an amplifier can heighten that
expectation. Extra heft, finely turned
metal knobs, big handles and meters may
produce this reaction.

What'’s more, even if none of the listen-
ers have any particular expectations, the

Tt ke Me Out To The Ball Game

Or just take me out. The STLX extender/
console puts you on the air when you're on
the road.

With the STLX, when you leave the studio
you don'’t leave studio quality behind. The
built-in Comrex Dual-Line frequency
extender with multiband noise reduction will
deliver full program audio on two dial tele-
phone lines—anywhere in the world.

And everything you need is all together in
one professional package. This is a studio-
quality console that’s rugged enough for the
road, with a four-input mixer (Penny & Giles®
faders are standard), complete telephone
interface, full monitor system with talkback,
AGC, PA feed and more. An optional battery
pack is available as well as a custom shipping
case that will stand up to the airlines.

For more information on how Comrex can
help your road games, call or write Comrex
Corporation, 65 Nonset Path, Acton, MA 01720
(617) 263-1800. TWX 710-347-1049. FAX
(617) 635-0401. 1-800-237-1776.

l al o) [ » ] -
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The mic mixer you would have designed
yourself=T'he Shure M267

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

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

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

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

For more information on Shure’s com-
plete line of mixers, call or write Shure

Brothers, Inc., 222 Hartrey

Simplex (phantom) power and E ® Avenue, Evanston, IL 60202,
a peak LED are standard, too. s " " (312) 866-2553.
BREAKING SOUND BARRIERS
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Even after ypu have selected the right
amplifier for your control room, your job
may not be over. In the double-blind
amplifier tests mentioned in the main
story, the loudspeakers used presented
a fairly smooth resistive load to the am-
plifiers. However, conventional studio
monitors may be quite different. Because
of the relatively high efficiency of the
monitors, the motional impedance curve
may show the effect of considerable load
reactance.

At the AES convention in November

The critical loudspeaker-amplifier interface

1986, Stanley P. Lipschitz and John Van-
derkooy presented a paper entitled
“Computing Peak Currents Into Loud-
speakers” What they and others have
noted is that under certain transient-
drive conditions, a loudspeaker may ac-
tually present an effective resistive load
to an amplifier that may be less than
one-half its steady-state impedance
minimum value.

In particular, they measured a theater
loudspeaker system with a rated impe-
dance of 4Q. From their tests, they dis-

covered that the LF section had an ac-
tual minimum of 1.48Q, and the HF sec-
tion had an actual minimum of 2.4Q.
This is the type of information that an
engineer laying out a sound system
should have access to, but it’s not includ-
ed in any manufacturer's specification
sheet.

The impact of this information is that
a system that sounds good on paper may
not perform up to expectations. Aside
from the egg on the designer'’s face, ex-
pensive hardware could be damaged.

Studer Revox PR99 MKII

e Audio

Production Mar‘llmine

If youre serious about audio producuon,
vou'll want to work on a truly professional open
reel recorder. And if you want reliability, preci-
sion and sonic excellence in one machine, you'll
use a tape deck from the world's most respected
name in audio recording: Studer Revox.

The Revox PR99 MKII packs a full load of
production features into a compact recorder. Fea-
tures like an LED real-time counter for exact
elapsed tape time in hours, minutes and seconds.
An Address Locate button to automatically
search-and-cue to any pre-selected address
point. A true Zero Locate feature to return the
tape to the zero counter location — EXACTLY!
Also auto Repeat to continuously replay a tape
segment of any length, and built-in variable
speed control to raise or lower pitch up to 7
semitones.

Other PR99 MKII features include: » Die-
cast chassis and head block for absolute align-
ment stability « Self-sync ¢ Input mode switch-
ing * Front panel microphone inputs * Balanced
“+4” inputs and outputs * Swiss/German
craftsmanship and precision. Options include
monitor panel, remote control, steel roll-around
console, and portable carry case.

As for sound quality, we think you'll find the
Revox PR99 MKII sonically superior to anything
else in its price range. But that’s for your ears to
decide. Audition the Revox PR99 today at your
Revox Professional Products Dealer.

STUDER REVOX

Studer Revox America, Inc., 1425 Elm Hill Pike, Nashville, TN 37210, (615) 254-5651
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first person to comment on sonic differ-
ences tends to sway the whole group.

The testing dilemma can be solved
through “double-blind” procedures. With
this method, neither auditors nor testers
know which of the two amplifiers is play-
ing at the time of the trial. Auditors are
asked to identify only differences, not pref-
erences. For example, each auditor may
be given an A-B switch and asked to
switch back and forth between the two
amplifiers, noting any differences between
them.

When the auditors are ready for the ac-
tual trial, they press a button labeled “X.”
Amplifier X may be either A or B, and the
auditors are asked to determine which it
is. After they make their judgments, they
go on to the next trial. X is randomly
varied between A and B, providing the lis-
teners a fresh approach to each trial. The
basic test setup is shown in Figure 1.

The key is that the auditors are listen-
ing for differences, not preferences. When
levels are matched carefully between am-
plifiers, and when the amplifiers are op-
erated within-their linear power limits,
then most auditors—skilled or unskilled—
fail to reliably detect differences.

In this type of listening test, conducted
by David Clark and lan Masters, five am-
plifiers were used, ranging from a low-cost
receiver to a pair of highly regarded, ex-
pensive mono-tube amplifiers. Between
these extremes was at least one amplifier
widely used in driving control-room mon-
itor loudspeakers. A total of 25 auditors,
on an overall statistical basis, failed to
detect differences among the amplifiers.
The amplifiers were operated carefully
within linear limits so that amplifier
overload and recovery were not apparent.

Although no single test is definitive
enough to prove that nobody can reliably
hear differences, ever, the evaluations
made in this listening test are in accord
with those from other double-blind tests.

What differences can be heard?
Any slight difference in gain setting be-
tween amplifiers A and B in a double-blind
test can be spotted easily by skilled audi-
Continued on page 89


www.americanradiohistory.com

——
e

e

=

TIMES S1xX pryg
|

| MASTER PHASE

T

s V4 VIDEOTEK

Get in sync with
Videotek’s versatile
team of timing
devices.

No matter what your application,
Videotek has a range of feature-
rich timing devices to suit it—and
your budget.

Take our new VDP-8000 Frame
Store/Synchronizer with indepen-
dent Freeze Field capability. Or our
two blackburst generators—each
with individual horizontal and sub-
carrier timing correction for up to
six sources. The Times Six Plus
model offers manual or automatic
operation and automatically com-
pensates for cable length and
equipment drift.

Our new drift-free VSG-201
digital sync generator with six iso-
lated blackburst outputs, audio test
tone and “textbook” SMPTE color
bar outputs can drive the whole
show. And all units feature front-
panel gen lock input loss/presence
indicators.

Don’t waste any time! See
‘- your Videotek dealer
e fordetails!

=B VIDEOTEK
\“5" Designed for real needs. -
Priced for real budgets.

243 Shoemaker Road, Pottstown,
Pennsylvania 19464 « (215) 327-2292
TWX 710-653-0125 » FAX (215) 327-9295
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Display technolo

update

By Rick Lehtinen, TV technical editor

New approaches to CRT and LCD design and construction

promise a variety of broadcast applications.

We can see good now. Real good.

The current generation of display
devices for broadcast and other video is
the best ever. Compared with Farnsworth’s
home-brewed iconoscopes, Fernseh’s real-
time telecine at the 1936 Berlin Olympics
and the whirling disks of the early color
systems, this is truly remarkable display
hardware.

Current methods of picture creation and
transmission, not the medium of picture
display, limit the top side of video
technology. As good as the images are, the
best screens are now better. Computer-
aided design (CAD) work stations, for in-
stance, require -incredibly precise
monitors. Drafters, who must make lines
meet, can’t introduce errors because of
ambiguity in the display. Whereas video's
venerable cathode-ray tube (CRT) was the
basis for these advanced display systems,
the spin-offs from these high-tech variants
are coming home again, making even bet-
ter monitors available to broadcasters.

The progress is not limited to CRTs.
Liquid-crystal technology and video-

64 Broadcast Engineering July 1988

projection systems are getting better as
well. Soon, you might be able to choose
from several options to present the pic-
tures you produce. If the last link in the

7 ~—
DEFLECTION CIRCUITRY el e

AND CONVERGENCE CIRCUITRY ~ -
(IF NEEDED) <

ELECTRON GUNS ~

N
SHADOW <
MASK

~
PHOSPHOR COATING /<'\ L ——="

ON GLASS

Figure 1. The basic functions of CRT elements.
Electron guns give off electrons that eventual-
ly will strike the phosphorus screen, producing
light on the tube face. Deflection circuitry directs
the beam sweep, and convergence circuitry cor-
rects the beam path, so the dots align. The
shadow mask ‘eclipses” the beam from all but
the desired phosphor portion.

www americanradiohistorv com

chain—the display device—is not a strong
one, then all else is for naught. Let’s take
a journey to the cutting edge of video
display technology.

What's new with CRTs?
The CRT works by shooting a stream of

~ electrons through the fields produced by

a series of magnets and electromagnets.
These fields steer the beam until it splats
against the faceplate, causing an array of
phosphors to glow with the image to be
produced. The electron stream is proven
technology, and steering it is tricky, but
the manufacturers have become adept at
it. The big news in CRTs is in the last few
inches before the beam hits the phosphors.
Advances in shadow masks and the pro-
liferation of the flat-square tube face are
elevating the performance of CRTs.

The shadow mask is a slotted or drilled
shield placed just behind the CRT’s
phosphor-coated faceplate, on the electron
gun side. Its purpose is to ensure that the
beams produced by each of the electron
guns strike only the proper phosphor dots.


www.americanradiohistory.com

To get a bigger sfice of your vides
patching business, we borrowed
an idea from the experts.

Quick delivery.

Whether it's a pepperoni pizza or a patchbay,
nobody likes waiting for deliveries. And when
you order video products from ADC
Telecommunications, you don’t have to. Because
unlike other manufacturers, we sell through a
nationwide network of video distribu-

: tors. So instead of
waiting weeks for
delivery from a
factory a thousand miles

™ away, you simply call the
o ADC distributor in your area.

We offer toppings the others can’t match, too.
Our video jacks come in gold or nickel fmlsh
terminating or non-terminating and phase

compensated as well.

Circle (39) on Reply Card

But you don’t have to order an extra-large with
everything to get fast delivery. We'll give you the
same service even if you just need a few patch-
cords. Because we know if we offer a broad
range of quality products at fair prices, and
deliver them faster than the competition, we'll
get a bigger slice of your business.

We call it the “Domino Theory”

For the name of your local ADC stocking distrib-
utor, call 612-893-3126 cast of the Mississippi,
or call 612-893-3119 west of the Mississippi.

.|| [ Telecommunications

® “Where Qualitv Runs Full Circuit.”
4900 West 78th Street. Minneapolis, MN 55435
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A vitleo camera that

grows with you.

A GCamera Mart.

Ikegami HL-95

At Camera Mart we've always had a strong preference for
flexible equipment. Utilizing a unique “building-block” concept,
the HL-958 is available as a standalone camera capable of
accepting any on-board VCR, as well as multicore and triax.

The Ikegami HL-958 Unicam® is the only universal camera
system that accepts all tape formats.

A newly developed %5-inch Plumbicon® tube (electrostatic
focus/magnetic deflection) is incorporated into the HL-95B.
Available now from Camera Mart.

The more you know about video, the more you can
rely on Camera Mart.

m.Camera Mart, ...

SALES o SERVICE o RENTAL

HeadquartersiNew York Upstate'Central N.Y. Calitornia Indiana
456 West 55th Street, New York 10019 305 Vine Stieet. Liverpool. N.Y 13088 1900 W Burbank Bivd., Burbank. 825 Royal Avenue. Evansville,
(212) 757-6977 (3157 457-3703 FAX (355) 457-3795  CA 91506 (818) 843 6644 Ind. 47715 (812) 476-6327

Tetex 275619 FAX (212) 582-2498
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Figure 2. The four basic CRT configurations.
The dot mask/delta gun (a) was pre-eminent in
high-end monitors until recently. In the grill
mask/in-line gun, known as Trinitron (b), the
guns are arranged in a row in the neck of the
tube. The slot mask/in-line gun (c) is popular
in TVs and lower-end monitors. The dot
mask/in-line gun (d) is the current standard in
high-end monitors for video and computer
graphics.

The manufacture of such a screen is a
precise operation, and over the years, it
has become more so as the pitch of CRTs
(the space between dots on the screen or
holes in the mask) gradually has tight-
ened, allowing more dots per screen.

The shape of the mask and screen has
evolved too. The flat-square tube face is
now available. Previous tube designs had
a gentle curve to them, a compromise be-
tween the needs of the electrons to have
a constant radius arc from the guns to
where they converge on the tube face, and
the needs of the viewer to be able to see
a complete image from one position. Ad-
vances in convergence circuitry gradual-
ly have allowed the screen to be un-
wrapped, and convergence circuitry now
is available that compensates for a flat
faceplate.

As the tube pitch increases, and the
faceplate flattens, it becomes necessary to
adjust the shadow mask as well. The
shadow mask must be suspended precise-
ly in front of the phosphored faceplate. If
the mask changes shape when the CRT
heats, the hardware that suspends it must
compensate to prevent a phenomenon
known as “thermal doming,” in which the
mask deforms because of temperature and
misaligns itself. A new method of CRT
construction known as corner suspension
provides such compensation while deliver-
ing significantly better microphony
characteristics and lighter construction.
This not only reduces the weight of the
picture tube, but also allows the mask
assembly to be manufactured economical-
ly with better materials. Several other
manufacturers are beginning to produce
corner-suspension CRTs.

The right gun for the job

As the quality and construction of the
CRT evolves, it becomes important to
know the advantages of each type
available. In this way, you can optimize
your equipment purchases, matching the
CRT to the application. Ask yourself these
questions:
sWhat screen size is needed?
sWhat inputs are needed? (One, two or
three NTSC inputs? Is an RGB input
necessary? What about remote input
switching?)
eWhat are the monitor’s sync and ter-
mination requirements?
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DISGOUER THE SEGRETS

Naturally lubricated
concave guides _
gently position tape __— Tk
to allow cartridge Ly
machine to perform
critical guidance.

High-output, low-
noise, 100% laser-
inspected tape _ i
delivers impressive RETTETHrA L
Srequency response T __||| ESEIERIY

and higher recording I
levels for better
signal-to-noise
performance.

Non-rotating hub
reduces wow and

A LONGER LIFE.

Cover constructed of

polycarbonate mater-
— ials for long-lasting,

break-resistant use.

! No pressure pads to
E s cause troublesome
' % tape steering and

TTTEET, wear or induce

modulation noise.

Patented dynamic
tension control sys-
tem ensures proper

- tape-to-head contact,
provides constant
tape tension and

Slutter; eliminates | controls tape looping.
annoying rotating — |
hub rattle and
minimizes stop cue
overshoot. Tape exits from the
: hub’s center instead
e of twisting and
Pt e == ™ curling over the pack,
Adjustable cam to 7 The ScotchCart® il Cartridge reducing edge stress
control tape loop for = ) o and debris to
maximum life. it T s o il prolong life.

A broadcast cartridge that lasts longer isn’t
worth much unless it delivers consistently high
performance throughout its useful life. That’s
why the revolutionary design of the ScotchCart®11
cartridge is noticeably superior to other carts’

It also sounds better because of 3M’s
extensive audio tape experience—over 40 years
of successful innovation.

So if you measure a cart’s value by how much

trouble-free operation it provides in the long
run, talk to your professional audio dealer or local
3M sales oftice about the advantages of the
ScotchCart®II cartridge.

Or, if you'd like a free sample, call International
Tapetronics, 3M Broadcasting and Related
Products Department at 800-447-0414. (In Alaska
or Illinois, call collect 309-828-1381.)

It’s no mystery why it performs better. Longer.
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® Are pulse-cross display, individual color-
channel selection or underscan capabil-
ities needed?

eWhat resolution is required?

sWhat CRT structure would be most
appropriate?

CRT performance
GLASS The architecture of the tube determines
CRT performance. Two principle factors

are the placement of the electron guns
and the structure of the shadow mask.
(See Figure 1.) Following are descriptions
of the four major CRT configurations, Each
of these architectures is shown in Figure 2.

LIQUID CRYSTAL
MOLECULES

GLASS s The dot masksdelta gun

A mature technology, it is being discon-
tinued this year. In a delta-gun CRT, the
three electron guns are placed like the
three points of an equilateral triangle
(resembling the Greek letter Delta). Un-
fortunately, this triad arrangement causes
each gun to have a different parallax er-
ror on the screen, requiring complex
dynamic convergence circuitry to get all
Figure 3. In a twisted nematic display, incoming light is first passed through a polarizer. The  three beams to land together on the tube
liquid-crystal material, sandwiched between glass, rotates the polarized light 90° Light then passes  face. Manufacturers frequently install ac-
through a second polarizer and out to the viewer. If the cell is turned on, however, the liquid-  tive convergence circuitry to allow fine ad-
crystal molecules align themselves in a perpendicular orientation. This allows light to pass without  justment. Because of the popularity of this
rotation, so it is blocked by the second polarizer. Continued on page 72
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The T .y
Dynaphase
30MJSR is a shoulder rest single cup
headphone that provides the ultimate in
convenience, comfort and superb sound
quality. Made to rest on either your left
— " " or right shoulder, or shoulder rest can
PBR ANNOUNCER'S EARPHONE . . . be detached and used as a single cup

Ideal for on camera studio work hand-heid monitor.
and remote coverage.

310B

PROFESSIONAL

PHONO PREAMP/EQUALIZER

.. . Interfaces magnetic phono cartridges for opti-

mum calibration of audio systems. Available with
balanced or unbalanced output.

Stanton is the company with a total sast e

commitment to quality and reliability - P

producing products for the Recording | FF P’ -

Industry, the Broadcast Industry and T | O HH

the Professionals in Audio. ::ﬁ “ a0 LI H
::Til'r‘n

THE PROFESSIONALS ™

200 Terminal Dr., Plainview, NY 11803 | 200AL...For heavy duty on-the-air use with
wide tracking force range.

1

1
G8OEL . . . Delivers sound excelience and stands
up to backcueing, vibrations and mishandling.
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- The wireless mic you asked for.

True-diversity systems with the professional quality you
expect from Cetec Vega, at unusually attractive prices.

CetecVega’s
PRO 2 dual-
receiver true-diversity wireless-
microphone systems are far
superior to phase-diversity and

all other diversity systems for
eliminating dropouts caused by
multipath (reflected-signal) con-
ditions. Configured around the
technically advanced Model R-32
true-diversity wireless receiver,
the systems are extremely reli-
able and provide crisp, clean,
clear, solid audio.

The ruggedly constructed R-32
diversity receiver features Cetec
Vega’s advanced DYNEX®Il audio-
processing system for superior
signal-to-noise ratio and widest
dynamic range.

A PRO 2 true-diversity wireless
system, built with typical Cetec
Vega professional quality,
normally would be expected to
cost more than other systems.
However, through innovative

PRO 1Series...

...for applications not requiring
diversity. Configured around the
Model R-31B receiver.
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design and advanced manufac-
turing techniques, the systems
are available at unusually
attractive prices.

Contact your Cetec Vega dealer
(or tactory representative) for
more information.

All Cetec Vega products are made with
pride in the USA

(€ Cetec Vega

Division of Cetec Corporation

9900 Baldwin Place

El Monte, California 91731-2204
Telephone: (818) 442-0782
Toll-free: 800-877-1771

Telex ll: 910-587-3539

FAX: (818) 444-1342
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he SVHS format behind the

the way you look.at half-inch recording
systems. Because it delivers over 400 lines of
honzomal resolution. At an affordable cost. So you can
get a sharper image even as you sharpen your pencil.

In the field, the Panasonic Pro Series offers you a host
of benefits existing formats fall short on. Like two hours
of recording time on a single cassette with Hi-Fi audio
capability. In a highly portable package. To capture
more action and sound on fewer tapes. Which means
you'll have less to carry in the field and on your budget.
And the Pro Series easily interfaces with a variety of ex-
isting component or composite cameras and VCRs. So
you can easily integrate the Pro Series in your present
field operations.

For editing and post-production applications, the Pro
Series takes full advantage of the SVHS format as well.
With easy to use features and high performance ca-
pabilities. Such as digital framing servo circuitry to
provide highly stable edits. And time code input/output
facilities for frame accurate editing. The Pro Series edit-

Panasonic® Pro Series will Charﬁ

Post Production

ing VCR also features 7-pin dub capability to maintain
component signal integrity throughout the system.

For studio production, Pro Series components are de-
signed with flexible operations in mind. With VCRs and
monitors oultfitted for total systems application. And
cameras designed for use both in the field and in the
studio. To help minimize your investment without limit-
INg your capabilities.

For duplication, Pro Series monitors and VCRs
provide you with the convenience and versatility of half-
inch cassettes. And the performance of SVHS. When
duplicating, you can maintain excellent picture quality
thru component or composite signal transfer. And dub
Hi-Fi audio simultaneously with the video signal.
There's even a Pro Series cassette changer to help
increase the efficiency of your duplicating system.

wwWw americanradiohistorvy com


www.americanradiohistory.com

Whether it be a small or large operation

For video network applications, the Pro Series pro-
duces high quality images on both large projection
systems and small screen monitors. With features like
auto repeat playback for unsupervised presentations.
And the system is upwardly compatible with standard
VHS. So you can continue to use your existing library of
recordings without any type of conversion.

Pro Series VCRs also incorporate a number of fea-
tures designed for network automation. Such as video
sensor recording. So you can transmit video programs
to your network locations during off-peak hours. And
save on both transmission and personnel cost. You can
even interface Pro Series VCRs with computers for
interactive training programs.

So whether you're looking for high performance field

recording. post-productior, studio, duplication or
networking systems. The Panasonic Pro Series can
sharpen your image while you sharpen your pencil.
For more information, call Panasoric Industrial
Company at 1-800-553-7222. Or contact your local
Panasonic Professional/Industrial Video dealer.

Panasonic

Professional/Industrial Video
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Continued from page 68

type of CRT, monitor alignment is a
familiar activity in many engineering
departments.

*The grill mask/in-line gun

In this popular system (Trinitron), the
guns are arranged in a row in the tube
neck. These tubes produce an extremely
bright picture with good contrast.
However, some engineers think that,
although the picture may be eye-pleasing,
this type of CRT has a tendency to mask
noise. Some also say that it is difficult to

!
make technical judgments because the
saturated colors it can produce are visuaily
deceiving.

eSlot mask/in-line gun

This CRT is used in consumer TVs or
lower-end monitors, where broader pitch
(distance between pixels) can be tolerated.
The CRT’s yoke and fixed convergence
ring are adjusted by the manufacturer for
best performance, then sealed. This tube
is quite bright because the mask has slots
instead of dots, allowing more electrons
to land on the phosphors.

Digital Audio on Your
Television STL!

NEW - VAMP I
2 channels of PCM digital audio over video, in a single 1-rack unit package
VAMP i represents a significant breakthrough in the conversion to stereo audio

for television as well as other vital communications links. By providing PCM audio
coding or decoding in a rugged, single 1-rack unit package, the need for complicated

and expensive systems is eliminated.
Audio/Video in . . . Audio/Video out .

designed and manufactured to network quality standards.
e Developed specificalty for point-to-point video transmission paths such as STLs,

relays, EFP and ENG links, etc.

e Save on line costs and valuable spectrum space by using existing video paths

to carry program audio.

e An additional analog subcarrier may be added in the spectrum above the VAMP 1|
subcarrier for SAP, telemetry, voice or data transmission.

The VAMP process developed as a method of maximizing the use of spectrum
within a transmission medium by combining digitized information with a video signal,
There is no degradation of signal quality with the VAMP system.

@S

GRAHAM-PATTEN SYSTEMS, INC.

PO. Box 1960, Grass Valley, CA 95945

Inside CA: (800) 422-6662 « Outside CA: (800) 547-2489
TWX 910-333-6065 © FAX: 916-273-7458

.. and, this is broadcast equipment,
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POLARIZER —CF— I

/V: ! \ %/COLOR FILTER

COMMON ELECTRODE

GLASS

\T

POLARIZER —pf—

| LIQUID CRYSTAL

DRIVING ELECTRODE
=

Prttm

LIGHT SOURCE
Figure 4. In a color LCD display, shown here
using thin-film transistors, a semiconductor
device printed onto the glass substrate holds a
charge on the driving electrode for the duration
of the refresh cycle. Light passes through a cell,
then through a colored gel that determines its
output color.

*Dot mask/in-line gun

This is the most popular CRT architec-
ture in the professional video and com-
puter graphics market. The dot mask gives
better resolution than the slot mask.
Although this configuration has the delta
gun/dot mask resolution capabilities, no
dynamic convergence is needed. Im-
proved performance of deflection yoke
technology allows convergence accuracy
within 0.3mm-0.5mm tolerance levels. The
CRT’s yoke and convergence ring are
factory-set, then sealed.

Although the CRT is an important factor
in monitor selection, it certainly is not the
only one. The monitor’s price and reliabili-
ty, ease of service and the availability of
replacement parts, as well as the reputa-
tion of the manufacturer, all must be
considered.

Will LCDs displace CRTs
in video and HDTV?

Concurrent with advancements in CRTs,
liquid-crystal displays (L.CDs) also have
been going through a series of refine-
ments. The most recent devices use thin-
film transistor (TFT) technologies to make
full-color pictures with at least twice the
effective resolution of standard video
monitors. The impetus for LCD displays
are obvious: A flat package display needs
a smaller box, and the highest voltage
needed in a liquid-crystal system runs a
light bulb.

A bit of background

Liquid-crystal material is an organic li-
quid with some of the optical properties
of a crystal. When a voltage is applied to
liquid-crystal material, the alignment of its
molecules is affected. Different alignments
affect light in different ways. Electrically
controlling the phase of liquid-crystal
material can control the flow of light
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through it.

Most of today’s LCD devices are of two
types: guest host (GH) and twisted nematic
(TN). In GH displays, a dye is dissolved in
the liquid-crystal material. This dye blocks
and passes light, depending on the orien-
tation of its molecules. Electrically con-
trolling the liquid crystal controls the align-
ment of the dye molecules as well. GH
displays have wide viewing angles, high
brightness and good color brightness.
They often are used in automotive
applications.

Twisted-nematic displays are now the
most widely used type of LCD (see Figure
3). They have low operating voltage re-
quirements and consume little power (as
low as 0.1W per pixel). A twisted-nematic
LCD is so called because the liquid-crystal
agent inside is layered in such a fashion
that it gently twists rays of light 90° as
they pass through, when the current is off.
When voltage is applied, the molecules re-
align themselves, and there is no rotation.

Light enters a TN cell through a
polarizer. It leaves through another
polarizer set at right angles to the first, If
the current is off, the polarized incoming
light is rotated by the crystal so it can pass
through the second polarizer with little at-
tenuation. When the crystal is energized,
it provides no rotation, and the light is
blocked by the second polarizer. Most LCD
displays suitable for video are of the TN

type.

Video LCDs

In a typical CRT, such as the ones used
in TV receivers, about one-quarter of a
million pixels are addressed with color
and gray-scale information 30 times each
second. [lluminating any given pixel is
primarily a matter of timing. In a flat-panel
display, each pixel has a row-column ad-
dress. A matrix of 480 rows by 500
columns—about equal to a TV set—
requires 250,000 individual addresses. A
system of direct addressing, using an in-
dividual wire for each pixel, would be vir-
tually impossible unless the display was
the size of a billboard. Clearly, a system
of matrixing is required.

Because of crosstalk and other prob-
lems, however, adjacent pixels are likely
to receive a fraction of the control voltage
and become slightly energized. Partially
turning on undesired pixels in this man-
ner adversely affects the contrast ratio of
the display. Time-division schemes are
used to limit this effect, but they lower the
duty cycle of the cells, causing other con-
trast problems.

The best solution to date involves im-
planting a thin-film transistor on the
substrate near each cell. As the address
lines activate a given cell, the TFT holds
the charge, stretching out the duty cycle.
The charge finally decays, and the cell
dims just as the address cycle comes

IMPROVE YOUR FM SIGNAL

Last year, the F.C.C. created new rules which provide a practical
means for many FM Broadcasters to dramatically improve their
signals.

Now, OMEGA INTERNATIONAL has developed a system which
allows you to take full advantage of these new rules. If your FM station
suffers from multi-path, terrain shielding or other coverage problems
within your licensed contours, we can help.

OMEGA INTERNATIONAL's unique solution is a proprietary FM
Synchronous Repeater system. It's new, it’s flexible, it's sensible, and
it works.

We don’t have to tell you that improving your coverage will probably
bring new listeners and new sponsors. But, we should tell you that
OMEGA'’s complete solutions probably cost less than you think. Let’s
talk about it. Call or write for all the details.

Call the Original. ..Call the Leader in Systems Engineering.

&) OMEGA INTERNATIONAL
- 2691 Richter, Suite 116

Irvine, CA 92714 USA
(714) 553-0564 Telex: 678641 CORP HQ

Circle (46) on Reply Card

FCC Approved
A Clear-Com quality audio A Full-duplex, high band

v Extends range of wired operation
system with up to six v Developed for the
wireless transceivers professional user

Exceptional RF performance — virtually
transparent from the wired system

945 Camelia
CONTACT YOUR Berkeley, CA 94710
CLEAR-COM DEALER, |H ll} elear 'cum 415-527-6666
OR CALL/WRITE: l /nl‘ercom Systems FAX 415-527-6699
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TAPE MACHINE TESTING
AND LOTS MORE!

Tape machine testing is just part of Audio Precision System One's
repertoire. For tape, System One does:

*response on stereo machines—or multi-tracks

to 192 tracks

* distortion across the entire spectrum

»wow and flutter, rotational and scrape

* MOL

*SOL

» separation (worst-case crosstalk on multi-tracks)

* azimuth adjustments

* phase vs frequency

* gap scatter on multi-tracks

* spectral analysis of noise

ANALOG TAPE: System One tests VIRs, ATRs, reel-to-reel, cart, cassette
formats—two or three head—using tapes you make or standard
reference tapes, even with voice between tones.

DIGITAL TAPE: System One's -100 dB (0.001%) distortion levels make it
the selection of the leading manufacturers of digital recording sys-
tems. Try measuring the -85 to -90 dB distortion 16-bit PCM systems
with a test set with -75 dB residuals!

AND LOTS MORE: Audio Precisions System One tests all audio equip-
ment in your inventory—compact disc players, consoles, power
amps, distribution amplifiers, switchers, transmitters. Even acoustical
tests on loudspeakers and microphones.
Features such as:

* three forms of imd including transient

* complete, automatic custom test procedures

created without knowledge of programming languages

» fast on-screen graphic or tabular results

* low-cost graphic hard copy via dot matrix printers
make System One the most powerful choice in audio testing.

Cali or write Audio Precision today for complete technical data and
prices on System One.

Audio
precision

RPO. Box 2209, Beaverton, OR 97075
503/627-0832 1-800/231-7350

Al m N o
{ib, = /‘% p ’OF&G
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around again. If the cell is not needed, it
remains inactive. If it is needed again, it
takes on the charge required to last it
through the next cycle. A high-resolution
version of such a device was introduced
recently. With a little more than six inches
to a side, it has more than a million pix-
els and can provide twice the resolution
of current TV screens.

About LCD color

So how does an LCD provide color? The
answer is simple: the same way as a
lighting director on a studio set. (See
Figure 4.)

"Laid out in rows and columns, the in-
dividual LCD pixels are addressed in-
dividually by the addressing matrix. In a
color system, one-third of the pixels are
covered by a gel that passes red light, one
third are gelled for green, and a third for
blue. Colors are formed by mixing each
of the primaries in a desired proportion
for each group of three pixels.

Of course, a good white light is needed
behind the liquid-crystal screen. Most
systems use a fluorescent light source. It
may be operated in a starterless configura-
tion to increase reliability, and it may be
RF-driven, operating at about 20kHz.

Future trends

LCD technology is advancing. Expect to
see greater density, hence higher resolu-
tion. In fact, new systems already have
been demonstrated in which the liquid-
crystal medium is ferromagnetic. Called
“smectic C” crystals, the molecules are
aligned by a pulse of current, and they stay
aligned until they receive a new pulse.
This promises greater densities, because
no device is required to hold the cell in
a given state. Furthermore, the cells do not
need to be refreshed because internal
forces lock their molecules in position.

Will LCDs ever bump off the venerable
CRT as the display medium of choice? The
answer is a resounding maybe. CRT ad-
vances portend better performance in the
future, and for applications in which the
power and size requirements of CRTs don't
prohibit their use, they will probably be
fixtures for a long time to come. For ap-
plications requiring a cool and thin-
packaged monitor, look to LCDs as an
emerging force.

What we are is what they see
As display technology improves, broad-
casters are faced with new challenges.
Technical inadequacies in our signals will
become more visible, and as the public’s
exposure to truly high-quality electronic
images increases, broadcasters will have
to work even harder to match the expec-
tations of the viewer. Display technology
offers broadcast TV a showcase, but it also
threatens to unmask weaknesses within
our systems. B
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SUPER NATURAL CONTROL

i
’

Ultra-High Performance
Equalizers from Rane.

Ow you can bring the crisp,
dynamic sound of the studio
to the stage, with advanced
equalizer technology from Rane.
OUR CONSTANT-Q GRAPHIC
EQUALIZERS can sweeten the sound
and minimize feedback because of
consistently sharper fitter response.
And less interaction between sliders
means you'll save time and effort.
HIGHLY FLEXIBLE PARAMETRICS
kill feedback with the surgical precision
of extremely narrow notch filter
capacity. Five fully independent bands
give you the power to both sweeten
and control feedback simultaneously.
SOLID TECHNOLOGY from right
here in the U.S.A. has earned Rane
a reputation for reliabitity. Super
natural sound is why demanding
professionals choose Rane.

630 T* w«zsk lkL’!kIDk!Sk

M.uu"»fm

10802-47th Ave. W.,
Everett, WA 98204.
(206)355-6000.

Cirrla (103 nn Renlv Card



www.americanradiohistory.com

Introducing
the newest feature on

our BVU-950:

Pt 2

SONY G

VinEocassETTe Recosoen ivi-o5o [UIRETIEI=)

When we designed the
BVU-900, we didn't just
create a new feeder/player,
we opened the door on an
entirely new editing system
with an impressive added
feature...value!

Now, you can put
together a quality editing
system that fits into your
budget as well as it does
your studio.

The bottom line. The

BVU-900 lets you expand
your editing capability
without expanding your
costs. It can easily be con-
figured into a 2-machine
or even an A/B roll editing
systemn,offering maximum
flexibility in or out of

the studio.

Plus, we packed all the
same great features of our
BVU-950 editing recorder
into the BVU-900.

So you can count on SP
technology. That means
superior performance,
better sound, and better
pictures, generation after
generation.

Our Dial Operation
control enables you to pre-
set machine parameters
from the front panel
quickly and easily. The
BVU-900 has a built-in
time code reader and, like

© 1988 Sony Communications Products Compony, a division of Sony Corporation of America, 1600 Queen Anne Road, Teaneck, NJ 07666.
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the BVU-900.

VIDEDCASSETTE PLAYER BVU-000

B mate | S Fl

VIDEOCASSETTE REcompen avu-sso LIRS

the BVU-950, offers plug-
in digital noise reducer
and time base corrector
options for even greater
editing capability.

Sound good so far?
So will everything coming
through the Dolby® C
noise reduction system.

Troubleshooting is no
trouble with the BVU-300’s
speedy self-diagnostic
functions. And, the

BVU-900 is totally compati-
ble with your conventional
U-matic equipment, too.

If this seems too good
to be true, then see for
yourself. Write: Sony Infor-
mation Center, Pept. 904
P.O. Box 6185, Union, New
Jersey, 07083.

Because Sony’s newest
feature, the BVU-900,
adds up to a lot more. And
now, for less.
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Ampex ESS-2
still-store system

By Mike Berry

The relatively recent introduction of
electronic still-stores has brought dramatic
changes in the way TV stations treat
stored images. The long-time staples of TV
art and film departments, such as slide
mounts, trays, carousels, processing equip-
ment (the “chem”) and even slide film, are
obsolete. Today, electronic graphics are in.

Many of you are familiar with a still-
store’s capability to store images. However,
the Ampex ESS-3 still-store and composi-
tion graphics storage system does this and
a lot more. It incorporates features and
capabilities usually associated with other
equipment.

The system provides luminance, chro-
ma-keys, grids and color backgrounds and
also performs wipes and dissolves (like a
production switcher). It can be used for
titling, including changing the image size,
shape, location, shadow and border. Like
a digital video manipulator, the device can
scan in custom fonts, squeeze and move
video. It can mix or pick any color off the
screen, store palettes, cut, paste and com-
pose graphics like a paint system. It also
can compile a list of stills and play them
back like a slide chain. - .

Hardware/software
The hardware consists of the central
controller, the signal system, a menu
monitor, a viewing monitor, compose-ac-
cess stations (CAS), remote-access stations
(RAS) and the storage media (up to 25

Berry is a broadcast designer for Dallas-Post Productions,
Dallas. He was a broadcast designsr at WHAS-TV, Louisvills,
KY, when he prepared this report.

The 825 fixed-media drive can store up to 1,000
stills. Up to 100 stills can be stored on removable
disk packs.

Performance at a glarnce

 Graphics remain totally digital without
quality loss from successive updates or
saves

e Artist-friendly with menu-driven
commands

® Frame and field grab

® Programmable cuts, dissolves and
wipes

e 4:2:2, 13.5MHz comporient coding

* Composite and RGB inputs and
outputs

e Up to 10 simultaneous users

® Fixed or removable media storage

 Digital video transfer between signal
systems

e Up to 1,000 stills available on one
hard-disk drive

fixed or removable disk drives). The CAS
is comprised of a full keyboard and is
equipped with a trackball and eight soft
keys. The RAS is made up of the same soft
keys including preview/program keys, nu-
merical entry keys and an LED-type read-
out of catalogued titles of graphics. On-air
effects, such as position, border and tran-
sition between stills, require the switch-
er/keyer option. Also, stills that must be
smaller than full-screen size require size-
reducer options.

The eight soft keys on each access sta-
tion control the 24 major menu selections.
Essentially, the three major areas of opera-
tion are catalogue, list and compose.

Various record and playback functions can be
controlled from the remote-access station.

Courtesy of WHAS-TV

I Field report I

Catalogue

Through the cafalogue menu, you can
create, delete or list a previously record-
ed still's title or an entire category. It also
is possible to renumber a still and do a ti-
tle search by name, category or ID num-
ber. An optional printer can provide a hard
copy of the catalogue whenever needed.

Lists

The list manager allows the operator to
compile any number of lists of stills for
playback at a later time. Ten presets allow
the variables of a still in a list (such as a
graphic’s size, position on the screen, bor-
der size and color, type and transition du-
ration) to be individually set. These set-
tings never affect the originally saved still,
only the manner in which it is played back
in a given list and displayed on line
(whether it is full screen or compressed).

Transitions between stills include takes,
dissolves and wipes up, down, left, right,
in and out. The transition duration can be
assigned from one to 600 fields.

A collection of stills can be accessed
through the list feature. Before a newscast,
for example, the director can simply
browse or run a title search to locate the
required graphic’s ID number, then com-
pile a list. This compilation can be made
or reviewed in either a text or video mode.
And, unlike film slides, a still’s existence
in a previously compiled list will not pre-
vent its use in another new list.

You can use the still-store for limited
animation by compiling a list of similar
stills and playing them back. Bar charts
displayed with the list feature and the

Colors can be chosen from the screen or mixed
as desired.
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In the field or on the run, the
AKG C 522 ENG, mics it just like
you hear it — in stereo. Wherever
you are, whatever you’re recording,
from courthouse interview, press
conference, rock concert, to forest

capsules, elastic-mounted for low
noise and pre-configured to give
you a smooth, one-handed XY-stereo
field. It’s a workhorse mic, with

the little extras a working pro needs,
like a built-in rechargeable battery,

fire, the C 522’s clarity, rugged AKG low-power warning LED, integrated

performance, and convenience are W JP3IcR  on/off switch and boom mount

exactly what you need to add a | shock suspension.

true-life dimension. . A | Get it live in stereo with the AKG
Inside its sturdy housing are two JNSTTage C 522.

matched cardioid condenser WHEN NOT IN USE

BAKGE

77 Selleck Street
Stamford, CT 06902

Reporter: Denise O'Brien.
With permission of Colony Communications, Inc

® AKG 1987 ®Akustische und Kino-Gerate GmbH, Austria
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wipe-up transition are good examples of
how the system’s features can be com-
bined to create effects similar to
animation.

Stills can be transferred digitally to an-
other ESS-3 or to the Ampex AVA-3 art
system through an internal networking
system. This allows the sharing of images
between devices. The ESS-3 also can store
stills to disk in 4:2:2 component digital
form.

Compose

The compose mode operates with two
framestores. Input video can be accessed
by field or frame grabs or by recalling a
still already recorded within the system.
For positioning, compose offers a mix fea-
ture, a live (electronic-to-electronic) half-
dissolve between two video sources for
reference and comparison.

One compose framestore contains the
base picture to be modified, and the other
contains the replacement picture from
which the modifying information is de-
rived. For example, if a name were to be
keyed over a freeze of a person, the still
in base would be the person’s picture, and
“replace” would hold the text information.

The luminance key then would be
selected and various choices made: posi-

tive or negative polarity, hard or soft key
gain, the key’s clip, transparency, color,
border, drop shadow, position and color.
The same basic setup and procedure apply
to chroma-key and scissors. When using
the chroma-key feature, you can select any
screen color to key out.

Scissors is a unique mode. It allows an
operator to use a backlit copy stand and
camera to form a silhouette, describing the
cutting edge or key signal between base
and replace video.

Cut and paste allows any portion of
replace (or source) to be cut, reduced in
size, moved and pasted onto the base or
target picture. The cut is a geometric
shape such as a square, rectangle, circle,
ellipse or diamond. The horizontal and
vertical dimensions of the cut-and-paste
shape can be controlled independently.

Colors can be chosen from the screen
or mixed using the three independent in-
puts of hue, saturation and luminance.
They can be saved in the palette
indefinitely.

Storage
For safety’s sake, each storage pack con-
tains two dedicated picture locations to
save the contents of the two compose
framestores. Saving stills in these tempo-

rary areas is quicker than the standard
method of recording a still. Storage also
can be done manually at any time during
compose. [n most cases, storage automat-
ically takes place when a picture is modi-
fied. The temporary storage areas have
proved to be of value in preserving the
previous version of a graphic, particular-
ly when mulitiple layers are involved.

As with almost all user-definable vari-
ables in the still-store {(such as gain, level,
hue and transparency), selections can be
made in two ways: The operator can enter
a number known to give the desired re-
sults or use the CAS trackball (and a dis-
criminating eye) to decide visually on the
best solution. Both methods are valid and
useful and are often used in tandem.

Some operators prefer to first enter a
number that will provide the approximate
desired results. Then, using the CAS track-
ball, they fine-tune the selection. Because
numbers are assigned to all possible set-
tings, elements such as a format’s color
can be matched repeatedly and
identically.

Grid lines of varying width, height and
number can be made with ease, then
moved to any position on the screen. Base
or replace video, or both, can be fuzzed
(defocused) for interesting, creative results.

This new portable U

i’ Field Strength Meter gives
you accurate readings across the entire band.

Someone once said that “Certainty is Security.” That is
the main idea behind field strength measurements. They
verify the signal level and rf environment at the point of
reception. You know for certain what’s out there.

It is now easy for UHF stations to achieve this certainty.
With the new FIM-72 from Potomac Instruments.

Tune the entire UHF band

From 470 to 960 MHz. The received signal strength is
shown in volts and dB, with a 140 dB measurement range.
Select peak or averaging detection; wide or narrow IF
bandwidth. Seven 20dB logarithmic ranges assures precise
readings. Internal demodulators (AM and FM) provide
audio monitoring of the selected signal.

It is easy to use

Find the desired signal on the spiral dial. Calibrate the
meter using the internal generator, then read the signal
strength from the mirrored meter. The field strength is
easily determined from the supplied calibration data.

_HTOMAC lVSTHUME/VTS

932 PHILADELPHIA AVE. SILVER SPRING, MD 20910
(301) 589-2662

Laboratory applications
The FIM-72 includes a precision rf generator that tracks
the tuned frequency. Typical measurements include inser-

tion loss, VSWR, and filter
ﬁ.h_ .

response. s
s

Call Potomac Today

Place your order for this
new UHF field intensity meter.
Put it to work. And then you
will know for certain.

Circle (49) on Reply Card

80 Broadcast Engineering July 1988

www americanradiohistorv com



www.americanradiohistory.com

Signal disruption during a live
broadcast is a major and costly
embarrassment.

With close to 30 million
seconds of airtimeina
year, itonly takes afew
seconds torealize why
you need Belden quality.

That's why the broadcast
industry depends on Belden
cable to cover large events
such as the Olympics and the
Indy 500. Events where a
cable has to keep working
while being subjected to

. . -- -- SLAGH -, B FIEDD

A BELDEN"
BROADCAST CABLE
MEANS NEVER
HAVING
TO SAY
YOU’RE SORRY

extremes of weather, terrain
and traffic. Events where there
is no second chance.

And, because broadcasters
need a cable they can install
permanently without worry of
failure, Beldenis also relied
upon for day-to-day studio
operations.y

RGB TVWWIOED — VOLUME & _ CHANNEL +

. VIDEO M BLEET

The broadcast industry knows
that Belden is accepted
worldwide as the standard for
reliable, top-quality cable. More
importantly, broadcasters know
Belden has earned this
reputation by designing
durability into cables, so users
won't have reason to be sorry.

New ways to avoid
apologizing.

Dependable Belden
performance is now available in
six new broadcast cables:

Conformable™ and Flexible
Coax—9307, 9308 and 1168A
are innovative conformable
replacements for semi-rigid
coax in applications calling for
improved flexibility, high
temperature rating or tight
bending radii. 1163A, a flexible
version of 8281, is designed to
tighttolerances for excellent

| e signalreturnloss.

Color Jacketed Coax—
previously available in

. blackonly, Belden's
\ 8241, 8281 and

1163A video cables are

also now offered inred, yellow,
green, light blue, white and
orange outer jackets,
making channel
coding much
easier.

if you've ever -
had to apologize .
forinferior i
cable ™
performance, S
findoutwhy .~

Thereis no equal

to Belden. For ordering
information call your local
Belden distributor. Or contact:

BELDEN Wire and Cable
P.O. Box 1980
Richmond, IN 47375

1-800-BELDEN-4

(in Indiana, call 317/983-5200)

There is no equal.”

Copyright © 1987 Cooper Industries, Inc.

s \
4
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Custom fonts or images can be scanned into the
system and recalled for use with any graphic.

Custom fonts can be scanned in, stored
and recalled to add text to a still. The kern-
ing, however, still requires a deft touch and
patience to achieve acceptable results.

The still-store’s browse mode is a quick,
frequently used method to review up to
12 slides at a time. Each still’s unique ID
number also is displayed, allowing rapid
recall to a full-screen-sized image.

The ESS-3 is the useful means by which
we create, store and access graphics for
three daily newscasts, numerous live cut-
ins and promos, programming and com-

Courtesy of lowa Public TV

lowa PublicTeIevision@)

The cut-and-paste features allow any portion
of an image to be reduced and moved as desired
within the frame.

mercial production. At our station, it has
proved to be a logical first step into the
world of computer graphics. In its three
years of operation, no one has yet to call
for a return to the “good old days” of
camera cards and slide film.

Ampex recently introduced the ESS-5
and the ESS-5G, which are single-user,
streamlined versions of the ESS-3.

Edltor’s note: The fisld report is an exclusive BE feature

for broadcasters. Each report is prepared by the staff of a

broadcast 'station, production facility or consulting firm.
In essence, these reports are prepared by the industry

Courtesy of WMAR-TV

Because all the images are stored in the digital
domain, there is no loss of quality as layer after
layer of images are used to create the final
product.

and for the industry. Manufacturer support is limited to pro-
viding loan equipment and to aiding the author if assistance
is requested in some area.

It is the responsibility of Broadcast Engineering to
publish the results of any piece tested, positive or negative.
No report should be considered an endorsement or disap-
proval by Broadcast Englneering magazine.

(B

Technically speaking, the PHANTOM is a VTR Emulator that
allows video editing systems control of audio transports. it
accepts information from virtually any video editing system via
the RS-422 interface and provides parallel information to the
audio transport. Designed around a high speed microproces-
sor, the PHANTOM has the capability to provide control of up to
four events and-will even interface U-Matic type VCR’s with
video editing systems designed for 1” VTR’s.

To get the conversation going
in your editing suite, contact
Cipher Digital today!.

Call (800) 331-9066

The Phantom

These Two Weren't Speaking

But now, the video editing
system communicates
beautifully with the ATR,
thus eliminating the need

for an expensive audio suite.

And all the credit goes to
the unique, new PHANTOM
from Cipher Digital.
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P. Q. BOX 170/FREDERICK, MD 21701
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THE CoMPREHENSIVE ProbucTiON CoNsoLE WITH
Murntrack € GML OprtiONS

The Classic is Amek's answer to the needs of the
contemporary production audio engineer.

It's "no compromise” approach to build quality fulfils
today’'s high technical standards, incorporating proven
manufacturing methods with the latest in modern circuit
design.

The Classic is more than a mixing console-it is a
console system with a variety of frame sizes, module
choices and automation options. These elements are
combined to produce a console to suit many individual
requirements including radio, TV, film and video post
production.

The Classic can be automated with either conventional
VCA fader automation, or the world famous GML (George
Massenburg Laboratories) moving fader system. This
features Y frame accuracy and is hard disc based, allowing

complex routines to be set up which are unavailable with
any other system.

With versions ranging from small non-automated
consoles to 64 input automated “supermixers”, shouldn’'t
you be finding out more about what the Classic can do
foryou?

Initial customers include: Television New Zealand
(3 consoles); H.TV. Ltd, Wales; RPS. Ltd, Nottingham;
Kratky Film, Czechoslovakia; TV2, Denmark (3 consoles);
Molinare Ltd, London; Rond Du Point Film Studio, Paris;
Municipality of Athens; Great Hall of the People, Beijing.

EMPHASIS ON ENGINEERING

Head Office, Factory and Sales: Amek Systems and Controis Limited, New Islington Mill, Regent Trading Estate,
Oldfield Road, Salford M5 4SX, England. Telephone: 061-834 6747. Telex: 668127 AMEK G. Fax: 061-834-0593.

AMEK/TAC US Operations: 10815 Burbank Blvd, North Holt

ywood, CA 91601. Telephone: 818/508 9788.

Telex: 662526 AMEK USA Fax: 8I8/508 8619.
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Testing BTSC stereo
system parameters

By Eric Small

As strange as it may seem, the most ac-
curate way to measure the modulation of
a BTSC TV stereo system is by measuring
its separation, not the modulation. Typical-
ly, separation measurements yield modu-
lation data that is 30 to 50 times more ac-
curate than the information you get by
measuring modulation directly.

The reason for this paradox lies in the
nature of the BTSC stereo system. In any
stereo system that transmits its signals as
sum-and-difference channels, each chan-

nel must be treated identically. Otherwise, -

the result will be serious degradation of
the stereo separation. BTSC stereo chal-
lenges this by processing its L—R channel
through a complex noise-reduction system
while treating the L+R channel linearly.

Tracking error
If the output of the noise-reduction de-
coder in the receiver is identical in am-
plitude and phase to the signal that went
into the noise-reduction encoder at the
transmitter, everything will work out.
However, if the decoder and encoder fail

Small is president of Moduiation Sciences, Brooklyn, NY.

I Station-to-station b

to track one another, the stereo separation
will be reduced seriously.

Correct tracking depends on the refer-
ence level of the encoder in the stereo
generator being set to exactly the same
modulation level of the aural transmit-
ter—usually 25kHz deviation. In setting
the deviation to match the reference level,
even an error as small as a few tenths of
a decibel would greatly reduce stereo sep-
aration. This effect is so dramatic that it
can be observed with program material,
as opposed to test tones.

Test procedure

The test procedure for making these
measurements is simple. Measure the
maximum level of one channel, left or
right, using an ac voltmeter with approx-
imately VU ballistics. This could be a
voltmeter connected to an accurate stereo
decoder, or it might be a modulation-mon-
itor indicator that has VU-like, rather than
peak-indicating, characteristics.

Observe some wideband program ma-
terial, such as music or crowd noise, and
determine the maximum level. Then re-
move the program material from that
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Figure 1. The graph shows how even small changes in gain can greatly affect the dynamic separa-

tion of a BTSC stereo system.

channel wherever it is convenient 1n the
air chain. Determine the maximum level
of the residual program material in the
now dead channel. Subtract the value of
this level from that of the level measured
when the channel was driven. This is the
dynamic separation.

The separation value is not as important
as any sudden decrease in previously
measured values. Typically, for a system
having 35dB to 45dB of separation in the
BTSC mode across the audio midband, the
dynamic separation should be 30dB to
40dB.

Test material

It is suggested that these measurements
be made at the same time every day, us-
ing the same program material if possible.
If it doesn’t offend your sense of patriotism
to use it, the National Anthem, aired every
day at the same time, is a good piece of
program material for this purpose.

Try alternating channels, maybe using
the left channel on even-numbered days
and the right channel on odd-numbered
days. It should be possible to do the whole
test in a few seconds. Of course, log the
data so that it is easy to scan across many
measurements at a time.

This test, despite its simplicity, provides
you with a sensitive test of a critical and
easily distributed parameter of a BTSC
stereo system. By merely monitoring peak
modulation, you cannot detect the ex-
tremely small gain errors that will disturb
separation.

[BE))!
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MAGNA-TECH

THE SOUND
HEARD AROUND THE WORLD

Parls

Hi-Fidelity Services
4 Rue Semard
75009 Paris, France

Sydney
Magna-Tech Systems

& Engineering Ltd.
P.O. Box 557
Artarmon NSW 2064
Australia
Fax #02 4271961
Telephone #612-427-0666
Telox #24655

Johannesburg

General Optical Co., Ltd.
15 Hulbert Road
Johannesburg 2001
South Africa

Rome

Alberto Sciaretta
Via Siria 24

Rome 00179
Telephone 7943618

Magnetic Film
Recorders and Reproducers
for Television and Film
Sound Post-Production

HIGH SPEED

Telecine Magnetic Followers
Video Tape-Film Interlock
Electronic Looping
Dubbing Systems
16 and 35mm Electronic Projectors
Total Facility Engineering

Brussels

AR.C.

Rue de Boisde Linthout 45
1200 Brussels Belgium

Hong Kong

Paul Yang and Associates
901 Star House

3 Salisbury Road
Kowloon, Hong Kong

Seoul, Korea

Koil Corporation

C.P.O. Box 5139

Seoul, Korea

Telephone #(02) 273-2216
Fax #(02) 272-2562

Telex #29508

Keh! West Germany
Zenon GMBH
Postfach 1743
Hauptstrasse 128
Kehl am Rhein

Tel: 07851/2991
Telex: 753537

WORLDWIDE SALES OFFICES

London

Branch & Appleby
42 High Street
Harrow-on-the-Hill
Middlesex HA1 3LL
England

Kuala Lumpur

Kinematronika Sdn. Bhd.

2852, Jalan Selangor/
Persekutuan

Federal Hill

Kuala Lumpur, Malaysia

Caracas

Cine Materiales Srl
Apartado Postal 61.098
Caracas 106 Venezusela

MAGNA-TECH ELECTRONIC CO., INC.
630 Ninth Avenue, New York, N.Y. 10036

Telephone (212) 586-7240 Telex 126191
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Audiocom = ntercom
Systems Are Simply...
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From the simple two person intercom to the sophisticated 4-channel
unit, Audiocom technology responds to your communication needs.
The balanced line design protects wiring from external interference
and, Audiocom interfaces with Clearcom, RTS and Telco. Simple color-
coded cabling takes the headache out of wiring for theaters,
auditoriums, industrial, broadcast, recording and a host of sporting
applications involving spotter-to-coach communications.

Audiocom’s microprocessor circuitry adds the option of closed-circuit
communications capability for discreet communications between the
master station and any of up to 150 remote stations.

Telex has also developed a line of light, comfortable intercom headsets
to be used with Audiocom. Telex has once again taken sophisticated
technology and made it simple and comfortable to use. For more
detailed information, write to Telex Communications, Inc., 9600 Aldrich
Avenue South, Minneapolis, Minnesota 55420

TELEX.
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News
Continued from page 4
medium-power satellite technology is
making this alternative even more viable.
The lack of agreement on the D2-MAC
transmission standard is a thorn in every-
one’s side. The failure of TV-SAT 1, which
was to be a testing ground for this trans-
mission standard, has put added pressure
on manufacturers of the D2-MAC packet
and the Bundespost, which has financed
the project with public funds.

End to Ireland’s radio
monopoly

The Irish government, after a long tug
of war, has resolved to commercialize ra-
dio broadcasting. The new legislation calls
for an end to the monopoly of Radio Tele-
fis Eireann (RTE) and signals the go-ahead
for a network of 24 regional, and hundreds
of local, private radio stations to broadcast
directly to Irish listeners.

Comark’s Klystrode-
equipped transmitter
on the air

On June 5, Comark placed the first
Klystrode-equipped UHFTV transmitter
on the air, in full-time broadcast service,
at WCESTV 20, a PBS affiliate. The sta-
tion serves the Augusta-Wrens market for
the Georgia Public Telecommunications
Commission, Augusta, GA.

FCC proof-of-performance testing of the
120kW transmitter was witnessed and
confirmed by the commission’s engineer-
ing staff.

Based on actual measured electrical
power consumption, WCESTV has
achieved up to a 50% savings in annual
energy costs using this transmitter, com-
pared to pulsed klystron-equipped trans-
mitters. The measurements confirmed that
the Comark Klystrode transmitter met or
exceeded all specifications, and consumed
less total energy than the 25-year old,
30kW, G.E. transmitter it replaced.

Philips pursues
manufacturing venture

Philips and the Province of Jiangsu, the
People’s Republic of China, have entered
a joint venture to manufacture color pic-
ture tubes. Partners in the venture include
the Chinese National Huadong Electron-
ics, with a 45% share; Philips, with a 30%
share; and the Hong Kong-based Novel In-
vestment and Trade Company.

Total investment amounted to $180 mil-
lion, of which Philips contributed $100
million for modernizing the production
facilities.

The new plant is expected to produce
approximately 1.6 million picture tubes
annually. Production is based on Philips’
technology for “flat-square” color picture
tubes. BE))
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BARCO INDUSTRIES' new CVS You can also store, and automatically call

professional broadcast monitor is up, either calibrated presets or your own

microprocessor-based to make it intelligent preferred presets.

in operation ard easy fo use. Like our best master control monitors, the
It has both a digital and an analoy bus for WE PUT THE FUTURE IN THE PICTURE.  CVS has Automatic Kinescope Biasing

maximum flexibility. Plus four “open™ slots (AKB) to maintain color and black level

that let you plug in today’s options and those | stability.

yet to come. As new features do come The CVS also generates more internal test

[
along, you'll be able to add them through f patterns than any other monitor. They
software - no Fardware changes ! include white field, cross hatch and color
All CVS functions are controlled from the bars.
front of the monitor or from a remote | The CVS is available in both 14 inch and
keyboard. An cptional master remote InDUSTF‘les 20 inch versions, and provides outstanding
permits control of a series of monitors. ! picture quality in any TV standard.

For complete specifications, contact your local BARCO INDUSTRIES Dealer or BARCO INDUSTRIES, 170 Knowles Drive, Suite 212,
Los Gatos, CA 95030. Phone : (408) 370-3721

IMS /729

BARCO INDUSTRIES is a member of the ACEC-group.
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Back to Brighton

By Jerry Whitaker,
editorial director

The “who’s who” of broadcasting world-
wide will gather in Brighton, England, this
fall for the 12th International Broadcasting
Convention (Sept. 23-27). The NAB con-
vention captures attention around the
world because of its size. Brighton's claim
to fame is its long tradition, international
flavor and scenic location,

The show will offer attendees a record
number of exhibitors from around the
world—more than 180—displaying and
demonstrating the latest in broadcast
equipment. Altogether, the convention
will occupy more than 21,000 square me-
ters (that's 225,750 square feet to the rest
of us). The exhibition area will encompass
the Brighton Metropole Conference Cen-
ter, the Brighton Centre some 150 meters
away, and the Grand Hotel (located be-
tween the two). As at previous IBC shows,
the exhibition sites will be fronted by an
area along the esplanade where outside
broadcast vehicles, equipment and mobile
units (including satellite earth stations) will
be on display.

Technical sessions

The IBC exhibition will complement the
4-day program of technical sessions in
which papers dealing with the latest de-
velopments in audio/video broadcasting
and allied fields will be discussed. The
wide-ranging program reflects advances
in broadcasting and related technologies.
The number of seminar papers—about
100—are evidence of worldwide interest
in the technical sessions.

Leading experts from 11 countries will
deliver presentations on a wide variety of
issues, including:
¢ High-definition television (spread over
two days).
® Direct broadcast satellite and cable
systems.
® Recording formats and hardware.

* Studio and outside broadcast equipment.
* Developments in camera technology.
* Transmission system advancements.

® Radio and TV receiver designs.

* RF/TV and audio measurement
techniques.

* New broadcast services.

The tone for the conference will be set
at the opening session as invited speakers
outline the impact of evolving technology

f
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on future broadcast activity.

IBC Award

A key event during the convention will
be the announcement of the 1988 recipi-
ent of the IBC Award. The award was in-
stituted in 1984 to recognize a significant
contribution by a person or group of per-
sons to all aspects of broadcasting tech-
nology. It is a tribute to outstanding work
in research, design, development, manu-
facture, operational practice or manage-
ment, without regard to nationality or
country of residence. The award is made
to individuals, not to companies or
organizations.

A specially commissioned sculpture in

glass, along with a cash award, will be
presented during the convention. Previous
IBC Award recipients are:
¢ In 1984: Dr. Geoffrey Phillips (head of the
BBC research department radio frequen-
cy group), in recognition of his interna-
tionally acclaimed work spanning more
than 30 years in fostering the efficient use
of the ‘RF spectrum for broadcasting.
* In 1986: Aleksandar Todorovic (assistant
general manager, JRT Televizija Beograd,
Yugoslavia), for his leadership in world-
wide standardization of the 4:2:2 digital
component videotape format.

A “really big show”

IBC is sponsored by the Institution of
Electrical Engineers, IEEE, Institution of
Electronic and Radio Engineers, Interna-
tional Association of Broadcasting Manu-
facturers, Royal Television Society and
SMPTE.

Information on attendance can be ob-
tained by writing to the following address:
IBC Secretariat
Institution of Electrical Engineers
Savoy Place
London, United Kingdom
WC2R 0BL

Telephone 01-240-1871 (United King-
dom) or telex 261176 IEE LDN G.

wwWwW americanradiohistorv com

If you plan to attend IBC and have not
made hotel reservations, do so immediate-
ly. Brighton has a limited number of hotel
rooms within walking distance of the ex-
hibition and seminar sites.

Travel to Brighton from Gatwick Airport
is approximately 30 minutes by train or
24 miles (38km) by car. From Heathrow
Airport, an air shuttle is available to Gat-
wick. You also may take the bus or under-
ground from Heathrow into London and
board the train to Brighton.

The social program during the conven-
tion will include a civic reception, the IBC
champagne buffet and special events for
spouses.

(BE))
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Continued from page 62

tors. The gain difference may not be com-
mented on for what it is; instead, the loud-
er amplifier may be judged as being
brighter or having more detail.

In double-blind tests of phono pre-am-
plifiers, it is common to use an inverse
RIAA filter so that the response of the
phono section can be tested with an ex-
ternal program source (not a vinyl disc).
Under these conditions, it may be possi-
ble to identify slight variations in the RIAA
responses of different pre-amps. Typical-
ly, gain is matched at 1kHz, and if a pre-
amp phono section exhibits a slight rise
in its low-frequency boost (which is not un-
common), then many auditors will judge
it as sounding warmer.

A microphone pre-amplifier sometimes
can be identified by the spectral char-
acteristics of its noise floor, often near a
subliminal level, or by its susceptibility to
clipping at high mic-input levels. (Both of
these aspects were important in the tube-
vs-transistor comparisons made a few
years ago.) These factors lend credence to
the belief that consoles can sound quite
different from one another.

Many engineers routinely switch out, or
patch around, any part of the console ar-
chitecture not actually in use. Is the result
audibly better? Double-blind testing cer-

INSTANT AUDIO SYSTEMS

IMPAC" SERIES

FOR IMPAC SERIES PLUG-IN CARDS.
FRAME WILL ACCOMMODATE WIDE
RANGE OF MODULES:

® MIC Preamps X
® Line Ampiifiers 1
® Phono & Tape Preamps
® VCA Modules

® Monitor Amplifiers

® Power Supplies

® Switcher Cards

® Distribution Amps

MODULAR

tainly would determine the answer. (It is
the author’s opinion that on general prin-
ciples, and in the absence of more com-
pelling reasons, it is always a good idea
to bypass the unnecessary.)

Doubie-blind testing can go a long way
toward helping you select the *“best”
equipment, which is not necessarily the
prettiest or the most popular.

Amplifier distortion

In a different approach to testing the
audibility of amplifiers, David Hafler (in
the February 1987 issue of “Audio”) de-
scribes a method for “nulling out amp dis-
tortion.” Again, this is a type of A-B test
and is based on the premise that if A and
B are presented together and subtracted,
what remains is the difference between
the two. In this particular test, a compari-
son is made between an amplifier and a
straight-wire bypass around it.

Figure 2 shows the basic setup for such
a procedure. The main loudspeaker is lo-
cated between the output of the driving
amplifier (the straight-wire portion of the
setup) and the output of the amplifier un-
der test. Because the output of the driv-
ing amplifier is common to both, its ac-
tion, good or bad, is effectively eliminated.
What you hear out of the main loudspeak-
er after the null setting has been made is

simply the residual distortion and phase-
amplitude anomalies produced by the
amplifier under test.

Obviously, the better the amplifier, the
less sound you will hear out of the main
loudspeaker. Hafler states that because of
phase and amplitude deviations in the test
amplifier, the residual output from the
loudspeaker varies from sheer distortion
(with bad amplifiers) to clean artifacts.

Honesty is the best policy

Although these tests are critical and de-
mand careful setup, they can help elimi-
nate errors in evaluation that are caused
by non-auditory factors. Also, they isolate
the actual distortion products that may be
generated by an amplifier. This kind of
testing can isolate amplifier differences
that are well below the acuity of even the
most trained listeners.

Many aspects of electronics design, from
the subtle to the bold, relate to audibility.
An aspect of human design, however, is
the tendency to “go with the crowd” and
hear things that are not really there. Re-
gardless of the methods used for testing,
and no matter whether you're an old hand
or new to it, the best advice you can follow
is to be unremittingly honest in all listen-

ing tests. B

Model 4900

3% "Card Frame

SEND FOR DATA

A Clear Differeﬁce
Across Town or
‘ Around the World

Digital audio
over Tl circuits

consistently pro-

vides higher quality than
conventional methods. Use T1 digital audio for:
® Local program circuits.
* Long-distance program circuits.
¢ Studio-to-transmitter links.

And you can easily configure multiple program
circuits with voice and even data.

Call us to discuss how Intraplex T1 digital audio
can benefit you.

s?rr@

'J‘LL '1

Intrapiex

Intraplex, Incorporated, 59 Porter Rd., PO. Box 2427, Littleton. MA 01460-3427
TEL: (617)480-3722 / FAX: (617) 486-0709
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Goza takes Wulliman
board position

By Bob Van Buhler

J im Wulliman has resigned from the SBE
board of directors to accept duties with the

Ennes Foundation. He recently retired as_

engineering manager of the WTMJ sta-
tions in Milwaukee and has taken up resi-
dence in Green Valley, AZ. Wulliman
served the society for many years. In ad-
dition to his position as a board member,
he held the offices of president, secretary
and chairman of the certification commit-
tee. He plans to continue to chair the cer-
tification committee.

In accordance with the bylaws, the
board voted on a replacement for Wulli-
man. By unanimous vote, the vacancy was
filled by Bob Goza of the St. Louis chapter.
Goza has been a member of the national
SBE convention committee and now
serves as a member of the convention
core committee.

SBE committees

Past columns have described the activ-
ities behind the SBE executive committee,
the convention exhibitor committee, the
convention core committee and the public
relations and chapter liaison committees.
However, many other important commit-
tees function at the national level.

The frequency coordination committee
has been one of the most visible in recent
years, actually shaping federal policy on
Part 74 regulatory matters. Chaired by past
president Richard Rudman, the commit-
tee includes members Gerry Dalton, Bob
Van Buhler and SBE counsel, Chris Imlay.
The four also are regular members of the
all-industry national frequency coordina-
tion council. The council speaks for the
broadcasting and cable industry consen-
sus with regard to Broadcast Auxiliary
Service (BAS) and Cable Television Relay
Service (CARS) frequency usage.

Closely related is the FCC filings com-
mittee, which files SBE comments on reg-
ulatory matters before the FCC, EPA and
other federal agencies. The national fre-
quency coordinating council does not file
comments, but expects its constituents to
have their own viewpoints on regulatory
matters and to make their concerns
known to the federal government. Also

Van Bubhler is chief engineer for WBAL-AM and WIYY-FM,
Baltimore.
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chaired by Rudman, this committee in-
cludes Chris Imlay, Gerry Dalton and new
board member Dane Erickson, whose fed-
eral service experience is helpful to the
committee.

The industry and professional society re-
lations committee helps SBE interface
with other important groups such as
SMPTE, IEEE, NAB and NCTA. This com-
mittee consists of co-chairmen David
Harry and Tom Weems and member
Chuck Kelly.

The sustaining membership committee’s
work is an important source of support to
the society. Chairman Joe Manning will
continue to manage this committee with
the help of members Chuck Kelly, Tom
Weems and Jesse Maxenchs.

Membership committees

The fellowship committee, composed of
chairman Nile Hunt and past president
Ron Arendal, studies the history and ac-
tivities of the members to identify out-
standing contributors to the society. The
commiittee makes periodic reports and, as
appropriate, suggests members to the
board for election to the position of SBE
Fellow.

The awards committee is charged with
developing incentives for excellence in the
local chapters. The committee is co-
chaired by board members Tom Weems
and Phil Aaland. Brad Dick, Richard Far-
quhar and Robert Parkhurst are members.

The nominating committee for 1987-88
is chaired by Tom Weems. Committee
members include Bill Harris, Nile Hunt,
Brad Dick and Joe Snelson. This group
monitors the membership for qualified
candidates to fill vacancies on the board
of directors and to serve as officers.

Each of the committees reports period-
ically to the national office. Summaries of
their work will be reported in “SBE Up-
date.”

Golder scholarship awarded

Chapter 9, Phoenix, AZ, awarded the
James F. Golder scholarship for 1988 to
David Cantrel of Mesa, AZ. Cantrel will at-
tend Arizona State University.

A project of Chapter 9, the Golder Schol-
arship is awarded regularly in memory of
James E Golder, who died in a tower-
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climbing accident on Feb. 12, 1983. Golder,
a technician at KPNXTV, Phoenix, was a
third-generation broadcast engineer. Con-
tributions to the James F. Golder Founda-
tion are welcome. For more information,
please contact Bill Strube, KPHOTYV,
Phoenix, at 602-264-1000.

Convention committee survey

The SBE exhibitors advisory committee
recently conducted a survey of 1987 SBE
convention exhibitors. A total of 98% of
the exhibitors classified themselves as
manufacturers, 14% as distributors and
10% as service companies. As expected,
most were marketing to TV (90%) and ra-
dio broadcasters (71%).

The remaining exhibitors targeted video
or film post-production, recording studios
and industrial television as prospective
clients. Most exhibitors attended the con-
vention in search of sales and sales leads.
However, 67% viewed their presence, in
part, as a public relations tool. The con-
vention was used for company marketing
research by 49%. Of the people staffing
the booths, 53% were listed under sales
and marketing, 24% were managers and
23% were listed as engineers and techni-
cians. Virtually all the exhibitors also par-
ticipate in the NAB convention, and 56%
show their products at SBE regional
conventions.

Most exhibitors showed a preference for
a St. Louis location, but many also like
Denver, Atlanta and Nashville, TN, along
with Phoenix, AZ and Kansas City, MO.

Comments on the 1987 convention were
mostly favorable and included suggestions
on scheduling to avoid time conflicts with
technical sessions and exhibit hours. The
convention also took a couple of jabs on
food service and last-minute changes, as
well as the readability of name badges. All
these issues have been addressed by the
new show management, Eddie Barker
Associates.

The 1988 SBE Convention and Broad-
cast Engineering Conference will be
Sept. 22-25 at the Currigan Convention
Center in Denver. Attractive hotel room
rates are available for the convention, so
make your reservations early. Additional
details are available in the convention
flyer. BE)))
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ONE OPERATOR.

Impossible? Not if your cameras are mounted on EPO  » Ability to zoom and focus

Servo-Controlled pan and tilt heads. These extraordi- Unobtrusi
nary, labor-saving devices, which first found favor in noblrusive

tegislatures where remote-controlled, unobtrusive ¢ Can be operated via telepnone lines or microwave in
coverage was a key factor, are now the basis for a remote studio away from the main studio location

complete remote-controlied news studios. ) . :
P ¢ Wide range of pan and tilt heads, for full studio
cameras with teleprompters to ENG type cameras

Just look at these outstandmg'f'ecltures: « wide range of control options, from panels

* Up to 500 preprogrammed positions per cameraq, with multiple-shot memories to simple joy
including control of iris and black levels stick remote controls.

* Programmable fade modes that provide smooth It's flexible, affordable—and it's sold and
transition from preprogrammed shots “serviced exclusively in the US A by A F Associates.

THE RADAMEC EPO REMOTE CAMER 2 CONTROL SYSTEMS

Your news show's bottom line will never look so good.

A.F. ASSOCIATES INC.

ADVANCED SYSTEMS AND PRODUCTS FOR THE VIDEO INDUSTRY

100 STONEHURST COURT NORTHVALE NJ 07647 {201) 767-1000

10650 SCRIPPS RANCH BLVD SUITE 200 SAN DIEGO CA (619) 530-2970
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Color computer graphics system

Accu-Weather has announced the Amiga
color computer weather graphics system.
Available graphics include national and re-
gional satellite images, national and re-
gional radar and precipitation displays,
current and forecast weather maps, jet
stream patterns, long-range outlooks, cus-
tom-drawn portrayals of major events in
weather history and illustrations of key
weather concepts.

Circle {350) on Reply Card

Integrated cable organization
network

ADC Telecommunications has intro-
duced the .C.O.N. (Integrated Cable Or-
ganization Network), its family of products
for terminating and cross-connecting au-
dio cabling. The .C.O.N. uses QCP insula-
tion displacement (punchdown) contact
for cable termination. The products are
available in rack-mount and wall-mount
versions.
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New products

MIDI line mixer and equalizer

Akai Professional has introduced the
following products:
¢ The MB76 programmable mix bay com-
bines the power of a 7-iri/6-out audio
routing switcher or programmable patch-
bay along with a fully programmable
7-in/6-out-audio signal mixer in a l-unit
rack-mount package. The systemis can
route any audio signal to any output and
can combine signals from all seven inputs
to each output. The input level of each
chanriel can be programmed individual-
ly from —28dB to +3dB, or off. Each leével
arid routing configuration is stored as one
of 32 banks, which can be recalled by
MIDI or by footswitch.
e The PEQ6 programmable equalizer fea-
tures six independently prograftmable
7-band equalizers in a single rack unit.
Each center band can be adjusted in 1dB
steps from —10dB to +10dB. The internal
memory stores 32 banks, and each bank
contains the settings of the six EQ chan-
nels. The banks can be recalled by MIDI
program changes or via footswitch. The

low noise and distortion specs make it
possible to stack channels in a cascade
configuration to attain up to 36dB of
boost/cut. .

Circle (352) on Reply Card

Simulsat satellite antenna

Antenna Technology has introduced a
70° capture angle Simulsat satellite anten-
na. It can recéive a total of 35 C-band and
Ku-band satellites, simultaneously, from
Spacenet 2 (69°) to. Satcom IR (139°). A
retrofit 70° feed box is available for ex-
isting Simulsat customers. The antenna is
available in 3-, 5- and 7- meter sizes.

Circle (353) on Reply Card

Multi-effects unit
Applied Research & Technology has an-
nounced the MultiVerb digital audio signal
processor. Up to four simultaneous effects
are available from one single rack. Rever-
beration, arpeggio effects, reverse gates,
pitch shift, doubling, imaged doubling, dig-

—QVanquand Serieg——=~
Stereo Broadcast Consoles

Performance, Value and Reliability through Innovative Technology

® Full Featured On-Air Performance

® Reliable VCA Faders and Electronic Switching
® Serviceable Plug-in Circuit Boards

¢ Quick Punch Block Installation

® RF Protection that Works!

BC8DSR/L
8 Mixers ¢ 12 Inputs

‘BC12DSL
12 Mixers ® 24 Inputs
Dual Stereo Outputs  Dual Stereo Outputs

*4995 3395
Call or write NOW for free detailed color brochure. )

AUDIO TECHNOLOGIES, INC.
328 Maple Avenue, Horsham, PA 19044 ® (215) 443-0330
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ital delay, chorusing and EQ multi-effects
all can be programmed into the unit’s 200
memory locations, or alternatively, se-
lected from the unit’s 100 on-board presets
and subsequently stacked. These multi-
effects may then be randomly accessed
later, in groups of four, if required. The unit
also features battery backup for full mem-
ory protection, remote footswitch jack
with preset increment, a level selector,
16-bit digital processing and MIDI compat-
ibility, random-access keypad and 32-char-
acter LCD display.
Circle (354) on Reply Card

You’ll like what it picks up—

Variable light oy o
ariable light source you'll love what it ignores!

Where there’s news there’s usually noise. But how do you get one
without the other? With an RE45N/D hand-held shotgun microphone by
Electro-Voice. The dynamic neodymium shotgun that gives you the advantages
of a condenser microphone — with none of the disadvantages.

Its N/DYM™ dynamic element — the first ever offered in a broadcast
microphone — gives you the high output (—50 dB) of a condenser mic, but
without batteries or phantom power. The N/DYM™ element works perfectly
in high-humidity situations where you couldn’t even consider a condenser
microphone,

The RE45N/D puts you in complete charge of field sound conditions,
however adverse. Its Cardiline® design, smooth, off-axis response, and low-
frequency pattern control let you conduct interviews in noisy areas while

Arriflex has introduced the ARRI Obie

One light, a variable light source to be providing the extra “reach” you need to pick up distant sound sources.
used as an on-camera Obie light or a reg- The tougher the environment, the more you'll appreciate the RE45N/D.
ular fill light. It is designed for maximum Its slip-on windscreen and low-frequency rolloff switch help you eliminate

light output and complete control of the
output without affecting the light’s beam
angle or color temperature. This is a

wind and handling noise. In icy weather you'll welcome its Warm-Grip™
handle. And stray electromagnetic and rf interference is virtually eliminated

3-bulb light source whose direct light out- by its balanced hum-buck coil. An added advantage is its ability to pick up
put (not reflected) provides a broad, even high sound pressure levels with minimal distortion —only 1% THD at 135 dB.
pattern continuously adjustable within a If you're a qualified buyer or specifier of professional broadcast
IR ENEL D I E RIS RE microphones you can take advantage of the EV loan-for-trial policy to try an
are selected with the high, medium or low P ) Lo . .

bulb settings, then fine-tuned within each RE45N/D without obligation. One use will convince you that the RE45N/D
setting by moving the bulbs and their com- story is not mere noise, but news. And very good news, at that.

pound reflector in and out with a focus .

knob. The kit includes hood, filter frame, o s,
camera-mounting bracket, gel filter frame v
and a set of one each blue 3216, 3208,
3206, 3204 and 3202 gels.
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Video wipe . S

Audio Kinetics has announced the .
EleclroVoice’

WIPER, a video wipe or countdown insert-
® ) a MARK IV company

er that provides a visual cue facility. A . Ev
time-code inserter option also is available.
Circle (356) on Reply Card BROADCAST/PROI?UCI ION mCROPHONES
Quality-made in the US.A. since 1927
000 Cecil Street - Buchanan, MI 49107 In Canada:
(616) 695-6831 PO. Box 520 - Gananoque, Ont. K7G2V}
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PLUG INTO
AUDIO-LINE
~ PRODUCTS
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Long-Frame & MINI:
® Telephone Jacks :
® Jack Panels
e Patch Cords |k
® Pre-Wired Patch Panels |

Call or write for information on these and
other Audio-Line producls.

audio accessories ==\,
audio line =
AUDIO ACCESSORIES, INC., MILL STREET, MARLOW, NH 03456 (603) 446-3335
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REQUIREMENTS

¢ Reliability

* Low Noise

e 1 Space Rack Mountable

* Accurate RIAA (+.05dB)

e 27dBm RMS 600 ohms balanced 21dBm RMS 600 ohms unbalanced
e Cartridge load adjustment * Non-reactive Phono Stage

e High Overload Threshold e Fully Discrete Gain Blocks

e Linear Frequency Response * Drive Loads as low as 300 ohms

SOLUTION

BRYSTON BP-1 BROADCAST PREAMPLIFIER
(BP-5 also available with 3 switchable high level inputs)

¢ Musicality
e Serviceability
e Low Distortion

® Balanced XLR Outputs

In the United States: In Canada:

COmetiam VERMONT L 50 30 MARKETING LTD.
RFO #4, Berlin, Montpelier, Vermont 05602 57 Westmore Dr , Rexdale, Ontano, Conada M9V 3Y6
(802) 223-6159 {416) 746-0300
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Bulk tape degausser

Data Security has introduced the follow-
ing products:
® The MP-14 bulk tape degausser com-
pletely erases 1,500 Oe metal-particle tape
cassettes and l-inch C-format reels. The
company also developed autogauss,
which works like a metal detector. The
tape degausser generates strong rmagnetic
fields to erase the metal-particle tape cas-
settes. When an aluminum reel is placed
on the conveyor, the tape degausser sens-
es it and drops the field strength to a
power level appropriate for C format. The
MP-14 also features a manual override of
autogauss and a media sensor to optimize
its duty cycle without requiring the oper-
ator to activate erase and reset controls.
Both strengths and modes are indicated
by lamps and an ammeter.
¢ The MP-7 bulk tape degausser complete-
ly erases 1,500 Oe mietal-particle tape used
with Betacam SP, M-Il and D-2. It features
dual diagonal coils that erase cassettes in
a single pass along a conveyor belt. Dual
ammeters monitor the field strength in
each coil.
© The TC-14 bulk tape degausser has been
re-engineered with field strengths that
completely erase tape through 900 Oe,
such as S-VHS and D-. It operates on stan-
dard 20A, 120V circuits.
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AM splatter monitor

Delta Electronics has introduced the
SM-1 AM splatter monitor. It is frequency-
agile and measures both in-phase and in-
cidental-phase modulation. Its portable ac-
tive antenna and dc power input allow the
monitor to be used for field testing. It
operates from an automobile cigarette
lighter.

Circle (358) on Reply Card
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Pro stereophones
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Audio-Technica has introduced the 900
series of professional studiophones. The
models ATH909 and ATHSI! are open-
back designs that allow the user to hear
outside sounds while monitoring program
material. When isolation from ambient
sound is required, the ATH910 responds
with a closed-back design that allows “on-
mic” operation at high monitor levels
without feedback. Features of the studio-
phones include soft foam pivot-action ear-
pads and adjustable padded headbands,
96dB sensitivity, 49 to 24Q matching impe-
dance, 30Q actual impedance and 20Hz
to 20,000Hz frequency response. All three
models feature a 3-meter straight cord
with Y-inch phone plug.
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Tape cartridge machine
Broadcast Electronics has introduced
the Phase Trak 90 record/playback stereo
(the PT-90 RPS). Features include automat-
ic tape analysis with a learn mode, a built-
in splice finder and test oscillator, optional
high/low level-sensing, LED metering of
left and right channels and four record cue

circuits, including an FSK encoder.
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Heavy-duty digital multimeters

Beckman Industrial Instrumentation
Products Division has introduced the
HD150 series of 3%2-digit, heavy-duty, auto-
ranging, digital multimeters (models
HD151, HD152 and HD153). A “Skyhook”
and tilt stand are supplied with the HD153.
The Skyhook can be flipped out from the
back so the meter can be hung just about
anywhere, After function selection, the
proper range is set automatically by a
microprocessor, so the user does not need
to hold the meter. The DMM technology
features CMOS dual metal gate, A/D con-
verter that incorporates a fast voltage-to-
frequency converter for range selection.
Amplifying this signal and connecting it
to a speaker produces a tone proportional
to the magnitude of the reading. The me-
ters all come with battery and fuses in-

stalled, and with a spare 250mA/600V
fuse inside. Test leads and an operator’s

manual are included.
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Hand-held portable test bench

A

B&K-Precision has introduced the Test
Bench, a hand-held test instrument with
the capabilities of five separate instru-

Deane dJensen’s best mic preamp is now
available in half or full rack versions, with 2, 4
or 6 channels. The new standard for audio
perfection. Hear it at Audio Rents (LA), The
Rental Company (NY) or at your competitor’s
studio. Write or call for a technical data sheet.

Manufactured for Jensen by Boulder Amplifiers

jens
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en transformers

“Twin Servo” is a trademark of Jensen Transformers, Inc.

: Preamp

Clearly the
World’s Finest
Microphone
Preamplifier

* Winner of Every
Listening Test

* 18 to 60dB Gain
* 0.4Hz to 140kHz
* Phantom Power

INCORPORATED

N

10735 Burbank Boulevard » North Hollywood, California 91601
FAX (818) 763-4574 « TELEX 6502919207 MCI UW

Phone (213) 876-0059

Closed Fridays, visitors by appointment only
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WE BUILD

STRONG

TOWERS

While Express Tower Co.
(EXCO) specializes in the
design, engingeering and
construction of guyed
towers in the 1,000-foot
and above range, they
have to be built right —
and stand up to the
toughest conditions.

For example, we’re
building a 995-ft. tower
that will support a 46-ft.,
high-power UHF television
antenna for KLTJ-TV,
Channel 57, near Houston,
Texas. It will also support
a 12-bay FM antenna. And
the tower is designed to
withstand wind velocities
in excess of 160 mph
and to meet El1A-222-D
specifications.

For complete tower
services, including main-
tenance, repair, painting and
replacement of antenna and
transmission lines, contact
Dyke Dean, our marketing
director. Tell him your con-
struction requirements and
we'll build you a tower
strong enough to meet or
exceed your needs!

EXPRESS

{ TOWER CO. INC.

Star Route East
P.0. Box 37
Locust Grove, OK 74352

918/479-6484
Fax No. 918/479-6485

Quality from the ground up.
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ments. The model 388-HD is a 41-range
voltmeter/ammeter/ohmmeter/ frequen-
cy counter/capacitance tester/logic
tester/transistor tester/diode tester/con-
tinuity tester. All of these capabilities are
contained in a case the size of a conven-
tional hand-held digital multimeter. The
test bench is packaged in a drop-resistant
safety yellow case. It features an oversized
LCD display for high readability under all
operating conditions. The test bench also
features the triple protection of reverse
polarity protection, overload protection
and high-energy fusing.
Circle (395) on Reply Card

Master control console

Wheatstone has introduced the TV-500
MTS master control console. It includes
four stereo subgroup buses, two separate
stereo master buses, a mono bus for SAP,
as well as mono sum outputs. Also includ-
ed are four fully stereo auxiliary buses for
foldback, mix-minus and special effects.
Each control comes with a pre/post fader
switch and an on/off switch. The mono in-
put modules include source selection be-
tween two mic inputs and a third line in-
put. The stereo line inputs can select any
one of four stereo sources, as well as full
mode and balance control. Input modules
include semi-parametric equalization, ster-
eo solo/cue functions and insert point
bypass switch.
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Test instrument and
field retrofit kit

Broadcast Video Systems has announced
the following products:
¢ The DIGIVIEW, an instrument for meas-
uring and checking parallel digital signals
sampled according to CCIR recommenda-
tion 601. The unit ensures accurate setup
of analog-to-digital conversion equipment
and for checking the transparency of dig-
ital processing systems. The unit is a
printed circuit card that fits an expansion
slot of any IBM-compatible personal com-
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puter with a suitable graphics adapter. A
comprehensive software package allows
component waveforms corresponding to
a selected line of the digital signal to be
displayed on the computer screen and
measurements of the numerical informa-
tion to be made. Additional facilities in-
clude the detection of erroneous data and
the ability to numerically compare the
output of a system with the input that was
stored earlier.

¢ A field retrofit kit for COX model 203
and 204 NTSC encoders. The update pro-
vides 75Q outputs of Y and C at the speci-
fied level for the Y/C input of S-VHS re-
corders. The normal NTSC outputs of the
encoder are not affected.

Circle (397) on Reply Card

Rack-mount cabinets

Winsted has announced three models of
shallow-depth rack-mount cabinets. They
are available with 10%- 14- or 19%-inch
rack space. The cabinets are designed to
EIA standards. The cabinets can be com-
bined with the System/85 consoles. Side
panels lift off easily for maintenance.

Circle (398) on Reply Card

Batteries

Cine 60 has introduced the KFC battery.
Made specifically for ENG crews, the bat-
tery is equipped with its own built-in 2-rate
charging systemn that fully charges it in
four hours, then keeps it ready for use in-
definitely by maintaining it fuily charged
while preventing dangerous heat build-up
and deterioration through overcharging.
The batteries have built-in visual indi-
cators and sensing circuits that provide
continual monitoring of charge status.

Circle (399) on Reply Card

Additional hoard features
CMX has introduced the following board
additions and new products:
¢ Additional features for the CMX 3600 in-
clude separate audio and video cross-
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Audio Transformers

Choose from a wide variety of types and packages

Computer optimized design

100% tested — consistent quality

Low distortion
Wide bandwidth
Minimum transient distortion (overshoot & ringing) e
INPUT TRANSFORMERS AND SPECIAL TYPES 2 Kz Square Wave
20Hz Typical THD Frequency Band- . Number
Impedance | Turns | Max | Below Saturation Response Width? | 20kHz | Over- | Noise | Magnetic of PRICES
Ratio Ratio | Input (%) (dBref. 1kHz) | —3dB | PhaseS | Shoot | Figure | Shield? iFaraday!
Modet Application Pri-Sec Pri:Sec | Level! 20 Hz/1kHz 20Hz/20kHz  |@(kHz}| (degrees) | (%) | (dB) (dB) Shields | PackageS | 1-19 —FOO-ZAQ ] 1000
MICROPHONE INPUT
JE-16-A Mic in for . A=1 | 79.19 | 52.36 | 36.12
JE-16-B 990 opamp 150-600 1:2 +8 | 0.036/0.003 | —0.08/—-0.05| 230 <1 <t | 17 -30 1 B=2 | 8704|5755 3970
JE-13K7-A 9""9'3 'grfl‘”c 150-3750 | 1:5 | +8 | 0.036/0.003 {-0.09/-021| 8 | <1 | <2 |23 | -30 1 1 79.19 | 52.36 | 36.12
JE-115K-E Mic in for . _
(Improved) | 1.C. opamp 150-15K 1:10 | —2.5| 0.125/0.010 | -0.25/—-0.06| 95 <1 <1 | 15 30 1 3 57.55 | 38.05 | 29.81
LINE INPUT
JE-11P-9 Line in 15K-15K [ 11 +26 | 0.025/0.003 | —0.03/-0.30| 52 <1 <3 -30 1 1 128.33 | 84.86 | 58.54
JE-11P-1 Line in 15K-15K 1:1 +17 | 0.045/0.003 | —0.03/-0.25| 85 <1 <1 -30 1 3 54.93 | 36.32 | 28.46
Line in 36 K-2200 . -
JE-6110K-B bridging (10K-600) 41 +24 | 0.005/0.002 | -0.02/-0.09| 125 <1 <1 30 1 1 77.65 | 51.34 | 37.68
N Line in 30K-1800 . _ _ -
JE-10KB-C bridging 10K-600) 4:1 +19 | 0.033/0.003 0.11/-0.08 | 160 <1 <2 30 1 3 55.83 | 36.91 | 25.76
Line in/ 600/150- | 1:1
JE-11SSP-8M repeat coil | 6007150 spiit +22 | 0.035/0.003 | —0.03/—-0.00| 120 <1 |<35 -30 1 4 204.36 |135.12 | 93.22
Line in/ 600/150- 11
JE-1185P-6M repeat coil | 600150 split +17 | 0.035/0.003 |--0.25/-0.00 160 <1 <3 -30 1 5 103.31 | 68.31 | 47.13
SPECIALTYPES
JE-MB-C ?n-ivgasy;ﬁt 150-150 1:1 +1 0.050/0.003 | -0.16/ -0.13 | 100 <1 <1 -30 2 3 47.09 | 31.14 | 24.41
“MR. 3-way® 150-150- - _ _ -
JE-MB-D mic Split 150 111 | +2 | 0.044/0.003 0.14/-0.16 | 100 <1 <1 30 3 3 79.99 | 52.89 | 41.39
MR 4-way® 150-150-  |4.4.1. _ _ _
JE-MB-E mic Split 150-150 (1:1:1:1{ +10 | 0.050/0.002 0.10/-1.00 | 40 <1 <1 30 4 1 120.12 | 79.42 | 54.79
JE-DB-E %rregcji?aorx 20K-150 | 121 | +19 | 0.096/0.005 | -0.20/-0.20| 80 | <1 | <1 -30 | 2 6 |57.29 | 37.88 | 29.64
1. (dBu) Max input level = 1% THD; dBu = dBv ref. 0.775 V PACKAGE DIMENSIONS: w L H
2. With recommended secondary termination 1 = 1%¢" Diam. x 1%6"
3. Specifications shown are for max. number of secondaries terminated in 1000 ohm (typical mic preamp) 2 =1%6" x 1%e x 1%"
4. Separate lead supplied for case and for each faraday shield 3 = 1%" Diam. X 1'%e"
5. Except as noted, above transformers are cased in 80% nickel mu-metal cans with wire leads. 4 = 1% x 1% 214" wisolder terminals
6. Deviation from linear phase, referenced to 1 kHz. 5 = 1%" Diam. x 1%
6 = 14" Diam. X 1%¢"
NICKEL CORE OUTPUT TRANSFORMERS~
Nominal 20 Hz Max Output | 6000 DE Typical THD Frequency Band-
Impedance | Turns Levei® Load |Resistance | Below Saturation Response Width 20kHz | Over- PRICES
Ratio Ratio across {n) | Loss per {%) (dB ref. 1kHz) -3dB Phase® | Shoot
Model Construction | Pri-Sec  |Pri:Sec | (dBu)  windings| (dB) | Winding 20 Hz/1kHZ 20Hz/28kHz @ (kHz) | (degrees) | (%) |Package!'] 1-19 |100-249| 1000
Je-t1-amcr |Bar.  1600-600 | 1:1 | +26 | 1 |-11| 400 | 0.002/0.002 |-0.02/-0.00 [>10MHz| <0.5 |<i®| 7 |85.62|56.62| 39.65
JE-11-DMCF | BT 1600-600 | 11 [ +21 1 1-10| 380 |0.004/0.002 |-0.02/-0.00|>10MHz| <05 |<1®| 8 |59.13|39.10| 26.97
JE-123-BLOF | Quadfilar (800000 | 13 | +32 | 2 |-11| 200 |0.041/0.003 |-0.02/-0.01] e | 95 |<to | 7 |7755| 4529 | 31.25
Bifilar 600-600 | 1:1 >10MHz| <0.5
JE-11SS-DLCF split/split | 150-600 | 1:2 +27 2 |-1.0] 190 |0.065/0.003 |-0.02/-0.01 | 5uz <05 <18 8 56.30 | 37.22 | 25.68
JE-11-ELCF _|Bifilar 600-600 | 1:1 | +23.5 1 |—11] 40Q | 0.088/0.003 |—0.03/—0.00|>10MHz| <0.5 |<1% g 38.18 | 25.24 | 17.41
JE-11-FLCF__|Bifilar 600-600 | 1:1 | +20.4 1 |—1.6] 58Q 0.114/0.003 [-0.03/ —0.00 [>10MHz| <0.5 |<1%| 10 28.72 1 18.99 | 13.10
JE-112-LCF | Quadfitar {800-800 1 114 oo 4 | 2 1_16| 290 | 0.114/0.003 |=0.03/-0.01] 50 | <05 |0 | 40 |3444|2277| 1571
150-600 | 12 : : : ’ : : 205 <1 ' ' :
JE-123-ALCF | Quadfilar |66.7-600 | 1:3 | +26.5 3 |-13 8Q [0.125/0.003 |[-0.04/+0.06[ 190 <1 <6° 8 70.01 | 35.38 | 24.41
Bifilar w/ |600-600 | 1:1 —~0.02/+0.01 [>10MHz| <0.5
JE-118-LCF split pri.  |150-600 | 12 +30 |1(sec)|—1.7| 630 | 0.058/0.002 002/ 005 158 <1 <19 8 70.01 | 35.38 | 24.41
7. Multifilar construction has no faraday shield: cannot be used as .
input transformer. All specifications are for 0} source, 600} load. e _V!” L B H W—Ce?ters
8. Max output level = 1% THD; dBu = dBv ref. 0.775 V 7=1%" x 23" X 1he 2%
9. Source amplifier —3dB (@ 100 kHz 8 = 156" x 1'%6" x 1%" 2%
10. Source amplifier —3dB (i 200 kHz 9 =1%" x 1'%e" x 1%7 2
11. Output transformers are horizontal channel frame type with wire leads, 10 = 16" X 176" X 1%e 1%

vertical channel frames available. PC types available.

s

n transformers

L d
;
jense §
INCORPORATED ‘
10735 Burbank Boulevard + North Hollywood, California 91601
TELEX via WUI 6502919207 MCI UW - FAX (818) 763-4574
PHONE (213) 876-0059

Closed Fridays, visitors by appointment only.

These charts include the most popular types which are usually
available from stock. Many other types are available from stock
or custom designs for OEM orders of 100 pieces or more can be
made to order. Certified computer testing is available for OEM
orders. Call or write for applications assistance and/or detailed
data sheets on individual models.

Prices shown are effective 1/1/88 and are subject to change without notice.
Packing, shipping, and applicable sales taxes additional.
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‘FLUSH MOUNT
75 OHM BNC
CONNECTORS

. Worldwide
exclusive

Request full
line catalog

« Recessed panelmeunt less prone to damage.

« Fully isolated. Compatible with all other
manufacturers BNC connectars.

= Beryllium copper external contact with gold
coated center contact pin.

+ VSWR characteristic (<1.1) up to 2 GHz.

CANARE CABLE INC.
832 N. VICTORY BLVD. » BURBANK. CA 91502
(818) 840-0093 + FAX (818) 842-7548
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HIGH ENERGY CORP

CERAMIC RF CAPACITORS

CORNELL-DUBILIER
MICA RF CAPACITORS

FL JENNINGS

VACUUM CAPACITORS
VACUUM RELAYS

SURCOM ASSOCIATES, INC,

2215 Faraday Avenue, Suite A
Carlsbad, California 92008
TEL (619) 4384420
FAX (619) 4384759
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points; expanded save system with GPI
configurations and switcher memory con-
figurations; keyboard assignments of sep-
arate audio and video switcher cross
points; keyboard selection of time code,
tape timer or user bits for each machine;
and expanded learn keys with eight char-
acter titles, keystroke display count and
deletion of one or all learn keys.
* CMX Version 300 software includes ad-
vanced switcher control, which includes
switcher breakaway modes and upload/
download of the switcher memory con-
tents with GVG, Ampex, Abekas, Ross,
Bosch and other switchers; pre-cue auto
assembly; text editing; mark files; and
fetch EDL time codes.
e Features for the CMX 100 include match
cut calculate expanded to allow any event
in the list; trigger mark facilities edit
through marking of triggers on either re-
cord or source tape; match-back
automatically back times tape from its cur-
rent position; and the printer port allows
use of a printer with RS-232 serial
interface.
* An audio/video switcher is designed to
work with all CMX large-scale editing sys-
tems. It provides cuts, dissolves and fade
to black for A, B and C source machines,
as well as auxiliary and black inputs. A
non-time base corrector mode allows cuts
and fade to black in the absence of TBCs.
* A patented software technique called
MC? (matched computer cut) generates a
negative cutter’s list and a CMX edit deci-
sion list. The film cut and the videotape
master generated from each list will be
frame accurate and match each other. The
two lists guarantee maximum error of one
video field over the entire show duration.
Circle (362) on Reply Card

Digital signal processor

Dalanco Spry has introduced the model
25 digital signal processor for the
PC/XT/AT, designed for real-time digital
signal processing, algorithm development
and data acquisition. It features the 40MHz
Texas Instruments’ TMS320C25 digital sig-
nal processor and is offered with on-board
12-bit, 110kHz A/D and D/A converters.
Software includes a debugger, assembler
and disassembler, signal and spectrum
display, FFT and filter applications ex-
amples, utilities for the software developer,
record and playback programs, and a pro-
gram for viewing captured data.

Circle (363) on Reply Card
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BJM ELECTRONICS

A Great Supplier to a
Great Industry

o Adapters ® Shrink tubing
IéuglloNldeo o Test equipment
® Cables ® Tools
Audio/Video ® UL approved
® Connectors cable ties
Audio/Video ® Video
® Fuses & Lamps Replacement
® Multi conductor head
cable o Wire teflon
o Multiple outlet
strips

1-800-DIAL-BJM

2008 Victory Blvd.
Staten Island, N.Y. 10314

OUTSIDE N.Y: (718) 442-0223
FAX: 718-442-1451

Circle {66) on Reply Card

NOW, FULL SHIFT
PERFORMANCE
FOR YOUR
HAND-HELD RADIO

SUPER ICOM CM-7§
13.2 volts, 900 ma, double the capacity of the
ICOM CM-7, 5 watt output for the 1C-U2/U16/H16.
SUPER |COM CM-8S

9.6 volts, 1200 ma, 50% more capacity than the
ICOM CM-8, 3.5 watt output for the IC-U2/U16/
H16/U12/H12.

Both are base charge only using CM-30, CM-35
or CM-60 chargers, and include overcharge and
short circuit protection. CM-7S or CM-8S

$65.00 + $3.00 shipping.

Call Periphex for all
your batter&/ needs.
Motorola, GE, RCA,
Kenwood, |com,
Johnson, Standard,
etc. Also complete in-
ventory of Gel Cells,
Sealed Lead Acid, Al-
kaline and Nicads. All
battery packs include
a 1 year guarantee. .
Calt or write for your
free catalog. Dealer

inquiries Invited.

-

AHIPCGRIPHEGK inc.
149 Paimer Road « Southbury, CT 06488
(800) 634-8132
in CT (203) 264-3985

Circle (67) on Reply Card
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Full-duplex intercom system

DILESS has introduced the ProCom full-
duplex intercom system, which features
push-button dialing. Each station is
equipped with a push-button unit that en-
ables the user to make the required con-
nection at the touch of a single button.
Any station may be used as a beltpack or
be table-mounted. Stations are connected
with standard 3-core microphone cables.
The automatic central unit can handle 11
simultaneous connections. Several stations
may be series connected on the same line.

Circle (364) on Reply Card

Software enhancements

,.;"“m'_\\ﬂﬂl\\“\llug. \

dbx has announced software
enhancements for the RTA-1 professional
real-time analysis system. They include
enhanced room-response curve capabili-
ties, improved microphone-calibration
capabilities and customized print-out.
Model number RTA-1 V.1.5 will designate
the new units.

Circle (365) on Reply Card

Low-pass filter line

FEagle has announced the addition of a
1kW filter line to the HLC700 series of fil-
ters. There are separate part numbers for
HF (HLC721LXXX), VHF (HLC722LXXX)
and UHF (HLC723LXXX). The design cut-
off frequency replaces the X’s in the part
number. The models cover from 3MHz to
500MHz. The filter will handle 1kW for an
unlimited time period into a 1.5:1 VSWR.
Up to 150W may appear in the stopband.
An 0.050-inch nickel-plated brass en-
closure ensures durability and protection
from large electromagnetic fields.

Circle (366) on Reply Card

Delayed sweep oscilloscope

John Fluke Manufacturing has intro-
duced the Philips PM 3070 100MHz de-
layed sweep oscilloscope with full cursor
measurement capabilities in both the time
and amplitude axes. It features an autoset
function for automatic display setups at
the touch of a button.

Circle (367) on Reply Card

Time base corrector
For-A has introduced the FA-300, an S-
VHS time base corrector. It corrects time

“With the new Continental
solid-state transmitter we
have had zero down time
despite inclement weather.’’

“At what must be the world’s most
hostile transmitter site, we have had zero
down time despite inclement weather and
antenna icing conditions. The
transmitter remained on the
air, with a minimum of power
foldback.”

“We are very pleased with
the superior sound and
performance of the solid-state

W.C. Alexander 1 kW Continental transmitter.”
Director of Engineering
Crawford Broadcasting Company

“The new transmitter has a ‘cleaner”
sound, better than any other stereo station
on the AM band in

o B oy o — ]

this market by a wide F}
margin.” r
“The reliability has !:

surpassed that of its
predecessor, in fact,
we have installed
our sixth new
Continental
transmitter.”

A Continental 1kW AM transmitter
installation for KPBC in Dallas.

For information on any of Continental
Electronics’ family of reliable transmitters,
contact:

varian® -
continental electronics division

P.O. Box 270879 Dallas, Texas 75227
Telephone: 214-381-7161 FAX: 214-381-4949

wwWw americanradiohistorvy com
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STL NOISE?

you need dynafex” noise reduction

PROBLEM: Noisy STL caused by long hop or
insufficient transmitter power. )

SOLUTION: More power, larger antenna or
dynafex noise reduction.
The test results using the Marti STL-10

Transmitter and the R-10 Receiver operating at
950.375 MHZ are as follows:

SIGNALIN | WITHNR |
2 uv —-59 db
5 uv —-64 db

14 uv —-72 db ‘
250 uv —-82 db

WITHOUT NR
-26 db
-50 db
-60 db
—-76 db

DATA: Reference + 10 db at 1,000 Hz.
Measurements conducted by Marti Electronics.

oot dynafen-

POLYLINE
¢ Blank-loaded audio
cassettes
e Empty reels and boxes
» Audio cassette boxes
and albums

AUDIO TAPE and
CASSETTES from

* Agfa * FUJI =  SHIPPED

\\ o Ampex » Maxell FROM STOCK
St TOK WITHIN

e POST-PRODUCTION andg?olrlmlzs
;[[}gp’{,/ﬂ-gvTENANCE circumstances

ASK FOR OUR FREE CATALOG
Call Polyline

312 / 298-5300

8:30 am-5 pm Central Time

1233 Rand Road
Des Plaines, IL 60016

Circle (70) on Reply Card
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base errors from S-VHS VTRs that inter-
face Y/C358 component signals as well as
composite signals from %-inch and Y2-inch
heterodyne VTRs. The TBC provides a
means of correcting color problems in-
herent in SVHS VTR systems. The Chrom-
acor Y/C delay adjustment corrects
horizontal color displacement in S-VHS
systems. The TBC provides Y/R~-Y/B~-Y
outputs. Additional features include com-
ponent processing, dropout compensation,
wideband CCD comb filter, full-frame
memory with freezes and strobes and
black stretch.
Circle (368) on Reply Card

Microcomputer-controlled
charger

Frezzi/PAG has introduced the MC2
microcomputer-controllied, 4-channel
charger. It is portable and charges any bat-
tery or mix of batteries in the 1.5Ah to
12Ah, 6V to 15.6V range. Both ac- and
12Vdc-powered models are available. The
charger is automatic, with auto ac line
select/auto cell balancing/auto mainte-
nance charge/self test program/fail-safe
shutdown/auto fault detection. Battery
voltage also is selected automatically.

Circle (369) on Reply Card

Digital test signal generator,
waveform monitor/vectorscope
and oscilloscope
Leader Instruments has announced the

following products:

¢ The model 411 NTSC test signal gener-
ator synthesizes 18 test signals with 10-bit
D/A precision. It provides precision test
signals free of the effects of drift and ag-
ing. Full gen-lock operation is provided,
or the internal reference yields +2Hz sub-
carrier accuracy. Test signals include
SMPTE, full-field and split/reverse bars;
window pulse/bar; dot/crosshatch; white,
red and blue rasters; multiburst; 100IRE
chroma signal; modulated and unmodu-
lated staircase or ramp; and switchable
APL with bounce function. Output feeds
are composite, blackburst, composite
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If you could solve the lion’s share of your equipment input, or combination of inputs, can be routed to any
needs in one place, you could spend less time running output. And, with the simple flip of a dip switch, you can
from dealer to dealer, catalog to catalog, and more time reconfigure the RDA to meet changing needs.

running your operation. That's why
Gentner Electronics, with over [
72 high performance products in ards in patch panels, too. Our
stock, is an uncommon company  ygrc 1000 Versapatch, a chassis-enclosed
providing innovative solutions to audio patch pane}, 1s hand-wired
your common problems. to your specifications and can be

terminated to our Flexiblock or
Solutions like the VRC-1000 telco-type '66’ punch block. For

Gentner is setting new stand-

Remote Control which has allowed Digital Hybrid prewired patch panels, no one has
countless engineers to monitor the edge on Gentner. With a wide
and operate their transmitters R e ; o variety of bay fronts and termi-

through any Touch-Tone™ phone.
A preprogrammed synthesized
voice gives you the parameters, R ek s . i
you make the adjustments with the Routmg Distribution Ampln'xer ' The bottom line is this—before
touch of a button. Nothing is you place a buy order for your
simpler or more dependable. next equipment purchase take a
look at what Gentner has to offer.
You'll find our uncommon stock

is stable, dependable and will pay

nations in stock, you're guaranteed
fast delivery.

Our Digital Hybrid™ is another
example of innovation in our line
of telephone interface products. It = e e you dividends for years to come.
is an auto-nulling telephone hybrid versapateh Gentner Electronics, a sound
with precision filtering and noise reduction. It solves your investment in your future.
interface problems and uses advanced digital signal

processing to analyze, isolate and stop leakage between

receive and send signals. This greatly reduces the G E N I N E n
“hollow” sound that plagues broadcast or teleconfer- ‘ :

encing applications. ELECTRONICS
Our Audio Division, with its track record for developing CORPORATION
unparalleled products, has taken the sting out of common

audio DAs. Our unique flexible Routing Distribution PO, Box 27647 - Salt Lake City, UT 84127-0647
Amplifier has overcome the typical DAs input and output (801) 268-1117 - FAX (801) 265-1394

limitations by giving you 8 inputs and 28 outputs. Any

©1988 - Gentner Electronics Corporation Gentner Electronics Corporation is publically traded over the counter and is listed in the "pink sheets!

Circle (71) on Reply Card
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sync, composite blanking, H and V drive,
burst flag, color field reference and
subcarrier.

¢ The model 5870 combination waveform
monitor/vectorscope incorporates an SCH
phase meter, a waveform monitor and a
vectorscope in one half-rack unit. The
waveform and vector displays can be su-
perimposed for hands-free monitoring.
Remote-control capability of all front-
panel functions and dc operation are stan-
dard. The case, feet and handle are

supplied.

TAKE IT ON THE ROAD.
SEE WHAT IT WILL DO.

T 3
B e nm

oy
5

gy VPN

ot
o

S

Rack-Pack™ cases are tough.
Hit the road with them and youll

prewired in advance. You can be
up and running in minutes, not
know just what we mean. Bumps hours. Also, interlocking Rack-Packs
and jolts typical of locafion shooting  can be stacked to form modular
can take its toll, even when you're workstations.

being careful So, the next ime you and your
That's why we put those unique  equipment decide to hit the road,
little ribs in the pliant high density  you'lll be better off leaving those
polyethylene shell, to absorbshock.  fragile old plywood and fiberglass
The Rack-Pack does just that, it cases at home. Move out with
repeatedly handles virtually all im- Thermodyne cases, and you move
pact. Minimal vibration reaching out with total confidence.
the interior is instantly overcome
by the elastometric shock mounts
supporting the rack frame. Delicate
equipment remains totally unharmed.
Water tight? You bet. And, versatile
because Rack-Pack opens both front
and back, so everything can be

THERMOD
TERNATIONAL LTD

20850 Alameda St, Long Beach, CA 90810 (213) 603-1976
Circle (72) on Reply Card
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» The model 3060D digital storage oscil-
loscope is equipped with a 4K word mem-
ory, 40 megasamples per second maxi-
mum sampling rate and 60MHz real-time
bandwidth. The unit offers CRT cursor
read-outs of voltage, time, frequency,
phase and voltage and time difference
ratios. The GPIB interface is standard and
allows the oscilloscope to be used in re-
motely controlled test systems conform-
ing to IEEE 488 standard. Also included
is a plotter interface that can be used to
create a hard copy of stored waveforms
on the HP-GL type plotter. Up to four
waveforms can be stored into memory.
Other features include roll mode, pretrig-
ger view, view time, memory protect and
sine and pulse interpolation. The oscillo-
scope also has a dual time base with cali-
brated delayed sweep plus alternate sweep
and triggering.

Circle (370) on Reply Card

Standby power battery

GNB has introduced the Watchman Il
deep cycle standby power battery with
Absolyte-sealed lead acid technology. It is
maintenance-free and delivers more than
300 cycles. The battery has a sealed lead
acid configuration of highly absorbent,
binder-free separators made from Manville
Tempstran glass microfibers. The battery
can be used in any position.

Circle (371) on Reply Card

Software for graphics systems

Microtime has released the Version 4.4
system software. It includes advanced 3-D
sculpting, including the capability to sculpt
individual cross sections of a model, de-
form complete models or pull individual
vertices on a model. Individual cross sec-
tions may be moved, rotated, warped and
turned into a circle or a beveled rectangle.
The second addition is local/pin lights.
The user can select multiple local lights
in addition to multiple infinite lights to il-
luminate the models within a scene. In ad-
dition, the local lights can move along tra-
jectories during an animation 1o create ef-
fects. The colors of the local lights also are
selectable.

Circle (372) on Reply Card
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VLSI-based system, dual-channel
option and still store
Pinnacle Systems has introduced the
following products:
* PRIZM is a VLSI-based system that of-
fers Z-axis image manipulation of live
video images with multiple layering of 3-D
still images, including perspective and
rotation. It is an option on the 2000 and
3000 series video work stations.

® The DC-2000 dual-channel option can
create five simultaneous layers of video in
a 2-channel system. It is designed for the
2000 and 3000 series video work stations.
The option allows users to simultaneous-
ly manipulate images with input from two
separate video work stations, using one
control panel. The option is compatible
with PRIZM.

e Still storage and retrieval has been add-
ed to the 1000 series video work stations.
Users can freeze, store and retrieve more
than 100 images on an internal disk, with
fast recall.

Circle (374) on Reply Card

Sine-wave inverter

Nouva Electric has introduced the modei
2560-12, a solid-state 250kVA sine-wave in-
verter. It employs pulse-width modulation
and operates from a battery or generator
over an input range of 11Vdc-16Vdc. [t pro-
duces 120Vac output at 60Hz, with a low-
distortion sine-wave output.

Circle (375) on Repiy Card

Cart work station
Odetics Broadcast Division has intro-
duced the CWS500 cart work station, a re-
mote, on-line cart record system that com-

F

ol 0GK
OPTIONS

Options are what our
VRC-1000 Remote Control
1s all about, and it per-
forms stock -right out of
the box. You don't have to think like a microprocessor to make it work.

The VRC-1000 will allow you to keep in touch with your transmitter using any
Touch-Tone" phone. A pre-programmed synthesized voice tells you what you

need to know, then you make the adjust-
GENTNER

ments with the touch of a button. Nothing
RF PRODUCTS DIVISION

VRC-1000

has proven to be simpler or more
dependable.

P.O. Box 32550 - San Jose, CA 95152 - (408) 926-3400 - FAX (408) 926-6639

©1988 - Gentner Electronics Corporation
Gentner Electronics Corporation is publically traded over the counter and is lsted n the "pink sheets!
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The TOTAL SOLUTION to
Automated Audio Measurements

SRRy e

Amber offers the full package for automated audio tests: high performance
GPIB hardware and easy to use, comprehensive software. At home both in
the lab and the production line, the Amber 5500 Audio Measurement System
and the PC-based AudioCheck software packlaflge gives you instant, complete

and accurate results. Simple menu driven, self-running software lets you
easily define complex tests with outputs as simple as PASS/FAIL tickets to
comprehensive full color graphs and custom multi-page test reports.

State-of-the-art measurements with balanced or unbalanced interface, dis-
tortion below 0.001%, noise below -120dBV qualifies the latest digital or
analog systems in broadcast, telecommunications and consumer audio
applications.

Find out how easy audio testing can be. Call us today.

Amber EHectro Design Inc.
3391 Grffith Street

St. Laurent, QC, Canada H4T 1W5
am Br Telephone (514) 735 4105
1 US Toll Free 800 361 3697
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Once agan,
the art of cuthin

Leave it to Sony to keep the simplicity of a childhood
art form in the sophisticated art of video editing,

For the fact is, we've made technological advances
that have added both precision and speed to editing,
without adding complexity. And that holds true for all our
editing control units.

The Sony RM-450, BVE-600 and BVE-900 clearly
demonstrate this approach. They all share Sony’s oper-
ating feel and philosophy. For one thing, they all share key
common features. Such as Auto Detect, which automati-
cally identifies the type of Sony VTR being used, and
automatically sets the appropriate control parameters
through its RS-422 serial control port.

5 / ¢ : = i In addition, they also share the ability to read Control
A

Track and Time Code. As well as the ability to perform
video/audio split edits. Yet they also oftfer a range of other
features to accommodate every budget.

For two machine editing, you don’t have to think twice. It's the Sony RM-450.

Two-machine editing has never been as smooth, effortless and flexible. The RM-450 comes
equipped with both 33-pin and 9-pin RS-422 remote control interface connectors, for comparably
equipped VTRs.

What's more, mixed operation is possible using any combination of 33-pin and 9-pin VTRs.

The RM-450 can work with Time Code based editing (with 9-pin VTR connections) as well as
CTL editing. It will also do split audio/video edits.

In fact, every aspect of the RM-450 has been designed for stress-free operation. This includes
a keyboard layout which allows for a minimum of key strokes, a JOG/SHUTTLE dial on both the
player and recorder side for convenient search, and dynamic tracking operation, and more.

Indeed. it is difficult to think of a dual-VTR editing task for which the RM-450 wouldn't be
perfectly suited.

5 e s SRRSO, The BVE-600.
: ' A/BEditing from AtoZ.
The BVE-600 goes beyond the
capabilities of the RM-450 to offer
three VTR control (two players and
one recorder). This makes A/Broll
editing possible, when used with
the optional plug-in video
switcher boards and an external
MXP-29 Audio Mixer. With either
composite or component/com-
posite boards in place, you have
dissolve, wipc, superimposition
at your fingertips..with no

www americanradiohistorv com
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ony elevates
g and pasting

BVE-600

need for an external video switcher.

In short. there is simply no more
adaptable, efficient tool for use with
U-matic® and Betacam® VTRs than
the BVE-600.

The BVE-900. Created to be at home
in any post-production house.
The BVE-900 was created with a
clear strategy in mind: design the most
expandable, easy-to-use. economically
sound editing system possible. And
make it meet Sony s rigorously high
standards. and your high demands.
This editing control unit controls
up tofour VTRs in any A/B roll edit.
cnabling you to perform sophisticated
editing chores like sync roll. sync
play. and more.
The BVE -900 gives you sweeping control of video switchers: and of audio mixers. including fader
selection and VCA control, for automated split audio/video edits.
And all this control is easily controllable. through a simple-to-
master keyboard and easy-to-read menu driven display. It's technology -
that fosters creativity. rather than thwarting it. T mesen

U 1R
N T (W %A
SN IR TN R R

Beyond any individual feature, all Sony editing control units are
built with a full recognition of your post production demands. That's
why all our units. when connected to Sony VTRs, switcher, audio
mixer and video monitors. form a system which is capable of satisfy-
ing the most difficult editing needs. Yet if you need help or service.
you only have to remember one name. Sony. W hat could be more con-
venient and efficient than that?

For more information about Sony’s entire line of editors. write to
Sony Information Center. RO. Box
6185, Union, NJ 07083. There's a Sacsar
lot more to learn about the editing ’ 1 I 1
control units that bring new
technological innovation and
performance to cutting and
pasting,

Circle (75) on Reply Card

SONY.

Professional Video

©1988 Sony Communications Products Co.. o division of Sony Corp. of Americo. 1600 Queen Anne Rd., Teaneck. N) 07666. Sony, U-matic, and Betacam are trodemarks of Sony. BVE -900
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plements the TCP1000 play-only cart sys-
tem. The work station can be operated in
aremote location. The self-contained sta-
tions include an ATtype computer and
keyboard, a sequence controller, a 10-XTM
switcher with audio and video monitor-

ing.

Clrcle (376) on Reply Card
Parametric equalizer/notch
filter

Orban has announced the model 642B
parametric equalizer/notch filter. It fea-

tures dual 4-band or mono 8-band config-
urations, selectable by a front-panel
cascade switch. Each band can be tuned
over a 20:1 frequency range; tuning ranges
of the individual bands overlap to maxi-
mize versatility. The “constant-Q” design
of the filters provides +16dB boost and
—45dB cut in each band, resulting in full
notch-filtering capability with no interac-
tion between parameters when one is ad-
justed. A vernier on the frequency control
of each band facilitates precise tuning of
sharp notches. Continuously -tunable

~ Silence is Golden and
less work with telcom c4
for RADIO and TV.

The NR system
you just set and forget.

I}

@ A product of ANT
Telecommunications, Inc.

No wasting time with
lining up — not even for
tape exchanges.

Up to 118dB dynamic range —
the widest dynamic range
available in any noise
reduction system today.

Over 15,000 channels
in use worldwide.

No breathing or pumping.

Distributed by:

RAM BROADCAST SYSTEMS INC.

346 W. Colfax Street, Palatine, L. 60067
Chicago (312) 358-3330

New York (516) 832-8080

e

tzleom ¢4

& No overshooting.
No pre or post echo.

Applications:
Cartridge machines
STL
RPU
Reel-to-reels
Cassettes

telcom c4

Silence by Design

Tennessee (615) 689-3030
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18dB/octave high-pass filters and 12dB/oc-
tave automatic sliding Besselworth low-
pass filters provide complete flexibility to
limit bandwidth.

Circle (377) on Reply Card

Studio light system

Osram has introduced the HMI 270
studio light system. It is a modular system
that consists of a lamp capable of produc-
ing five times the light of a comparable
tungsten-halogen lamp. It includes two
electronic ballasts (one for 110V/220V,
50Hz or 60Hz, and one for 30Vdc opera-
tion off a belt or the company’s recharge-
able NiCad block batteries), and an auto
12Vdc-30Vdc car battery adapter. The core
of the system features an HMI 250 W/SE
metal halide lamp. Its single-ended design
and short arc produce high luminance at
a color temperature of 5,600°K when run
at full power. The lamp is mounted axial-
ly in the reflector, and focusing can be
done either electronically or manually.
The lamp produces 4,000 lumens and
comes to full output in less than one min-
ute. It also has-a high optical output ratio
of 80% light to 20% heat. The light does
not require a conversion filter for daylight.

Circle (378) on Reply Card

Tape degaussers

Quantum has announced the expansion
of the Weircliffe 1900 series bulk tape
degaussers:
¢ The 1905 accommodates M-Il and mini
Beta SP cassettes, and the BTE-1910 is
designed for the Beta SP format.
¢ The BTE-1925 is a conveyor-type tape
degausser. It erases up to 1,400 M-II or
mini SP cassettes per hour, in their storage
cases.
® The BTE-1915 is a bulk eraser to accom-
modate the D-1 and D-2 digital cassette
formats.
¢ The BTE-1935 is a multipurpose degaus-
ser capable of erasing various tape formats
including 1-inch C format, U-matic, VHS,
S-VHS and Beta.

Circle (379) on-Reply Card
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Audio consoles

Radio Systems has introduced the RS
series of audio consoles. They are avail-
able in 6-, 12- and 18-channel models and
feature three output buses; full remote
control and tally functions on all channels;
two inputs per channel, selectable at mi-
crophone, line and consumer levels; dbx
VCA circuitry; P&G faders; timer; and in-
sert/patch points on all channels.

Circle (380) on Reply Card

Universal frequency counter

Simpson has introduced the model 714,
a high-accuracy 1.3GHz universal frequen-
cy counter. [t features three input ranges:
dc to 100MHz, dc to 2.5MHz and 100MHz
to 1.3GHz. All functions—frequency, per-
iod, frequency ratio, time interval and
totalizer—are front-panel selectable. Other
features include 1ppm time-base stability
and aging, selectable time base, X1 and
X10 attenuation, 150kHz low-pass filter,
adjustable triggering on channels A and
B, self-check and display of internal time-
base oscillator.

Circle (381) on Reply Card

Electronic power conditioners

Sola has introduced a microprocessor-
based electronic power conditioner. It of-
fers 94% efficiency at full load, plus high-
inrush overload capacity. It has output ca-
pacities of 500VA, 1,000VA and 2,000VA.
The front panel is equipped with red,
yellow and green solid-state lamps that in-
dicate operating and fault conditions. The
conditioner operates within specifications
in an ambient operating temperature
range of 0°C to 40°C. The unit is pro-
grammed for over-temperature protection,
which allows for automatic shutoff when

the ambient temperature exceeds the
specified operating conditions.
Circle (382) on Reply Card

Hand-held digital storage
oscilloscopes
Tektronix has announced the Tek T201
and T202 hand-held digital storage oscil-
loscopes (DSOs). They weigh less than two
pounds each and come with battery pack,
probes and carrying case. Both scopes of-
fer two channels, dual time base, SMHz
bandwidth for repetitive signals, and a 20

‘Stereo and Mono:

A MIXER

channels of the C279.

TN 37210. (615) 254-5651.

TO

STUDEES REVOX

Every input on the Studer Revox C279 mixer is a stereo
input. . .and a mono input.

Line level stereo, balanced mono and balanced microphone, each
with a separate input position. Mix them or match them with all six

Built to strict Studer Revox standards, the C279 makes no compromises
in durability or sonic performance. No “small mixer” short cuts here.
[f you're looking for a compact mixer built like the big boards, the
compact C279 mixer is tough to match.
Details available from your Studer Revox Professional Products Dealer,
or contact Studer Revox America, [nc., 1425 Elm Hill Pike, Nashville,
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atari’s compact

EC-201 SMPTE/EBU time-
code reader is a natural for
field or studio operation, and
it costs only $495. It offers
1/20 to 60X playspeed read-
ing, 40 hour continuous use
on battery power, and re-
shaping circuitry on the loop
output.

This advanced reader
features a full hexidecimal
user bits display (with a hold-
button for edit logging); a
~10to +10 dBV input range;
balanced XLR inputs/out-
puts, and includes an AC
adapter, belt clip and batter-
ies. It measures 1.5" x 4 2" x
5" and weighs 18 oz.

Contact Otari at (415)
341-5900 for your nearest
dealer. From Otari: Technol-
ogy You Can Trust. Otari
Corporation, 378 Vintage
Park Drive, Foster City,
CA94404.

0/TAR/I}

©Otari \
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megasamples per second sampling rate
with 20ns resolution. The scopes feature
preset parameters.

Circle (390) on Reply Card

Computer prompter upgrades

Tekskil Industries has improved its 909C
computer prompter. It features larger type,
almost doubte the original font, plus a low-
er-case prompt font. A 10A ac adapter per-
mits the field power supply to be used in
the studio with adequate power to operate
the computer and three 12Vdc monitors.
A 12V monitor conversion kit also is fea-
tured for the lkegami 9-inch monochrome
PM 930 monitor.

Circle (391) on Reply Card

Color sync generator

15-170a
color sync generator

FREQ SC/H HORZ
TRIM PHASE PHASE

o000

ON GENLOCK

Video Accessory Corporation has an-
nounced the model 200 color sync gen-
erator. It provides RS-170A blackburst,
sync, subcarrier, blanking, burst flag,
horizontal drive and vertical drive signals.
The unit ensures that all gen-lockable vid-
eo equipment is synchronized, and can
free run or gen-lock to other video sourc-
es. Outputs and loop-through input are lo-
cated on the back panel. Power and gen-
lock indicators, frequency trim, subcarri-
er phase and horizontal phase adjust-
ments are located on the front panel.

Circle (392) on Reply Card

GE THE DETAILS FROM PESA NOW!

Suite C-4, Miami, Florida 33015

als, PESA Pesa America Inc., 6073 N.W. 167 Street,
o—s ) s
(O - : : - X 3¢

Telephone (305) 556-9638 Telex 6712435 Fax (305) 556 5536
Circle (101) on Reply Card
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Zero acquires Anvil Cases
Zero Corporation, Rosemead, CA, has acquired Anvil Cases.
It will become a part of the Zero Halliburton Division of Zero
Corporation. Zero designs and manufactures enclosures and
accessories for the electronics industry.

Hughes signs for Westar satellite fleet

Hughes Aircraft Company, a unit of GM Hughes Electronics,
El Segundo, CA, has signed an agreement to purchase the
Westar satellite system from Western Union. The Westar system
includes three C-band communications satellites in orbit and
a fourth on the ground that is scheduled to be launched in 1989.
The Westar satellites will be operated jointly with three Hughes
owned and operated C-band Galaxy satellites. The purchase
does not include the Westar earth stations.

Otari moves to new headquarters
Otari has moved to new headquarters located in the
Vintage Park Development. The address is 378 Vintage Park
Drive, Foster City, CA 94404; telephone 415-341-5900. The

Business

2-story facility houses 34,000 square feet of combined office
and warehouse space. New additions include an acoustically
designed listening room by RLS Acoustics, customer training
facilities, and a special test room for the laser-based Thermal
Magnetic Video Duplicator {TMD).

Rank Cintel expands Midwest offices
Rank Cintel, Valley Cottage, NY, has relocated its Midwest
broadcast sales office to new, expanded premises. The address
is 830 E. Higgins Road, Suite 103, Schaumburg, IL 60173;
telephone 312-884-0770. The offices have been equipped with
a fully digital graphics suite for demonstrations of the Gallery
System still-image management/library.

Lexicon acquires Roscor sports video editor
Lexicon, Fort Lauderdale, FL, has purchased from Roscor all
of the assets and the business of Roscor related to the Roscor
sports video editor, an advanced computerized video editing
and analysis system. The Roscor system is a major addition
to Lexicon's PlayBASE sports analysis product line.

SYSTEMS WITH
RELIABILITY

MANUFACTURER OF;
COAX TRANSMISSION LINE,
WAVEGUIDE SYSTEMS,
AND UHFNVHF/FM
ANTENNAS

( Y
ZERO LOSS VIDEO DELAY

[bvs

DL 705 SERIES

¢ Transparent video timing

jumpers and fine trim

Looping input, 2 outputs per card

Input and output return loss better than 40db
Flatresponse to 5.5 MHz
Versions to plug directly into popular DA frames

broadcast video systems Itd.

¢ Phase equalized

* Delays from 10ns to 1945ns via

* Upto12cardsin 2 RU frame

FOR ALL YOUR
BROADCAST EQUIPMENT

40 West Wilmot Street, Richmond Hill, Ontario L4B 1H8
Telephone: (416) 764-1584

Telex: 06-964652  Fax: (416) 764-7438

.
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NO. WEARE, NH 03281
603-529-2500

NEEDS k
CONTACT:
MIKE COMITO
OR
DOUG ROSS PRECISION
SWR. Inc. }
EgusTE 77 L

TEST TA

D8

Standard Tape Laboratory, Inc,
26120 Eden Landing Road #5, Hayward, CA94545
(415) 786-3546

Audio/Vi Applic.
FREE 44pg Catalos & 80 Audio/ Y deo Apon
1.7 PHONO, MIC,
. - TRANS, ACN, PRES§
vnso
smeo e ae '/ Boxes

2-in: t8~0ut Audio
~ . 2-in/2a-0ut Autle 9

B gein 1eout Si0E

o
Vidoo & Aud 5o Dist Ampts.
AGB-Sync Dist Ampls

OPAMP LABS INC {213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038

Routing Switchers

35
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MODEL CS-8R
Dial Access Controller

MODEL CS-8 DIAL ACCESS CONTROLLER $449

Use any touch phone and ordinary dial-up lines to operate
eight separate remote site Form C relays and also check
the states of up to eight external inputs. Audible telemetry
acknowledges commands and indicates the on/off condi-
tion of each external input.
* Four selectable modes

1. Latched

2. Momentary

3. 1 of 4 exciusive OR latched

4. 1 of 8 exclusive OR latched
e User programmable access

code

Front panel touchpad optional

v g e

Master reset function
Auto answer on 1-8 ring
LED status indicators
+12 VDC powered
Rack and wall mount
versions

MODEL CS-100 DTMF CONTROLLER $499

The CS-100 puts sixteen remotety commandable relay out-
puts at your control when connected to your remote radio
or microwave link. '

* Four selectable modes ¢ User programmable
1. Latched access code
2. Momentary + 12 VDC powered
3. 1 of 8 exclusive OR latched 1MV to 3V DTMF input
4. 10of 16 exclusive OR latched ¢ Barrier strip terminals
Card cage construction

Front panel touchpad optional

MODEL CS-1688
TOUCHTONE CONTROL BOARD

This is the same powerful con-
trol board as used in the
CS-100 panel.

¢ Programmable access code
e On board pre-amp
e Four selectable modes
1. Latched
2. Momentary
3. 1 of 8 exclusive OR latched
4. 1 of 16 exclusive OR latched
¢ Open collector outputs
e Std 4.5”x6.5" card size
e 22 pin gold plated edge
connector
¢ Mating connector supplied
e 10-28 VDC operation

$189

MODEL CS-16
TOUCHTONE CONTROL BOARD $149

Sixteen latched open collector outputs. Physically similar
to the CS-1688.

Please inquire about our superb line of dial access paging
and radio telephone interconnect products.

23731 Madison St.
Torrance CA 90505
Phone (213) 373-6803

L

CSII is a registered trademark of Connect Systems [nc.
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', eOple

William G. Connolly, Richard K. Wheeler and John
Richardson have been appointed to positions with Sony,
Teaneck, NJ. Connolly is president of the Advanced Systems
activity group, and will manage activities such as HDTV.
Wheeler is president of Sony Communications Products Com-
pany and is responsible for sales and marketing of products
for the professional video, broadcast and professional audio
divisions. He also oversees the customer service support, prod-
uct management and finance/administration. Richardson is
sales director.

Eugene W. Hammerle has joined AF Associates, Northvale,
NJ, as director of engineering. He assumes both line and ad-
ministrative responsibilities. He manages the systems engineer-
ing department, which inciudes the design of TV systems—
studios, control rooms, editing facilities and mobile units. He
also helps identify and implement growth opportunities in
broadcast engineering.

Margaret F. Coppenrath has been named regional distribu-
tion manager for the Atlanta Distribution office of Agfa-Gevaert,

Broadcast Proven
Patch Panel Assemblies.

LSC VPP-26

Video patch panel

kSQ \;VEP'3 00A '  for Brochure
udio/video patch panel and Pricing

LSC WPP-26SS (617) 244-6881

Pre-wired audio patch panel 1-800-848-4890

LAKE

The Systems Company

287 Grove Strééé

Newton, Massaghusetts_ 02166; z
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Ridgefield Park, NJ. She is responsible for customer service for
the Southern region of the country.

Simon Bohannon has been appointed CSD manager for
Audio Kinetics, England. He is responsible for the service and
training department. Tim Harrison is technical sales engineer.

Tom Creighton of THC Associates, has been appointed
Washington consultant for Comark Communications, Colmar,
PA. Creighton is responsible for establishing and maintaining
technical liaison with the corps of Washington, DC, broadcast
consultants in areas relating to the company’s line of tetrode,
klystron and Klystrode tube-equipped transmitters, as well as
its comprehensive line of RF transmission systems and
components.

Donald F. Bogue has been named acting president and chief
executive officer for Cubicomp, Hayward, CA.

Off-The-Shelf

‘Shipping!

RACK SLIDE KITS

NOW AVAILABLE: ~ * 2eaigies o i veme <
A fll" Iine Of kIlS fOI’ e Precision ball bearing
rack mounted VCRs.

slides
Expensive tape decks o Fast, easy installation
pull easily from rack

ci’-lbim?ts, stay secu;ely in For FREE Full-Line
et A Catalog call toll-free:

RS 800-447-2257

ing, and maintenance.
THE WINSTED CORPORATION
10901 Hampshire Ave. So. * Minneapolis, MN 55438
TELEX: 510 601 0887

FAX: 612-944-1546
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Nothing
sells an
LPB" console

like the station that bought one

TX 100kw FM—“Delighted; it simply won’t stop.”

What are you saying about your console?
Call your LPB Dealer or LPB

We recently surveyed a group of radio station General Managers who purchased LPB audio consoles...

UT FM—“Love it; would certainly buy another. Best all-around console we’ve ever had.”

NY AM—“Creat board; our second LPB. Wouldn’t buy anything else.”

SC AM—“Best I've ever had. It was recommended by our consultant. Have anyone interested call us.”

OH FM—“Our second LPB board, because we liked the first so well!!! Never had any problem with either.”
WV 50kw FM—“Couldn’t be happier with it. Certainly pleased with your rep’s presentation.”

CA AM/FM—Our operators love it. It’s a solid console. The good layout made it easy to install.”

@ is a registered trademark of LPB Inc.

LPB Inc.

28 Bacton Hill Road
Frazer, PA 19355
(215) 644-1123

LPB
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Your video production creativity soars to new

heights with ALTA’s Cygnus. Our full frame, infi-

nite window TBC/Synchroniser and its palette of
special effects transform your video production
dreams into reality.

With Cygnus’ Digital Picture Freeze,
strobes, variable posterisations, colourisations
and variable mosaics, your creative limits vanish.
And ALTA takes your video production dreams
one step beyond with full 8-bit resolution, proc
amp controls, 4 x 1 video/stereo audio switching.
You master the entire spectrum with finger-tip
ease. ‘

Video visions materialize with Cygnus, ALTA's
unbelievably economical creation in PAL or
NTSC. Contact us or your distributor for com-
~ plete details.

ALTA

GROURP, INC

. 535 Race St. San Jose, CA 95126 USA
Tel 408-297-2582 Telex757994 Fax 408-2971206

Photo by Paul Tepley.  Compliments of San Jose Clevetand Ballet.
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Randall Smith has been appointed Western regional sales
manager for For-A Corporation of America. He is responsible
for marketing and support of broadcast, video and in-
dustrial/CCTV products in the Western United States.

John Duty has joined Arriflex, Blauvelt, NY, as Midwest
lighting sales manager. He is in charge of all sales and service
of ARRI, HMI, Fresnel, kit and specialty lighting, and for the
ARRI Grip line of lighting and grip products.

Harrison J. Klein has been elected to the board of direc-
tors for Hammett & Edison.

Thomas E. Yingst, Robert R. Weirather, Fred Brown,
Scott Martin and Kent Pendleton have been appointed to
positions with Harris, Quincy, IL. Yingst is vice president and
general manager of the Broadcast Division. Weirather is direc-
tor of strategic marketing for the Broadcast Division. He is
responsible for marketing, including new production identifica-
tion and development, marketing research and external com-
munications. Brown is radio district sales manager for lowa,
Wisconsin, Minnesota, upper Michigan, Nebraska, South Dakota

2 NEW COMPONENT
VIDEO PRODUCTS

COMPONENT 5X1 ROUTER
» 3 CHANNEL 5X1
« LOOPING INPUTS

BN - DUAL OUTPUTS
. ALL FORMATS + MODULAR DESIGN

« REMOTE CONTROL OPTIONAL

« ECONOMICALLY PRICED - $1345
----------- ALSO -----------
COMPONENT COLOR CORRECTOR
« EASILY ADJUST GAINS/DC's OF EACH
H» COMPONENT CHANNEL
5

+RGBorY, R-Y, B-Y,

‘- HDTV

« DUAL OUTPUTS -+ LOOPING INPUTS

* EXCELLENT VALUE - $2350
CONTACT YOUR DEALER, WRITE OR CALL

SIERRA VIDEO SYSTEMS INC.

P.O. BOX 2462 GRASS VALLEY CA. 95945 (916) 273-9331

Circle (88) on Repty Cara

www americanradiohistorv com


www.americanradiohistory.com

and North Dakota. He represents the line of AM, FM and short-
wave transmitters, FM antennas, audio equipment and service
training programs. Martin is radio district sales manager for
North Carolina and South Carolina. His territory has been ex-
panded to include Florida and Georgia, where he represents
the line of AM and FM transmitters, antennas and audio equip-
ment. Pendleton is radio district sales manager for southern
California, southern Nevada, Arizona, Colorado, Utah and
Hawaii. He represents the line of AM, FM and short-wave
transmitters, FM antennas, audio equipment and service train-
ing programs.

Hans P. Dettmar has been named president of Lightning
Eliminators and Consultants, Santa Fe Springs, CA.

Dave Richardson, Rick Fisher and Omar Fattah have
been appointed to positions with McCurdy Radio, Palatine, IL.
Richardson is Western regional manager. He is responsible for
developing additional sales for the audio-for-video line. Fisher
is Midwest regional manager. He also is responsible for develop-
ing additional sales for the audio-for-video line. Fattah is
marketing manager. He is responsible for international sales,
new market development and coordination of the dealer
network.

SONEX acoustic foam is deadly to distracting background
noise. And it'll look great in any hi-tech studio or pro audio
facility. Simply hang sheets of this patented, professional
foam to control reverb, eliminate stray reflection, and kill
standing waves. Call or write us for all the facts and prices.

AlphaAudio. y

Acoustics

2049 West Broad Street
Richmond, Virginia 23220 USA (804) 358-3852
Telex: 469037 (ALPHAAUD CI) FAX: (804) 358-9496

Acoustic Products for the Audio Industry

SONEX is manufactured by Hlbruck and distributed exclusively to the pro sound industry by Alpha Audio.

Pe fect Timing,

PROGRAMMABLE
CLOCKS

.
” G343

750 E SERIES
One or Two Events,
Thumbwheel Programming

$364-452

720 SERIES
10 Events,
Micro-Processor Based

$845-1150

/-ﬁi' RAM TIME PROGRAMMER e
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e et .
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780 SERIES
Up to 96 Events Stored
in Random Access Memory

$1313-1654

. - - - a0

ESH = % HE
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ES 790

1000 Events, Microprocessor-
Based, 32 Output Channels

$2300

(213) 322-2136
142 Sierra St., El Segundo, CA 90245
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MOTORISED

Penny & Giles motorised faders — the way
ahead for the new generation of manual

and automated mixing consoles. Just part of
Penny & Giles’
comprehensive
range of audio and |
video controllers.

rapid response
to commands

sensitive manual control
digital, VCA or analogue compatible

update
signalling
incorporated
positioning
repeatability
0.5mm

Penny & Giles

For further information and audio and video
controllers are

technical data contact us on  renownedtor

(213) 393 0014 high quality and
reliability. Join

the world's leading

P 7[_6/ broadcasting and
Fey7GIes =,

don't settle for
anything less.

Penny & Giles Inc

2716 Ocean Park Boulevard #1005
Santa Monica California 90405 USA
Tel: (213) 393 0014 Telex: 858866
Fax: (213) 450 9860
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Peter C. Lowten has been appointed vice president of
marketing for Quanta, Salt Lake City.

Stan Hubler and Gene Behrend have been appointed to
positions with RTS Systems, Burbank, CA. Hubler has been pro-
moted to vice president, director of engineering. Behrend is
systems engineer.

Phil Guy has been appointed marketing manager for Sound-
tracs plc, Surrey, England. He is responsible for increasing the
company’s profile in respect to new products, and for organiz-
ing the day-to-day operation of the marketing department.

Leo Burnett has been named agency of record for the audio-
video department of BASF Information Systems, Bedford, MA.
He is responsible for the strategic advertising role for the com-
pany’s consumer and professional audio and video products.

Peter Cornell and Yoel Schwarcz have been appointed to

RUSLANG
HAS IT ALL
RADIO AND T.V.  STUDIO FURNITURE

H
S
3
NG
N
S
£
&
.
N
S

BUY DIRECT AND
SAVE

Write for our complete 40 page catalog
showing RUSLANG’S fine studio furniture
and consoles.

320 Dewey St. Bridgeport, CT 06606

Telephone: (203) 384-1266
Circle (100) on Reply Card
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positions with Klark-Teknik, England. Cornell is technical sup-
port manager. Schwarcz is product manager.

Quentin R. Nelson has been appointed Northeast regional
sales manager for Magni, Beaverton, OR. He is responsiblé for
sales in New York, the New England and Commonwealth states
and Michigan.

Stephen H. Edmunds, David Bower, Peter Rainger and
David F. Craddock have been appointed to positions with
Dynamic Technology, London, England. Edmunds is manag-
ing director. Bower has taken over management of the sales
department. Rainger is research consultant with responsibilities
for coordinating and extending the research and development
activities. Craddock has resigned from the company to form
a consulting company. He will act as a consultant for Dynamic
Technology.

Charles J. Motta, Jr. has been named vice president of
marketing for Prime Image, Saratoga, CA. He will work with
dealers in the Eastern United States and will establish off-shore
dealers.

For AM, FM, SCA
and TV modulation monitors.

WHEN ACCURACY COUNTS...COUNT ON...

Call (215) 687-5550 or write for more
information on Belar AM, FM, Stereo,
SCA and TV monitors.
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STOP GROUND-LOOP UM

VIDEO HUM STOP
COIL...HSC 1

Will ELIMINATE HUM and
other INTERFERENCE in
Video Lines caused by dif-
ferences in Ground Potential.

For Color and Black and White.
FLAT-DC to 6.5 MHz.

No Low-Freq or Hi-Freq. Roll-off.

No Differential Phase Distortion.

No Differential Gain Distortion.

No Envelope Delay.

Passive Device - Failure Free-Low Price.
Small Compact Package 4" x 4" x 2-1/4". ]

ELIMINATES HUM
AND INTERFERENCE:

IN STUDIO

* Between Buildings

* On fong runs in Buildings

* Between Studio and Transmitter
¢ On Incoming Teico circuits

¢ On Outgoing Telco circuits

IN FIELD

* Betw. Remote Truck and Telco

* Betw. Remote Truck and Microwave
* For Intertruck Hookup

¢ For VTR Units

* For Monitoring Lines

AUDIO-VIDEO ENGINEERING COMPANY

Available on

10 day free trial 65 Nancy Blvd., Merrick, N.Y. 11566

Tel. (516) 546-4239

TAONICS LABQRATORY, INC

LANCASTER AVE. AT DORSET. DEVON. PA 19333 /
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[ Built-in 20 Watt Amplifier |
[ Balanced Input XLR and Post
[J 110-220 VAC Operation
"] 2Way High Fidelity

[C] Die-Cast Aluminum Case

FREE CHEMTRONICS CATALOG!
Comprehensive new source for over
200 products used in electronic man-
ufacturing and field service. Precision
cleaning agents, flux removers, bulk
solvents, circuit refrigerants, precision
dusters, non-residual wipers, foam
swabs, premoistened pads/swabs,
antistatic compounds, conformal coat-
ings, lubricants, adhesives, desolder-
ing braids, rosin core solder and solder

DDRa%r\goumlgp:zn:: X masking agents. Complete with tech-
an|e]$‘1)99n95 \' nical specifications and application
' — guide.

0

MI KRO LAB 4121 Redwood Ave,, Suite-215, LOS ANGELES, CALIFORNIA 90066/(213) 306-0120

\/\ \

Chemtronics Inc.
681 Oid Willets Path
Hauppauge. N.Y 11788
516-582-3322
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AKG
Audio-Technica
Beyer-Dynamic
Crown
Countryman

Electro-Yoice

PRICES

All 50 States
TOLL FREE
— 800-356-5844
In WI: 800-362-5445

&NSEYBOLD RD.. MADISON, WI 53719-1393 (608)27]_]]00
A/ A
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UNBEATABLE

Tom Volpicella, Scott Petrozzini and Keith Scott have
been appointed to positions with Fuji Photo Film USA.,
Eimsford, NY. Volpicella has been promoted to professional
district sales manager. He is responsible for managing the sales
force and for network sales in the Northeast region. Petroz-
zini has been promoted to senior account representative. He
is responsible for key account sales in the New York metropol-
itan area. He also works with and supervises the other New
York account representatives. Scott is account representative,
professional products. He is responsible for professional sales
with post houses, duplicators and dealers in southern California.

John E. Fick has been appointed applications/sales engineér
for Gentner RF Products, San Jose, CA. His duties include
customer assistance and sales of the VRC-1000 remote-control
unit and accessories, as well as all othér products.

Frederick P. Collins has been appointed chairman of the
board and chief executive officer for Microwave Radio Corpora-
tion, Lowell, MA. He will be leading the strategic direction of
the compary. Collins previously served as director, managing
partrier and chief technology officer.

BN
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T

I €

_ prove your

favorite camera. { (<227} -

~y,

Load thé new Sony ECM-672 shotgun on your
camera and you'll swear your camera disappeared.

This microphone’s unique floating capsule design
shuts out vibration and handling noise. And its
superior transformer shielding blocks electrical hum
and hash from cameras. What you get is the crisp,
disciplined sound that Sony shotgun mics are famous
for. All in a compact, one-piece package.

[t rins on a common AA battery for an uncommeon

I — i —— —

- s wi?

3000 hours. Or on phantom power. And comes with a
windscreen that clamps on so it can't slide off.

Add the virtues of a built-in low cut filter and a
modest price and there you have it. A great shotgun
that won't shoot your budget to pieces.

To hear more about the ECM-672 and other
broadcast quality shotguns, talk to your Sony
Professional Audio representative. Or call Sony at

800-635-SONY. SONY.

Sony Communications Products Company, Professional Audio Division, 1600 Queen Anne Rd., Teaneck NJ 07666. Professional Audio

©® 1988 Sony Corporation of Americd. Sony is a registered trodemark of Sony Corporotion.
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Professional services

VIR JAMES P.C.
CONSULTING ENGINEERS

Applications and Field Engineering
Computerized Frequency Surveys
3137 W. Kentucky Ave.—80219
(303) 937-1900

DENVER, COLORADO
Member AFCCE & NAB

P &
= EQUIPMENT GROUP

u
= [
B SPECIALISTS IN USED & NEW =
B WE BUY-SELL-TRADE-CONSIGN =
B FREE CATALOG ON REQUEST =

(214) 869-0011 DaLias
FEENEENENEEEEEERETSR

\.

FCC ON-LINE DATABASE

datsworld’

Allocation/Terrain Studies
AMeFM e TV o LPTV @ TFS
P.0. Box 30730
Bethesda. MD 20814
(301) 652-8822 1-800~ 368-5754

TEKNIMAX

TELECOMMUNICATIONS

DENNIS R. CIAPURA
PRESIDENT

11385 FORESTVIEW I~
SAN DIEGO CA 9213)

(619) 695-2429

- UM

MUNICATIONS I'N C
* Radio and Television System Design
* Transmitter and Studio Installation
* Microwave and Satellite Engineering
and Installation
12 North Willow St.

201-746-9307 Montclair, NJ 07042

D. L. MARKLEY

& Associates, Inc.

CONSULTING ENGINEERS
2401 West Moss Ave.
Peoria, Illinois 61604

(309) 673-7511
Member AFCCE

EVANS ASSOCIATES

CONSULTING TELECOMMUNICATIONS ENGINEERS]
AM-FM-TV-CATV-ITFS-LPTV SATELLITE
216 N. Green Bay Road
Thiensville, Wisconsin 53092
Phone: {414) 242-6000 Member AFCCE

BLAIR BENSON

Engineering Consultant
TV Systems Design and Operation
23 Park Lane
Norwalk, CT 06854
203-838-9049

\|/ AMERICAN LASER SYSTEMS, INC
— EE—
751 5. Kellogg Ave.
/l\ GOLETA. CA 93117 11SA

ENG ¢ STL LINKS ¢ SPORTING EVENTS
Solutions to LICENSE-FREE, short range
video/audio transmissions via infrared
atmospheric links

LORRAINE SHALLENBERGER
MARKETING MANAGER

805/967-0423
FAX 805/683-4382

| EastCoast Videg Systems

IN-VIME.

A full service
company providing...
« Consuitation
* Engineering & Design
* Instaliations
¢ Training

Serving...
« Cable Systems
« Corporate Facilities
« Broadcast Facilities
« Teleproduction Facilities

|~ 178 Casterline Road = Denvilie, NJ 07834 «

(212) 4317253 |

CHUCK JONES
ANTENNA SYSTEMS
SPECIALIST
618-564-2481

SOUTHERN ILLINOIS ANTENNAS
- bUBY
[T L

340 WEST 55TH ST.. NEW YORX, NY 10019 (212) 769-4660

System Design
Studio Planning
Teleconferencing

DIMENSIONS
ORGANIZATION LTD.

Broadcast Engineering Consultants

SMITH and POWSTENKO

Broadcasting and Telecommunications
Consultants
2033 M Street N.W., Suite 600
Washington, D. C. 20036
(202) 293-7742

Robert J. Nissen

THE NISSEN GROUP, INC.

Communications Technology Consultants

32 Ridge Drive + Port Washington. New York 11050

(516) 944-5477

JOHN H. BATTISON PE.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV
Antenna Design, Proofs, Fieldwork
890 Clubview Blvd. North
Columbus, Ohio 43085
614/888-3364

ERIC NEIL ANGEVINE, P.E.
consultant in acoustics

specializing in broadcast studio acoustics

Stillwater, OK 74075
405-372-3949

910 Lakeridge Drive
405-624-6043

MAILING LABELS

AM, FM & TV
CALL

dataworld’

1-800—368-5754

r'—va Tie Lines ™1
'PATCHPRINTS v A1 2 Mon A B
Custom Patch Bay Labelmg 101 the Audio/Video Inoustries
By

PATCH BAY DESIGNATION COMPANY

Div of Gleroate Rubver Stamp & Printing Co . Inc

CHARLIE SCHUFER

P.0. Box 6278, Glendale. CA 91205
742 San Fernando R

4 lephone
Glendale. CA 91204

(81 8) 2415585

Consultation Services

Lightning - Power Conditioning - Grounding
Over 40 years experience. work guaranteed

Roy Carpenitet

Lightning Eliminators and Consultants
13007 Lakeland Rd , Santa Fe Spnnas CA 90670
1213) 946 6886 TWX 910 586 1381

UNUSED

CALL LETTERS
CALL

dataworld’

1-800—368-5754

Frankiyn R. Beemish & Co.
Engineering for the Video, Motion Picture & Recording Industries

VIDEO POST. BROADCASTING. CONFERENCE CTRS. THEATERS, RECORDING
FACILITIES AND SYSTEMS DESIGN & IMPLEMENTATION
ANALOG & DIGITAL VIDEC AUDIO. HOTV
ARCHITECTURAL ENGINEERING

. ELECTRICAL. HVAC. ACOUSTICAL

574 Sunrise Highway, Baldwin, NY 11510 516/867-8510

BROADCASTING CONSULTANTS
AND ENGINEERS
» FCC Applications and Field Engineering
* Frequency Searches and Coordination
* Tower Erection and Maintenance
= Facility Design and Construction

Contact:

KENNETH W. HOEHN w.nc
23400 Michigan Avenue é
Dearborn, M1 48124 313} 562 6873

Hall Electronics
Broadcast Equipment & Components

» We sell quality used radio broadcast equipment
with 30 day warranties & sconomical prices.

* Wae buy used equipment.

* SEND FOR FREE FLYER!

P.O. Box 7732

Charlottesville, Va. 22906

(804) 973-8697

PRO/INDUSTRIAL VIDEO REPAIR

* RAPID TURNAROUND « UPS PU/DEL DAILY
OF VO5850's AND * ON SITE PREVENTIVE

VO5800's MAINTENANCE
* GUARANTEED SERVICES IN
REPAIRS NORTHERN CA. AREA

{418) 391-2640

VIDEO TECHNICAL SERVICES
511 Sir Francis Drake Blvd., Greenbrae, CA 94904
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10 Stereo In
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Remote || Controls
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ted and leg

sverens NI P.0. Box 1342

AS-101

Bellingham, WA 98227

AUDIO SWITCHER

dabie control buttons @ Optional RS-232 interface
® Instant or overlap switching
® Front panel accessible level controls

@ Optional relay follow switch outputs
@ Plug-in screw-clamp terminals

1206] 734-4323
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Advertising rates in Classified Section are $1.50 per word,
each insertion, and must be accompanied by payment to
insure publication.

Each initial or abbreviation counts a full word. Minimum
classified charge, $35.00.

For ads on which replies are sent to us for forwarding
(blind ads), there is an additional charge of $40.00 per in-
sertion, 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

I Classified I

FOR SALE: 1983 Ford Econoline 350 E.F.P. Van. Less than
4,000 miles. With Two Honda 4kW Generators. Dual air con-
ditioning system. lkegami Colour monitors, 3 Hitachi SK-91
Cameras with base stations, Fuji optics, and 600’ cable.
Ramsa audio Quanta Q78 CG, Clearcom 4 channel ICM,
Audio/Video patching, Tektronix and Hitachi waveform and
vectorscope. READY TO ROLL! Maks offer. Steve Coulam,
Director of Engineering, KDVR TV-31, 501 Wazee Street,
Denver, CO 80204 (303) 595-3131. 7-88-1t

EQUIPMENT FOR SALE: 2-ACR’s, plus 3,000 carts, plus
Storeel storage, 1-ADDA 750 Still Store (3 Panels, plus 2
drives), 2-HL-79, 2-HL-83, CDL 480 MC Switcher, EPIC
editor, CDL 480 Prod. Switcher (2 M/E). Call Don Hain,
WPLG-TV, 305-325-2342. 7-88-2t

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. Telsphone (213) 379-4461. 8-81-tfn

NAPA VALLEY COMMUNITY COLLEGE: After High School
or military Tech school, learn telsvision studic squipment
repair. Napa, CA. 94558 (707) 253-3000. 6-88-3t

SERVICES

AUDIO AUTOMATION: Computer controlled, 8-CD
changers, music and commercial program softwars, hard
disc for commercials. Complets: $6900. BGM INTERNA-
TIONAL, (904) 438-8054. 7-71-tfn

TRANSMITTER TUBE REBUILDING SINCE 1841:
3CX2500, 4CX5000, 4CX15000 and many others. Write for
details. FREELAND PRODUCTS INC., Rt. 7, Box 628, Cov-
ington, LA 70433, (504) 893-1243 or (800) 624-7626.

6-79-tfn

TP-66 PARTS, acc., and reconditioning. NEW TP-66 8K.
SIMBER BROADCAST SERVICES, {609) 435-1091.
7-88-1t

TP-66 AND TP-7 PARTS for less, projectors available and
access. SIMBER BROADCAST SERVICES, (609) 435-1091.
7-88-1t

FOR SALE

FREE TCR100 and SPU with purchase of 2000 varying
length TCR carts. Also available: 1 Quantel 5000 + two
channel DVE, 2 RCA TK27 film chains, 1 RCA TR70B or
C (your choice) quad machine, and 1 RCA TS4A switcher
system. Please call Tom Bentsen at (301) 338-6455 for
details. 6-88-2t

FOR SALE OR TRADE: Scientific Atlanta 7 Metre C-Band
TVRO with 8840A Controller and 6602 Receiver. Second
receiver optional. All in perfect condition, crated and
READY FOR SHIPMENT. Asking $45,000 or trade for 2
Ampex VPR-2Bs or 2 Sony BVH-1100s in good condition.
Steve Coulam, Director of Engineering, KDVR TV-31, 501
Wazee St., Denver, CO 80204 (303) 595-3131. 7-88-?1t
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7.3 METRE ANDREW EARTH STATION ANTENNA FOR
SALE, with Andrew ESC200 Controlter, and High Speed
Drive—"'C"” Band—for TV Broadcasters and Telecom-
munications. Comes with Avantek receiving equipment;
ARF-2000 Frame; ARC-2000 Power Control; ARA-2002
Recsiver Module; ACA-42198 Low Noise Converter. Brand
New—Never installed. Contact Bob Milne at McKean for
details. P.O. Box 408, Olean, NY 14760. Phone:
716-372-7733; FAX: 716-372-7807. 7-88-1t

TOWER FOR SALE: Advance 300’ 44” facs, $7000 on the
ground at site. Call Bob Pace—Star Cablevision at (608)
637-7777. 8AM-5PM Central time. 7-88-1t

WANTED TO BUY

HIGHEST PRICES for 112 Phase Monitors, vacuum capac-
itors and clean, one kw or greater powered AM and FM
Transmitters. All duty and transportation paid. Surplus
Equipment Sales, 2 Throncliffe Park Dr., Unit 28, Toronto,
Canada M4H 1H2, 416-421-5631. 3-86-tfn

WANTED: your old 1950’s Dumont and RCA Television
equipment. Cameras, Monitors, stc. Contact Al Weiner at
207-538-9538. 7-88-1t

WANTED TO BUY/TELEVISION: Wanted: One, Used,
Rebuildable VAI53H KLYSTRON. Contact: Pete Sparks,
C.E., WXVT, 3015 E. Reed Rd., Greenville, MS or call (601)
334-1500. 7-88-1t

WE PLACE ENGINEERS

CHIEFS, ASST. CHIEFS, MAINTENANCE
TECHNICIANS, EDITORS, GRAPHICS

Y America’s Leading Source for a Decade
{TV STATIONS, PRODUCTION FACILITIES, CORP. TV., MFG.)

For information phone or write Mark Kornish

key systems

479 Northampton Street
Kingston, PA 18704

(717) 283-1041

Employer
Paid Fees
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Grow
Professionally!
Join &
Participate in

SMPTE

For Information -
Call: 914-761-1100

HELP WANTED

TELEPORT CONTROL TECHNICIAN New Orleans Teleport
looking for fast thinking, ¢reative, intelligent individual for
Master Control Operations. Broadcast Master Control ex-
perience necessary. Electronics a plus but not necessary.
Responsibilities include on air operations, light tape ma-
chine maintenance, contro! of “on air’’ satellite delivered
video, voice, data, international traffic. Resume and salary
history to: New Orleans Teleport, 1047 World Trade Center,
NOLA 70130, Attn: Director of Engineering. 6-88-3t

MAINTENANCE ENGINEER New Orleans Teleport looking
for bright, creative, intelligent individual to fili position as
Maintenance Engineer. Will be responsible for Mainte-
nance, Repair and Installation of Equipment. Knowledge
of Ku-Band, C-Band technology, as well as broadcast facility
operations and Repair of Broadcast Equipment necessary.
Uplink-Downlink experience also nécessary. Resume and
Salary history to: New Orleans Teleport, Inc., 1047 World
Trade Center, New Orleans, LA 70130, Attn: Director of
Enginseering. 6-88-3t

TV MAINTENANCE ENGINEER, Ever thought about work-
ing in Alaska? We are seeking a studio/ENG maintenance
engineser with strong background in U-Matic, 1 VTR's,
studio, ENG cameras. Send resums, references, salary his-
tory to: KTVA, 1007 W. 32nd Ave., Anchorags, AK 99503,
Attn: Chief Enginser. EOE. 6-88-2t

HANDS ON CHIEF ENGINEER needed for AM & FM in Tal-
tahasses, FL. Prefer 5 ysars minimum experiencs, SBE cer-
tification and strong technical background. FM soon to up-
grade to 1400’ tower facility. Send resume to: Bruce Timm,
PO. Box 1874, Tallahasses, FL 32302. 6-88-2t

HELP WANTED/TELEVISION: Wanted, TV. Maintenance
Technician. CBS, Gresenville, MS. Good company and
benefits. Need technician with heavy experience with
TCR-100's, AVR-2 and other quad VTR’s. Send resume to
WXVT, 3015 E. Reed Rd.. Greenville, MS 38703 or call (601)
334-1500. Reply to Joe Macione, Gen. Mgr. E.O.E.7-88-1t

ASSISTANT CHIEF ENGINEER: Top 15 Market ABC affiliate
seeks qualified assistant Chief; 5 years experience on
Broadcast Studio Equilpment, Sony Beta Cart, U-matic and
1”, Grass Valley switchers experience with RCA Transmit-
ters and MA/cams and Harris microwave helpful. Send
resume and salary history to: Ralph Lee, CE, KSTP-TV, 3415
University Ave. MPLS 55414. EOE. 7-88-1t

TELEVISION MAINTENANCE ENGINEER: Lifetime Cable
TV seeks an experienced maintenance engineer for its new
broadcast facility in Astoria, Queens N.Y. Knowledge of
Sony 17, 3", Beta SP and Betacart desired. Familiarity with
GVG switchers, editors and FX a plus. Position will involve
custom construction and routine maintenance. Available to
work evenings. Salary commensurate with experience. Full
benefits, 401K, EOE. Send resume to: Lifetime Cabletslevi-
sion, Attn: Personne! Depariment, 1211 Avenue of the
Americas, New York, N.Y. 10036. Telephons inquiries ac-
cepted by contacting Director of Engineering at
212-719-7175. 7-88-1t

TV-HELP WANTED TECHNICAL: Chief Engineer for new
satellite delivered cable service. Your input will be vital in
construction of new facilities. Solid video systems
background and good communications skills essential.
Computer hardware/software experience desireabls. S.B.E.
Centification a plus. Please respond with resume and salary
requirements to Ed Gordon, NuStar, 384 Technology Drive,
Malvern, PA 19355. 7-88-1t
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TECHNICIAN: Major Pittsburgh entertainment firms seeks
a full time technician. Responsibilities include operation
and maintenance of television equipment. Requirements
include associate degree in Electronic Technology;
minimum five year's progressive experience in broad-
casting; requires day, night and weekend shifts. Send
resume and salary requirements to: WQED, Human
Resources Department, 4802 Fifth Avenue, Ptitsburgh, PA
15213, EOE, M/F/V/H. 7-88-1t

ASSISTANT CHIEF ENGINEER needed for medium market
sunbelt CBS affiliate. Good organizational and com-
municative skills a must. Applicants should have prior
hands on maintenance experience with VHF transmitters,
live ENG and general studio equipment. Knowledge of on-
air operational procedures helpful. Send resume and salary
requirements to Lee Davis, Chief Engineer, WRDW-TV,
Drawer 1212, Augusta, GA 30913-1212. EOE. 7-88-1t

MAINTENANCE ENGINEER: for NBC affiliate. Need techni-
cian with experience in RCA VHF transmitters, Ampex
Quads, VPR-2's, and Sony ENG equipment. Send resume,
references and salary history to: KJAC, PO. Box 3257, Port
Arthur, TX 77643, Attention: Chief Engineer. EOE.12-87-8t

TECHNICAL DIRECTOR: Responsibilities include opera-
tion of Ampex ACE and Vista, Abekas A42 and A52, Chyron
RGU Il and other state of the art equipment. Proven ex-
perience in editing and directing. Strong technical
knowledge and skills in all aspects of studio production and
post-production. Chicago residency required for this full
time position. Send resume to: WYCC-TV, 7500 South
Pulaski Road, Chicago, llinois 60652, Attn: Personnel
Department. The City College of Chicago is an equal op-
portunity employer., 7-88-2t

NETWORK ALTERNATIVE: THE CHRISTIAN SCIENCE
MONITOR TELEVISION OPERATION is looking for talented
broadcast professionals. Major market experience with
state-of-the-art equipment a must. Live news experience
preferred. VIDEO TAPE OPERATOR; ART DIRECTOR/
PAINT BOX DESIGNER; TECHNICAL DIRECTOR: TECH-
NICAL OPERATIONS SUPERVISOR; SATELLITE UPLINE
TECHNICIAN; SATELLITE TRAFFIC SCHEDULER:
SENIOR VIDEO ENGINEER; STUDIO CAMERA OP-
ERATOR. Please send resumes and tapes to: Maria Par-
rott, The Christian Science Publishing Society, C-44, One
Norway Street, Boston, MA 02115, 7-88-2t

THE CHRISTIAN SCIENCE PUBLISHING SOCIETY—

BROADCAST ENGINEERING—RADIO, TELEVISION,
SATELLITE: The Broadcast Engineering Department of
The Christian Science Publishing Society is looking for ex-
perienced broadcast maintenance engineers. Individuals
must have a strong background in the setup, repair and
maintenance of state-of-the-art equipment and systems.
The following openings exist: TV MAINTENANCE SUPER-
VISOR; RF SYSTEMS ENGINEER; RADIO MAINTE-
NANCE ENGINEER. Send resumes to: Maria Parrott, The
Christian Science Publishing Society, C-44, One Norway
Street, Boston, MA 02115, 7-88-2t

REGIONAL SALES MANAGER—Growing manufacturer of
broadcast video products seeks two regional sales
managers. Positions based in California and Chicago area.
Require aggressive self-starter capable of working with
minimum supervision. We offer compétitive salary, excellent
benefits including profit sharing. Interested individuals
should send resume with salary history and requirements
to Dept. 699, Broadcast Engineering, PO. Box 12901,
Overland Park, KS 66212. 7-88-1t

STELLACOM, INC. provides Engineering, Maintenance
and Operational support for video systems and services us-
ed at the NASA Johnson Space Center, Houston, Texas.
To provide increased support to our customers, we are seek-
ing the following professionals. ENGINEERING MANAGER:
*BSEE or squivalent technical degree, MBA preferred, with
a minimum of 12 years combined experience in design,
development and management of electronics engineering
projects. *Experience with both microprocessor-based
telecommunication systems and television systems design
required. eExcellent writing/presentation skills a must.
*Responsible for managing a staff of Electronic design and
Television System Engineers in all phases of engineering
design origination and project implementation. ®Reports
directly to the Project Manager. *References required.
TELEVISION SYSTEMS DESIGN ENGINEERS: *BSEE or
equivalent technical degree preferred. Requires at lsast 5
years experience in the design and implementation of televi-
sion systems and subsystems. #Disciplines should include
production, graphics, post-production, teleconferencing,
signal processing, transmission and reception, videotape
recording techniques, analog and digital video processing,
videoffilm interfaces and signal distribution. ®Candidates
should be familiar with the latest techniques and applica-
tions of current audio/video equipment and signal process-
ing. *Excellent communications and writing skills required.
*References required. If you meet the required qualifica-
tions, please call and/or address your resume to: Lucille
Rhame, StellaCom, Inc., 16441 Space Center Blvd., Bldg.
A, Houston, Texas 77058, (713) 480-3377. Excellent Benefits.
We are an Equal Opportunity Employer. Principals Only
Pleass. 7-88-1t

IF YOU’RE LOOKING FOR A CHALLENGE, a growing sta-
tion, a growing market (ranked 34) and a great opportuni-
ty, the #1 Independent station in the Carolinas could be the
place for you. Due to an expansion of our Engineering
Department, we are seeking an experienced P.M. oriented
Broadcast Maintenance Engineer. First class license or
equivalent required; must be experienced in both digital
and analog electronics. If a position with a progressive sta-
tion in a dynamic market interests you, send resume to:
Stephen C. Crook, Chief Engineer, WHNS-TV 21, 21 Inter-
state Court, Greenville, SC 29615. EOE M/F/H.  7-88-1t

TRANSMITTER SUPERVISOR: Experienced RF engineer
needed to supervise and maintain a Harris BT 220 UHF
Transmitter. Must have a minimum of 5 years RF experience
and hold a valid FCC license. Salary $27,834. State benefit
package. Send resume by July 29, 1988 to: Robert C. Hoerr,
Maryland Public Television, 11767 Bonita Avenus, Owings
Mills, MD 21117. EOE/AA. 7-88-1t

ASSISTANT DIRECTOR OF ENGINEERING. Minimum 5
years experience in TV. Good knowledge of RF, analog and
digital theory. New facility, state of the art equipment. Send
resume, salary history to Ken Preston, Director of Engineer-
ing, KSEE, PO Box 24000, Fresno, CA 93779. EOE M/F.

7-88-1t

VIDEQO REPAIR TECHNICIAN: Anticipated opening for
9/88; Service %" & vhs VCR, TV, & a/v equipment; some
operations necessary. AAS or trade school w/2 yrs’ ex-
perience required. Hands-on VCR/TV servicse, production
experience, & driver's license preferred. 12-month position,
sal. $21k minimum, good benefits. Send resume & istter
by 8/12/88 to Video Tech—Central AV, Suffolk Community
College, 533 College Road, Selden, NY 11784. 7-88-1t

SANTA MONICA. CALIFORNIA
Herbert A, Schiff

Telephone: (213) 393-924F
Telefax: 213/393-2:

Jason Perlman

Tom Nilsen

Ste. 1100

Telefax: 213/ 2
Chris Woodbury
Telephone: (213} 451-8695
Telefax: 213/393-2381

Schiff & Associates

501 Santa Monica Blvd.. Ste. 501
Santa Monica. CA 90401

TOKYO, JAPAN
Mushy Yoshikawa
Orient Echo, Ine.

Telex: J-33376 MYORIENT

4 . .
¢/ Advertising sales offices 4
CHICAGO, ILLINOIS
Telephone: (312) 135-2361

Telefax: (312)
55 East Jackson

Chicago. 1. 6060+

NEW YORK, NEW YORK
Ihane Gottlich-Klus
Telephone: (212)
Telefax: (212) 702-7802
David W. Frankel
Telephone: (212) 702-3405
Telefax: {212) T02-7802
866 Third Ave.

New York., NY 10022

1101 Grand Maison Frewville 5063
Shimomiyabi-Cho, 2-18 _ South Australia
:Slhlnjuku-ku. 'l:n o 1132: Japan SINTERTEC Phone: 2
Telephone: {03} 235-5961 PUBLISHING CORPORATION FAX: 08 79 9735

© 1988. All rights reserved.

¥ 4

OXFORD, ENGLAND
Nicholas McGeachin
Intertec Publishing Corp.

Ruseleigh House

New Street

Deddington

Oxford OX5 48P
England

Felephone: (0869) 38744

or Telef:

3404

(1869) 38040
Telex: 837469 BES G

FREWVILLE. AUSTRALIA

John Witliamson

Hastwell. Wiltiamson. Rep Pty Lid.
104 Conyngham Street

Telex: AASTEHLS HANDM

www americanradiohistorv com

CONSULTING ENGINEER

Hammett & Edison, Inc., a leading
consulting engineering firm specializing in
engincering for the radio and television
broadcasting industry, has an opening for a
senior engineer. Our work involves broad-
cast systems design, FCC applications, and
forensic engineering, including some field
work and travel. A bachelor's degree is re-
quired: advanced degrees arctlesirable, as is
broadcasting industry experience. Profes-
sional engineering registration is essential
but can be obtained later. Our West Coast
location is close to beautiful, exciting San
Francisco and the technology center of
Silicon Valley. If you are intercsted in this
career opportunity in a challenging field
with a firm known for 36 years of engineer-
ing excellence, please reply in writing with
your resume to:

HE

Robert L. Hammett
Hammett & Edison, Inc.
Consulting Engineers
Box 280068
San Francisco, CA 94128

TRANSMITTER/STUDIO ENGINEER needed for Worcester,
Massachusetts UHF television station. Strong background
in UHF transmitters, Also, studio maintenance background
helpful. Contact Fran Vaccari, Chief Engineer, WHLL-TV,
617-799-2727. 7-88-tfn

MAINTENANCE ENGINEERS for top 10, full power, high-
band, university owned, PBS affiliate. Minimum 5 years ex-
perience desired in the installation, operation, and
maintenance of audio, video, microwave, satellite, high-
power transmitting, and support equipment. FCC general
class license required and SBE certification helpful. Sub-
mit resumes to: Al Leverick, Chief Engineer, KUHT, 4513
Cullen Boulevard, Houston, Texas 77004. Please—no
phons calls. Equal Opportunity Empioyer. CLOSING DATE
SEPTEMBER 1,1988. 7--88-2t

TRANSMITTER SUPERVISOR—WASHINGTON D.C. sta-
tion needs supervisor to perform maintenance and super-
vise the technical operation of XMTR facility. Requires
Bachelor's Degree in Eiectrical Enginesring, Electronic
Technology or a related field. Must possess General
Radio/Telephone License, RF endorsement is desireable.
Three years of progressively responsible TV maintenance
experience with supervisory responsibilities. Experience
in maintining VHF/UHF transmitters utilizing vapor-cooled
klystron tubes. For prompt and confidential consideration,
forward your resume with salary history to: Clarence
Brodus, Director of Operations & Engineering, WHMM-TV,
2222 Fourth Street, N.W. Washington, D.C. 20059. We Are
An Equal Opportunity Employer M/F/H. 7-88-1t

THE WASHINGTON DC BUREAU OF CONUS COMMU-
NICATIONS is seeking a full time Engineering Maintenance
Supstvisor. This person must be capable of supervising a
small engineering maintenance department and must have
experience in servicing Sony Betacam field equipment, and
studio edit facilities. Candidates for this position should
have experience in operating a wide variety of broadcast
video and audio equipment, as well as, the use of a spec-
trum analyzer. Experience with satellite equipment or
transmitters is desirable, but not required. Individuals seek-
ing this position must be able to work in close quarters with
an active news organization, and make decisions quickly,
frequently while under pressure. Salary is open, depending
on qualifications, Resumes should be sent to Scott
Goodfellow, 1825 K Street, NW, Suite 601, Washington, DC
20006. 7-88-1t

RADIO-TV ENGINEERING MANAGER: The University of
West Florida is seeking an experienced Radio/TV
maintenance engineer. This position is an opportunity for
a candidate with strong technical background and excellent
people skills to move into a managerial position requiring
hands-on maintenance. Qualifications: Bachelor’s degree
in electrical/electronics or related field, plus one year ex-
perience in the maintenance, design, operation or construc-
tion of technical broadcasting equipment or high school
diploma and five years experience as described above.
Engineering manager is responsible for ITV cable system,
3 TVRO systems, 2 production studios, audio and video
editing suites. Salary $20,500-$30,000. Send resume with
cover letter, names of three references and UWF applica-
tion to Personnel, (904) 474-2694, UWF, 11000 University
Pkwy., Pensacola, FL 32514 by August 8, 1988. UWF is an
EOE/AA, M/F/V/H institution. 7-88-1t
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Live Assist
and more!

CABS delivers an integrated Computer Aided Broadcasting
System from ubrary Maintenance to Analysis of Aired Events.

» Announcer
information, live tags
and schedule enquiry

» Analysis of formats,
aired events and
their relationship to
station ratings.

* Music and
commercial library
management

* Sophisticated
programming and
scheduling criteria

+ Live assist with full
control of audio
peripherals

SYSTEMS INC.

#730, 9919-105 Street
Edmonton, Alberta Canada T5K 1B1
(403) 426-1551

SMALL WONDER - WE WORK 24 HOURS EVERY DAY WITHOUT A BREAK!
Circle (86) on Reply Card

NATIONAL CONVENTION

BROADCAST
eNGINeERMNG

CONFERENCE

pon't miss it:

The third annual SBE National Convention
and
Broadcast Engineering Conference

View the latest in broadcast equipment
from leading manufacturers. Attend
technical sessions designed to provide
practical answers for the problems faced
by broadcast engineers. Building on
outstanding success, the 1988 convention
will provide more exclusive exhibit Fours
and an outstanding line-up of the
industry’s best technical experts.

The SBE National Convention and
Broadcast Engineering Conference—the
must-attend event for this fall.

Denver September 22-25
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128X 12% VIDEO MATRIX
Gox Il2. STEREQ MATRIX

32 X 2@ TIME CODE MATRIX
64X50 KEY MATRIX
32540 RGB MATRIX

+ 32x 22 RS422

i ——————

DI-TECH's VlRTUAL MATEIX

The Solution to Real World Routing P

Today’s teleproduction techniques
impose new demands on routing switcher
systems. Component/RGB and key video

ss62
64 % 32 Audio Switcher

Madel 5861
64 X 32 Video Switcher

signals are more widely used than ever.
Flexible interformat editing suites may
require RS422 switching systems to allocate
tape machines and their time code data.
Planning for growth now means thinking in
terms of many differently sized routers.

) di-tech e

Di-Tech’svirtual matrix control system,
Model 9002, allows you to name over 500
input and output devices and automatically
select the crosspoints on up to 8 separate
routing frames as easily as on one big sys-
tem. Since our high performance routing
switchers are field
expandable, you
never need to over-
buy to allow for
growth.

Prepare for to-
morrow with the
company that
can do it all
today. .. Di-Tech.

Llbataba] pbmbatactiel lmiaun-n I-h-n (nhﬁain\
';-"T'F‘I‘)'Y‘i’ {Y‘ A E”\\

gL "f‘r..
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48 Jefryn Boulevard, Deer Park, New York 11729
(516) 667-6300, Telex No. 971806, FAX (516) 595-1012
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Ward-Beck Systems Lid.,
841 Progress Avenue, Scarborough, Ontario, Canada MlH 2X4.
Tel: (416) 438-6550 Tix: 065-25399.
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