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Compound Diffraction, Not Compound Distraction
Ray Newman Explains the Advantages of CDP® Design

here are few things
as distracting as a
loudspeaker that
doesn’t work well.
That’s uncomfortably loud for
some of the audience, while
others strain to hear. It’s

difficult to follow the action
when speech is unintelligible, and music
isn’t music when the highs are missing.
But with compound diffraction, you can
end this distraction.

What’s a CDP® ?
A PA horn that doesn’t sound
like one.

CDP stands for:

Compound Diffraction Projector

“Compound” because sound exits the
Horn two ways.

A single diaphragm activates a large
horn for low-frequency reproduction and
a second, smaller horn, mounted in the
mouth of the large hom, reproduces high
frequencies efficiently to 10 kHz.

“Diffraction” for how the horn
disperses the sound throughout the
listening area.

Designed to spread sound in the same
manner that optical diffraction slits
spread light, CDP’s disperse sound
through a solid 130° angle (at 2 kHz)
when mounted with a long dimension of
the homs in a vertical position. Or, if a
more concentrated polar pattern is
desired, the versatile CDP may be
mounted “horizontal,” with the short
dimension of the horns in a vertical
position. (No other competitive homn
offers such accurate control.)

But don’t all PA horns really
sound about the same?
Absolutely not.

Traditional PA horns are reentrant
designs in which the homn is folded back

Ray Newman
eone of the earliest
| practitioners to recognize
and apply Thiele-Small
theory to loudspeaker design,
’ introducing optimally vented
enclosures to audio
@4 ean early designer of
“constant-directivity” horns
for uniform coverage angles
over a wide frequency range
® a member of AES, IEEE and
co-author of Methods of
Radar Cross-Section Analysis,
Newman has contributed
numerous articles to

upon itself. This makes the size compact,
but performance is compromised because
all frequencies are forced around some
very tortuous bends. Low frequencies can
withstand the bending, but higher frequen-
cies cancel out on the turns. As a result,
high trequencies disappear, reducing
intelligibility and increasing distortion.
Does the CDP provide greater
intelligibility?

Definitely. Bi-Venting provides the
critical advantage.
As in traditional reentrant designs, low
frequencies exit through a hole at the rear
of the driver, following the extended air
column necessary for proper low-frequency
production. But a CDP employs a second
hole at the front of the driver to send
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professional organizations
and trade journals, and lectured extensively
in the U.S., Europe and Japan

® when not scouring tobacconists’ shoppes for
Hoyo de Monterrey Excaliburs, enjoying
enology in the Province of Burgundy, or
contemplating Kliban with his cat Abigail,
Newman can be found at Electro-Voice
where he is chief engineer of loudspeakers

frequencies above 1000 Hz directly to the
listener through a small hom without
having to follow any bends. The result
is dramatically improved high-frequency
response, more controlled dispersion—
coverage so accurate that you can do the
job with fewer CDP’s—and reduced
distortion, for a unique combination of
high intelligibility and outstanding
speech and music reproduction.

Where can I get a CDP?
Only from Electro-Voice.

The CDP is an Electro-Voice
exclusive—a cost-effective, full-range horn
thats been in the field sounding better than
the competition for over 30 years.
Performing in a wide variety of demanding
applications—from fairgrounds to football
fields, parades to plant paging, major
league play-offs to little league practices.

We would like to send you competitive
comparisons that will convince you we're
not just blowing our CDP. Just write to
Ray Newman at Electro-Voice, Inc.,
600 Cecil St., Buchanan, MI 49107




We don't like back orders any one piece or one thousand—we’'ll
better than we like back-seat drivers. ship no later than tomorrow.
That's why we keep 60,000 speakers Nobody else in the business has
ready to ship at a moment’s notice. a track record like ours...nor, for

When you order catalogued that matter, a speaker line like ours.

items from Quam today—whether
o
Uudinm.

The .
Sound Decision

QUAM-NICHOLS COMPANY
234 East Marquette Road « Chicago, lllinois 60637
(312) 488-5800
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HOW TO CHOOSE THE RIGHT POWER
AMPLIFIER by Chris Foreman

A guide to power amplifier selection outlining both traditional and
new criteria for finding the right power amplifier for your
installation.

VIDEO FOREGROUND MUSIC by lver I. Rose
Video is now making headway in the foreground music marketplace.
Is it just a passing trend or is it here to stay? Manufacturers discuss
the products, applications, and future of video foreground music.

ACOUSTICAL TREATMENTS by Jesse Klapholz
The answer to your installation’s reverberation problem may be a
passive one. Acoustical-modifying materials and treatments can often
alleviate echos and reverberations where electromechanical systems
fail. A manufacturer’s index of companies which specialize in
acoustical treatments starts on page 52.
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ON THE COVER

Sound & Communications’ 1986 BLUE BOOK directory is the oldest and only complete annual listing of manufacturers compiled. This
year's BLUE BOOK is bigger than ever with approximately 20 percent more listings. Keeping up with the new and changing

companies is just another way Sound & Communications continues to meet your informational needs.
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Ideas & Viewpoints
The Sound & Communications 1986 Annual Blue Book is here! It's
bigger and better than ever before.

Sales & Marketing

Using in-house promotions can help the end user get the maximum
use out of his teleconferencing system, and this can mean maximum
profits for you.

Consultant’'s Comments

Who's doing the specs! From electrical engineers and building
codes, Mark Beningson tells why the system consultant should spec
the product he wants installed.

Computers & Digital Audio
Technical Editor Jesse Klapholz reviews a computer aided speaker
design software from Scientific Design Software.
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WHAT 10 LOOK FOR
WHEN YoOU LISTEN To A
POWER AMPLIFIER.

When it comes to evaluat-

ing amplified sound, seeing is |

believing.

In fact, when engineers
judge the sound quality of an
amplifier, they often rely on
two precision instruments: the
human ear, and the industry-
standard Transient Intermod-
ulation Distortion Test,
because when measuring
sound with T.I.M. what you
see is what you get.

And what you see can be
eye-opening. Amplifiers that
seem to square off evenly
spec. for spec., often perform
very differently under the
scrutiny of T.L.LM. Pushed to
their limits, many produce
brittle, edgy or dis-
torted sound espe-
cially during high
frequency passages
and sharp transients.

Many manufacturers
deal with distortion by
using massive amounts
of feedback through a
single overall feedback
loop, placing greater
demands on the ampli-
fier and producing an
inferior sound.

When we built our
new |BL/UREI Amplifi-
ers, we committed
ourselves to designing
the industry’s purest-

IBL/URE! fully complementary €260 Amplifier.

Typical Quasi-complementary amp.

Red spikes in the TIM Spectrum reveal the dramatic

differences in distortion output.

sounding amps that would
not only score highest marks
on the T.L.M. Test, but deliver
the truest amplified sound
ever heard.

Instead of sloppily force-
feeding massive amounts of

output signal back into input
stages, and congesting it all
into one circuit loop, we've
established operating points
at each gain stage. This allows
signal purity to be maintained
along the entire circuit. And
permits optimized use of the
type and amount of feedback
for each individual gain stage.

In a simple analogy, the
new JBL/UREI Amplifiers do
each signal track right the
first time, so that you don't
have to fix it in the mix.

The result is sound far
cleaner than typical quasi-
complementary and fully-
complementary output stages
only. And far more pleasing
to the ear.

Put JBL/UREI's
remarkable new
Amplifiers to the test
at your local JBL/UREI
dealer today. We're
confident you'll think
it's the finest amplified
sound you've ever
heard. Or seen.

For an informative
Technical Paper on
the unique design phi-
losophy behind the
new JBL/UREI Amplifi-
ers, please write to:

lBLon‘csslonall 1

8500 Batboa Boulevard
Northridge, CA 91329

“ UREI
ELECTRONIC
| PRODUCTS
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@D the better choice in

communications systems

@D [ 5LECENTER better for schools

TELECE]VT ER TV provides multcink internal

communications between administrators and between
administrators and classrooms, plus full interconnect
to outside lines. Features: Conference call capability,
instant schoolwide or “zone" paging, call display in
order received, with priority for emergency calls.
Includes a wealth of user-programmable features;
simple touchpoint operation; fully expandable to 3

meet growing needs. Unmatched for administrative N
communications management. )

T ELECENTER 5000 this very affora-

able microprocessor-controlled system provides
instant 2-way conversation between the Control
Center Station and up to 48 classrooms. User-
programmable features: room numbering, architec-
tural or otherwise; “zone" or area assignment; distribution
of optional program sources (cassette, phono, radio); built-in program
ciock to distribute class change signals. Simple touchpoint operation;
classroom privacy; immunity to power failure—all at remarkable low cost.

@ RE:SPOHDERR better for health care
I{ESI’OIII)ER ]I[Selected by more

hospitais nationwide since 1982, than any other
nurse call system. Offers 24 exclusive new
features, including “hold” and “recall” capa-
bility, one-button automatic staff search,
independent utility display, automatic staff
“follow” in code blue, 14 priority levels;
includes a host of user-programmable
features; microprocessor-controlled;
immune to power failure; simple positive touchpoint operation.
Designed to be specified with complete confidence.

3

I‘Esponnﬁn(%esigned for smaller hospitals

and nursing homes, to

SyStem 3000 combine reliable, versatile
communications with unmatched economy. Micro-
processor design features user-programmable

room numbering, room priority status, paging by
specific “zone" or facility-wide. Includes staff “follow”;
7 levels of call priority; call display in order received, with priority
for emergency calls; immunity to power failure, night service from
a single floor control station. Maximum efficiency with economy.

AT YOUR COMMAND: One of our nationwide network of Authorized Rauland Communications
Specialists with system design expertise and full installation and service facilities is available
to you for consultation and demonstration without obligation. For full details about the systems
and your nearest Rauland Specialist, write or call today, or use the reader service card.

RAULAND-BORG CORPORATION
3535 W. Addison St.. Chicago. lll. 60618 * 1-312-267-1300
In Canada: Rautand-Borg Corporation (Canada) Inc. « 6535 Millcreek Dr., Unit 5, Mississauga, Ont., Can. LSN 2M2

SOUND &-
COMMUNICATIONS

Editorial Director/Publisher
Vincent P. Testa
Managing Editor
Nancy Peterson

Technical Editor
Jesse Kiapholz

Senior Editor
Elliot Luber

Assistant Editor
Iver I. Rose

Research Assistant
Susanne Bassmann

Contributing Editors
Marc Beningson, Gary D. Davis,
Ted Uzzle

Consulting Editors
Jerome ). Brookman, Chris Foreman

Technical Council
Dr. Mort Altshuler, Professor Audiology,
Hahneman University, Chief of Audiology, V.A.
Hospital, Phila, PA; Mike Biegel, EPD Technology
Corporation; C. Leroy James, Rees Associates,
Inc.; Richard N. Jamieson, Jamieson and
Associates, Inc.; Russell Johnson, Artec
Consultants, Inc; Brian Murphy, The Wilke
Organization; Richard Negus, Purcell Noppe
Associates, Inc.; William Parry, Maryland Sound
Industries, Inc.; Daniel Queen, Independent
Consultant; Jon Sank, Cross Country Consultants;
William R. Thornton, Phd., PE

Production Manager
Susan Power

Art Director
Andrew Elias

Production
Bill-Lee Ithier, Karen Waibel

Typesetting
George Proper, David Schmidt
Kevin Pagan

Circulation Director
Denise Rigopoulos

National Advertising Sales Manager
Clifford Capone

West Coast Sales Manager
Jay S. Martin

Vice President/Senior Editor
Judith Morrison

Editorial And Sales Offices
Sound & Communications
220 Westbury Avenue
Carle Place, New York 11514
(516) 334-7880

Advertising/West Coast
15532 Cohasset St.
Van Nuys, CA 91406
(818) 904-9669

Circulation audited by
Verified Audit Circulation Corp

A VERIFIED

AUDIT CIRCULATION

ESTA
g("rt\xAWN(ATO\IS

Sound & Communications ® Music & Sound Output
The Music & Sound Buyer's Guide ® Post
NSCA-TV News ® NAMM-TV News ® CES-TV News
The Music & Sound Electronics Retailer
Home Entertainment Magazine

Circle 233 on Reeder Response Card

Sound & Communications




The AT853 § UniPoint Condenser Cardioid

The AT853 con-
denser cardioid
is a remarkable
microphone.

Smaller than

your little finger,
yet with flat

response from s
30 to 20,000 Hz,
and an effective

cardioid pattern,
even at the lowest
frequencies.

The AT853 is so light (1/2-
ounce) it can hang on its own
25-foot cord above a choir or
orchestra. The ingenious wire
adapter permits pointing it
exactly where it's needed
without support cables or
stays, making the AT853 even
less visible.

It also includes a neat stand
adapter to instantly convert
the AT853 into a desk or floor
stand model. Or simply hide it

It's been
hung,
planted,

¥y buried,
y strapped,
stood up,
clamped,
taped,
and swung...
allin the name
of better,
less visible

sound.

mum visibility.
The AT853
is operated
by a single
1.5V “N”

battery or phantom power.
The power module also has a
low-frequency rolloff option
to solve rumble and room
noise problems.

The AT853 is one of a family

ACTUAL
HI2E

of six UniPoint ultra-miniature
condenser microphones. Each
with special features to solve
the toughest sound pickup
problems, plus professional
reliability. And all from the
innovators at Audio-Technica.

The AT853 may be hard to
see, but it’s great to listen to.
Arrange for a hands-on test
today.

in the bushes, behind props, or
wherever superb sound is

di hni
, audio-technica.
Audio-Technica U.S., Inc., 1221 Commerce Dr., Stow, OH 44224
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LEADERS IN:

M Hotel Ballroom
Combining Systems

M Digital Boardroom
Control Systems

B Teleconferencing
Equipment

B Remote Control
Modules For All
Audio Visual
Equipment

B Deluxe Conference
Room Floor Boxes

B Custom Panels
B Custom Engineering

M Audio & Video
Switching Units

M Infrared Control
Equipment

FSRinc.

creators of innovative

products for AV systems

220 Little Falls Road
Cedar Grove, NJ 07009
201/783-3966 W 201/239-0988
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Throw Out Your Old
Blue Book

completed. The first thing you’ve probably noticed is that this year’s Blue

Book is bigger than its predecessors. That’s because there are 20 percent
more manufacturers listed than ever before—companies whose products you
spec and install every day.

The expansion came rather slowly at first. Right after we published the 1985
Biue Book, about a dozen or so companies called up and requested information
on how they could be listed in the 1986 edition—even though it wasn’t going to
published until the next year! Then during the year, calls trickled in periodically
and our list grew. And right after we did our first mailing on the 1986 Blue Book,
the frenzy began. As the updated listings were returned, the phone calls started.
“Did you get our form?” “Is it OK?” “I know we missed the deadline, but I was
on vacation. I didn’t see the form until today. We must be in the Book or my boss
will fire me.” One new company, from the midwest which called for information
on being listed in the Blue Book, said they had been talking to a local sales rep
who told them if they were going to start up in this industry, tiey had to be in the
Sound & Communications Blue Book.

Why all the excitement? Well, most manufacturers realized that when you
want to know who makes teleconferencing systems or who at a microphone
company you should talk to about their wireless microphones, you look in the
Blue Book. Why the Blue Book over any other buyer’s guide? Because only the
Biue Book lists the manufacturers, the products, and the most importantly the
people essential to your business. Unlike other directories, we list the
manufacturers key personnel, because a company is people—not just words
embossed on its nameplate.

As a service to you, we also publish a manufacturer’s rep network or district
offices in their primary listings. We do this because we know that these exterior
sales forces are often your primary communications medium with a
manufacturer.

So, throw out your old Blue Book!. The 1986 Blue Book is here!

SOUND -
COMMUNICATIONS

It’s here! The 1986 Sound & Communications Annual Blue Book is finally

Sound & Communications



Valcom breaks
the sound barrier.

When the X-1 flew faster than the speed of
sound, it marked the beginning of a new era that
would one day take us to the frontiers of space.

Advanced technology, quality, dedication,
care and concern.These ingredients were at work
when the sound barrier was shattered. Theyre
the same ingredients that have made Valcom the
leader in paging for nearly a decade.

Valcom products break through the barriers to
selling total communications systems. We provide
simple, economical pre-engineered solutions
o voice paging and background music
applications, large and small. All backed
by Valcom quality and dependability.

Most of the Fortune 500 companies
use Valcom products, So it's a good
bet that we have the right stuff to meet
your customer’s needs.

Brigadier-General Chuck Yeager-
USAF Ret. and the V-1030 Horn. Our
distributed amp concept allows each
1030 —-and all other Valcom speakers
o be adjusted individually for the
desired volume level at each location.
The entire system is connected using
standard telephone wiring which makes
installation easy and economical.

With Vaicom, breaking the sound barrier
is a snap.

FINDING BETTER WAYS TO COMMUNICATE.

VALCOM

111 Industry Avenue, Roanoke, Virginia 24013, 703-982-3900, Telex 353442

Circle 215 on Reader Response Card



NEOIC L I

TOA ANNOUNCES NEW SECURITY GROUP AT ISC SHOW IN NEW YORK

Toa Electronics, Inc. has formed a new sales group directed to the security market, ac-
cording to Toa president Sam Sakata. Sakata has appointed Barry Rubin as national
sales manger for the group. Rubin has extensive industry background in both domestic
and foreign electronic corporations. ‘‘Toa Electric Company Ltd., our parent company in
Kobe, Japan, has been involved in the security industry for nine years, having had con-
siderable success in both Japan and Europe,’’ said Rubin. ‘‘The U.S. security market is
very competitive, but is still growing about 12 percent a year. We have a fully developed

and proven product line which, like all Toa equipment, is designed for high perform-
ance, reliability, and durability.”” New products to be shown at the ISC, in New York,
August 26-28, include video observation cameras, monitors, switching equipment,

remote control equipment and related accessories, he said.

PHILIPS & STUDER MAKE CD JOINT VENTURE OFFICIAL

N.V. Philips of Eindhoven, the Netherlands and Dr. Willi Studer AG of Regensdorf,
Switzerland have signed the recently announced agreement to form a research and de-
velopment joint venture to develop and market compact disc-related professional studio
systems. Under the agreement, each partner is holding a 50-percent share in the newly
founded Studer Philips CD Systems AG, which is headquartered near Studer in Regens-
dorf, Switzerland. The management is formed on an equal-share basis. Dr. Willi Studer
will be the chairman of the board, and Dr. Pieter Berkhout of Philips will hold the post
of managing director. The new products will be developed by the joint venture, using
resources of both parent companies, pursuing mutually agreed upon product-oriented
goals. These will also be the basis of the distribution strategy for future products.

10

FISHER
GD BERKELEY
CORPORATION

5800 Christie Ave., Emeryville,
CA 94608 (415) 655-9696

Many call it the world’s best
direct-select intercom. This
premium quality system has
been proven in thousands of
installations. Six to 1,000
key masters; all light annun-
ciation; solid gold switch
contacts; 4” speakers; 45
ohm, balanced lines; plug-
in 25 pair cables; in and out
volume controls; solid state
T/L muting and compres-
sion; desk, flush or rack
mounting; UL Listed power
supplies. Many options in-
cluding central and group
paging; parallel call from
one remote to multiple mas-
ters; master-to-master an-
nunciation; 11 watt RMS
output. The G is used by all
branches of the Govern-
ment from Walter Reed
Hospital to the USS Enter-
prise. Two year Factory
warranty.

You should know maore
about EKTACOM G!
Write Today!

CONTROL BASS ACOUSTICS

THE ONLY ACOUSTICAL
TREATMENT SYSTEM

* Broadband, Effective 400 Hz, Thru 40 Hz

¢ Corrects Low End Phase Distortion

¢ Damps Standing Wave Room Resonances

¢ Reduces Room Resonance '"Q" Response By 4
¢ EQ's Low End RT.60 Decay Constants

* Packs 15 Sabines Absorption Into Each 3' Tube
¢ Midrange, Adjustable Diffusion

¢ Light Weight, Sturdy and Very Portable

* Versatile, Pressure Zone Bass Trap or GOBO

1-800-ASC-TUBE

A s ACOUSTIC

SCIENCES
P.O. BOX 11156 EUGENE, OREGON 97440

CORPORATION
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JBL MOVING AHEAD WITH SOUNDCRAFT ELECTRONIC & MAGNETIC DISTRIBUTION
JBL Professional executives report that the company is moving forward with its plans
for distributing Soundcraft electronics and magnetic products in the U.S. The
company’s marketing team, including president Ron Means, vice president of marketing
Mark Gander, vice president of sales Ken Lopez, and the four regional sales managers,
recently returned from England where they toured Soundcraft Electronics Ltd. facilities
and met with top executives and engineers. Said Gander, ‘‘We're moving ahead, taking
strides toward the integration of Soundcraft electronics and magnetic products into the
regular line of the JBL Professional products. While we still have a position open at JBL
for a field sales manager who focuses directly on Soundcraft products, the four JBL
field sales managers (who direct our sales representatives)—Bill Hamilton in the East,
Tom Walter in the North Central region (Chicago), Neil Conley in the south central
region (Dallas), and Steve Armstrong in the Western region (Southern California)—will
continue to report to me on matters concerning Soundcraft products.

ANCHOR AUDIO PURCHASES ASSETS AND RIGHTS TO ROH INTERCOM SYSTEMS
Anchor Audio of Torrance, CA, has purchased the assets and manufacturing rights of
ROH Intercom Systems of Atlanta, GA, which manufactures intercom systems, audio
distribution networks and audio line monitors. ROH, now a division of Anchor, will
operate out of Torrance, closing its Atlanta facilities. Dan Garrigan, previously West
Coast sales manager for ROH, has been appointed national sales manager of the new
division. He said the purchase would remove much of ROH's debt, allowing the com-
pany, which was otherwise healthy, to profit.

When your intercom leaves
you short...

That other station might as
well be on the MOON....

The TSK TL Series of Long
Line Intercoms will take you
where other systems can’t.

The TL Series is a “Zero Level” 2 wire
Simplex system for use on very long twisted
or leased telephone pairs up to 18 Miles. All
Voice, Annunciator, and optional Controls are
fed over a single twisted pair of wires. From
Master to Master, Master to Remote, even
Remote to Remote, the system size can
range from one to one to thousands.

When you find that your intercom is leaving
you short, contact us for more information
regarding our unique answers to your needs.

MINUSCULE.

Until you use it.

SHOWN ACTUAL SIZE

The job of a good lavalier You'll know it's there,

TsKcoml

microphone is to be heard and not
seen. So we e introducing the new
MKE 2 micro-miniature electret
lavalier mic—our smallest ever. It
comes with a variety of clothing

attachments and can even be taped
to the wearer's skin. So whether your

talent is fully costumed for an epic
or scantily clad
they'll hardly
know it's
there.

though. Thanks to Sennheiser
back-electret technology and
an extremely thin, low-mass
diaphragm, the MKE 2 gives you
uncanny transient response, and

frequency response from 40 to
20,000 Hz, all with low sensitivity
to mechanical noises. Which
means you hear clear voices, not
ruffled clothing. See the MKE 2 for
yourself, but be prepared to look closely.

T-S-K ELECTRONICS, INC.

PO. Box 190
Tonawanda, New York 14151
(716) 693-3916
Specialists in Long Line Communications
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SENNHEISER"®

Sennheiser Electronic Corporation (N.Y.)
48 West 38th Street » New York, NY 10018+ (212) 944-9440
Manufacturing Plant: D-3002 Wedemark. West Germany

© 1983 Sennheiser Electronic Corporation (N Y)

NOW WITH 2-YEAR LIMITED WARRANTY
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™ A TRANSVERSAL
I E EQUALIZER
BY IRPI

Transversal Filter
Equalizers are the

building blocks to
better equalization

Bv including our TEQ Model
DG-4017 Equalizer in your
system, vou avoid compro-
mising your sound with the
sound processing. The TEQ
cqualizer provides transpar-
ent sound at all frequencies
and all boost/cut settings. It
virtually eliminates unnecces-
sary ringing and transient
coloration of signals.

Most % octave tuned tilter

sets respond correctly at their

control frequencies but at
other frequencies tilter inter-
action creates frequency
response ripples. As little as
one dB ripple in frequency

response can produce audible

coloration. Due to its unique
design, the TEQ transversal
cqualizer provides response
control withowt the ripple
associdted with tuned filters!

. the first
genuine step
forward in equalizers
since . . . the original
% octave units . .’
Syn-Aud-Con Newsletter

TRANSVERSAL FILTER

INPI"’ }'{——} ’;" E}-’;
* %0 X

I T

b

The TEQ equalizer produces
frequency responses with a
single filter. Its transient
response is the weighted
response of a single tapped
delay chain. (Sec diagram 1)

Dlagram 1

The response syathesized
from the tapped delay chain
provides smoother, more
even equalization curves (See
diagram 2). The resulting
frequency response ripple is
scttable to less than 0.1 dB
over 100% of a 20 dB adjust-
ment range!

Don Davis—

*-[?*;-——-Dj
F: L R,

Ot went 1ntc

The input signal is delayed by a
chain of N stages, each stage de-
laying the signal by amount T.
Each stage output is multiplied by
a werfghting factor a, and
summed together for the final
output The frequency response

oureur  Of the filter is determined by the
relative values of the weighting
factors. ap.

TRANSVERSAL-TEQ™

/'\/

FREQUENCY IMPULSE
CONVENTIONAL

.

FREQUENCY IMPULSE
Diagram 2




Precise control with
fewer knobs

Over the critical mid-
frequency range, control
points are Y, octave apart. At
low and high frequencies, we
use i ociave contrals—plus a
high pass filter at the low end
and a shelving filter at the
high ¢nd for additional tuning
case. The result is 15 tuning
points tor optimum control,
instead of the usual 27.

The predictable interaction
between adjacent hand

ontrols allows surprisingly
=asy acoustic equalization.
Indeed, a cut or a boost can

frequency between adjacent
controls, thus giving quasi-
parametric capability. Further-
more, space-saving control
knobs make our DG-4017
more compact, and easier

to install.

Exciting new tech-
nology with a
competitive price tag

The model DG-4017 repre-
sents a revolutionary advance
in equalizer technology that
is rapidly becoming the stan-
dard of excellence for the
industry. Yet this state-of-
the-art equalizer is priced
competitively with the lead-
ing ¥ octave graphic and
parametric equalizers.

-

1 OCTAVE
LOW END

s OCTAVE 1 OCTAVE
MID-BAND HIGH END
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Adventurous acoustical
designers are gaining
international recogni-
tion with the TEQ

From Expo '86 in Vancouver,
where the focus is on
advanced technology, over
40 TEQ units have been
installed, to a 10,000 scat
church in Lakeland, Florida
where 6 TEQ units are in use,
adventurous acoustical design-
ers have found the Model
DG-4017 10 be the optimum
tool in advanced equalization.
Our first accollades came
from Don Davis. It was
followed by Farrel Becker’s
Sound drnd Conminicalion
Lab Report in which he
stated, “Industrial Rescarch
Products’ DG-1017 Transver
sal Equalizer is a significant
develapment in the field of
cqualization. Tt is a high qual-
ity equalizer with a combina-
tion of features sufficient for
almost any job. It may be
used as a boost and cut,
boost only or cut only equal-
izer with no penalty paid in
ripple and excess phase shift.
I know of no other equalizer
that can make that claim.”
Find out more about the
affordable equalizer that
delivers transparent sound
every time. Call or write:

INDUSTRIAL
RESEARCH
PRODUCTS, INC.

A W COMPANY

321 Bond Street * Eik Grove Village, IL 60007
(312) 439-3600




SALES &-MARKETING

by S. Ann Earon

Te/econferencing System S Telemanagement Resources, Int’l, Inc.

IMPLEMENTING CUSTOMER PROMOS

video, and computer con- particular situation, pro-

romotions are an in-
P tegral part of the in-

stallation and ongo-
ing use of any product or
service. Most vendors spend
time and effort developing
brochures or advertisements
to sell a product or service,
but neglect the sale of that
service to the customer’s in-
ternal organization. Caring
for a customer’s internal
promotions can sell more
systems by helping the cus-
tomer make potential users
aware of the features and
benefits of a product or

ferencing technology. Each
component of the system can
benefit from promotions.

A variety of media can be
used in a promotions cam-
paign. While it may not be
practical or possible to im-
plement all forms of promo-
tion, carefully selected
materials introduced over a
span of time will help
enhance any teleconferenc-
ing system.

Common promotion mate-
rials include: flyers, news-
paper articles, posters, slide

System’’ is coming!), hang-
ing posters on walls, and/or
sending flyers in the mail.

Follow-up the initial ef-
forts with a newspaper or
magazine article detailing
the elements of the system
to be installed.

Have a continuous run-
ning videotape in the com-
pany cafeteria that generally
explains the features and
benefits of teleconferencing.
The purpose of the tape is
to generate interest from
potential users.

Put tent cards in confer-

mote that usage to others.
The engineer will enjoy see-
ing his/her name in print
and other engineers may
realize a similar application
for their type of work.

The only time promotions
can be dangerous is if there
is more usage than can be
handled. There is nothing
more frustrating than trying
to use a facility that is
always booked. Promotions
at this time would be detri-
mental, unless the promo-
tions campaign tells users

service. This type of promo- | presentations, telephone ence rooms extolling the | that the system is expanding
tion awareness also educates | stickers, tent cards, travel in- benefits of teleconferencing | to meet the increased de-
users. Promotions planning | serts, user guides, and and providing suggestions | mand.

will be discussed here as it
relates to successful imple-

Caring for a cus-
tomer’s internal
promotions can
sell more systems
by helping the
customer make
potential users
aware of the fea-
tures and benefits
of a product or
service.

mentation of a teleconfer-
encing system.
Teleconferencing, defined
as two or more people com-
municating electronically
from locations separated by
distance or distance and
time, is an effective alter-
native to many face-to-face
meetings. A teleconferencing

videotapes. Give aways such
as pens/pointers, pads of
paper, buttons, plastic
holders, and stationery, are
also popular.

To best understand how to
implement a successful pro-
motions campaign, consider
what might be done for a
typical teleconferencing
system.

Successful Promotions

A customer has agreed to
purchase and install equip-
ment to be used by employ-
ees to communicate Dbe-
tween two distinct business
locations. You want to be
sure that users are aware of
the system and comfortable
with its features.

Since teleconferencing
facilities can change the way
a company does business
and can affect productivity
and the user’s work style, it
is important to properly in-
troduce the facility.

Consider naming the new

for successful meetings.

When the system is in-
stalled and ready for initial
usage hold an open house to
introduce the system to em-
ployees. Let the employees
use the system whenever
time permits (lunch hours,
before or after work). Be
sure to show them that
pressing the wrong buttons
won’t break the system.
Make everyone feel com-
fortable with the technolo-
gy. The open house is a
good time to hand out user
guides. This pocket-sized
folder is meant to introduce
users to the technology and
provide them with instruc-
tions on reserving and using
the facility.

When the company feels
comfortable with the system
and begins using it on a reg-
ular basis, promotions
should not cease. Instead, it
is important to continue
promoting the benefits and

As a vendor of a product
or service it is up to you to
guide your customer to suc-
cessfully use your product.
Internal customer promo-
tions, as an integral part of
your business, need not be
expensive. Some of the
above ideas you may wish to
automatically offer with
your product (i.e. generic
posters, flyers, pads of
paper); the other promo-
tional ideas can be pre-
sented to the customer as
suggestions. If these sugges-
tions are printed in an
informative, easy-to-read
format, the customer will be
impressed with your con-
cern and knowledge.

Remember, you want to
be the vendor of choice.
Anything you can do to set
you apart from the com-
petition and assist the
customer will help your bot-
tom line. Customer promo-
tions are another way to add

system can be comprised ofa | facility, putting banner applications of the system. value to the customer and to
variety of components in- | teasers in the company If an engineer has used the | appear unique in a com-
cluding audio, audiographic, | newspaper (i.e., ‘‘Super system successfully for a petitive environment.
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CASSETTE CHANGER
L fr background music

4 auto reversing cassette players for continuous play.
CP4010 Stereo/Mono Selectable

Create the ideal mood for— Low initial cost, easy installation and compatibility with existing or new public address
or paging systems makes this unit ideal for your sound system.

; ReStaurants To operate the unit, simply insert the cassettes and everything is automatic thereafter.

; DOCtOfS & Business Offices The Auto-Reverse Cassette Changer plays both sides of the cassette, then advances to
the next cassette. Each cassette position has an individual eject switch and LED in-

; Factories dicator. If a position doesn't contain a cassette, the position will be by-passed to the
. next position. Simple two-cable connection to an external amplifier. . . superb perfor-
; Retail Stores mance and styling will meet your needs. ..and more.
+ Super Markets
FEATURES/SPECIFICATIONS: ADDITIONAL SPECIFICATIONS:
» Loglc controlled endless ¢ DIN and RCA line out e Head Configuration........... Four track in line head
playback deck connectors * Frequency Response ......... 40-12,000Hz + 3db
» Auto advance to next cassette, ¢ Dimensions.14.9” x 112" x 43" ¢ LineOutput ................. 500 mil volt
three (3) seconds ¢ Switchable 110/220 VAC, ¢ SignaltoNolse Ratio ......... Better than 45db
» Automatic Galn Control 50/60 Hz power supply e Wow&Flutter ............... Less than 0.02% WRMS
» Lighted cassette eject buttons ¢ Net Weight...18.75 Ibs. e FrontPanel.................. Power ON/OFF switch
» Frequency Response. . . Lighted cassette eject buttons
40-12,000 Hz e BackPanel .................. Line voltage select switch

Stereo/Mono select switch
Auto Galn level control
eColor................oounn Black cabinet with black front
panel with white silk screen
Q ® lettering, including Pentagon loga
¢ PowerConsumption .......... 28.8 VA
pEN-I-AEDN e Speed Regulation ............ Better than .5%

e Accessories ................. Power Cord - Twin RCA type cabl

5115 NORTH SHERIDAN ROAD
CHICAGO, ILLINOIS 60640
PHONE: (312) 271-8300
WATTS: 1-800-621-3867
TELEX: 5101012952



CONSULTANT’'S COMMENTS

by Marc Beningson
Jaffe Acoustics, Inc.

BIDDING AS SPECIFIED

Or many years, some !
sound system specifi-
cations consisted of a

verbal description of the
desired system function and
level of performance. These
“‘performance specifica-
tions” gave the contractor a
great deal of latitude in
equipment selection and
system architecture, de-
pending on what manufac-
turers’ lines the contractor
carried. Unfortunately, per-
formance descriptions could
not (and still to an extent,
cannot) be enforced due to
differences in measurement

| equipment and techniques.
Many substandard sound

systems may have been in-
stalled because the perform-
ance specifications of semi-
pro, industrial or even home
hifi equipment could not ef-
fectively be differentiated
from professional equip-
ment.

The situation was exacer-
bated by the building indus-
try, which placed sound sys-
tems in Section 16700 in
Communications and PA
Systems of the A.I.A. stand-
ard specification. This sec-
tion is the design responsi-
bility of the electrical engi-
neer who usually deals only
with performance specifica-
tions. After all, performance

standards for circuit break-
ers, electrical enclosures,
wall switches, and AC pow-
er outlets have been set and
understood for many years.
Electrical engineers fre-
quently applied the same
concept to sound systems,
which resulted in installed
systems of varying quality.
The latitude in allowable
equipment presented a qual-
ified contractor with a
dilemma—a proper bid bas-
ed on appropriate equip-
ment might lose out to a bid
from an inexperienced in-
staller using less expensive,
substandard gear.

In some situations, a

l
|
|

1

system designer will in-
discretely specify a certain
product he may want used
in the resulting system.

In their product lit-
erature, manufacturers will
frequently include a para-
graph which is intended to
be used in specifications.
These descriptions often
highlight the features of the
product in such a way that
perhaps only the described
model fully meets the speci-
fication. This permits a
system designer to specify a
particular product without
really saying so.

In order to remove the

(continued on page 89)

Aphex Can Solve Your Problems
of Dynamics Control and Clarity . . . Automatically.

Security cover available

The Aphex Compeiior/Aural Exciter (Model

303) is a single, one rack height package
combining two of your favorite tools. A monaural
Compellor for completely automatic gain control,
and the circuitry of the Aural Exciter to produce
dramatically improved clarity, dimension and

detail.

Once the Compellor/Aural Exciter is installed
and set up in a PA or other sound system, no
user adjystments are needed. The Compellor

section makes your system “idiot proof” . . . levels

wiii remain consisient regardiess oi ihe source
material or who is operating the system. The
Aural Exciter increases intelligibility and
penetration . . . even at reduced power levels, or
in highly reverberant rooms, or under high
ambient noise conditions. The 303 is an
indispensable flexible tool for every new or
existing system . . . from basic paging systems to
complex touring sound systems.

For additional information, contact us today.

Ap Ha SVSTngS LTD. 13340 Saticoy St. North Hollywood, CA 91605 (818) 765-2212
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HOW TO
GET CLOSE
AND STILL

KEEP YOUR
DISTANCE. I

For any application that demands fidelity
andinvisibility at the same time, our new line of
CK-X condenser capsules is ideal. Their high-
quality F.ET. circuitry and specially shielded
triaxial cables mean that capsule and pre-amp
can be separated by as much as 200 feet
without signal degradation or noise. Add in a
complete range of mounting adapters, suitable
far any mono or stereo technique, and you can
cope with anything, from church choir to
podium to fishpole.

The AKG CK-X Series gives you that big
microphone sound in a small, easy-to-conceal
package; no more trading off quality for size.
And with cardioid, hypercardioid, omni and 4.2
ounce short shotgun versions, there's a
capsule that’s right for any application.

BAKG

77 Selleck Street
Stamford, CT 06902

AKG 1986 # Akustische und Kino-Gerate GmbH, Austria
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A Software Review

by Jesse Klapholz

COMPUTER AIDED SPEAKER DESIGN

ver 50 major manu-

facturers of loud-

speaker components
make their products available
to sound contractors. Even
though there are many ready-
to-install systems, it is often
space and/or aesthetic consid-
erations that will dictate a
custom loudspeaker system.
There are two obstacles that
come into play: how to design
the system, and how to build
it. Scientific Design Software
has taken the mathematical
models of low-frequency en-
closure design that have
evolved over the years, and
have put a good working col-
lection of them into a compu-
ter program called CASD
(computer-aided speaker
design).

CASD is a software pack-
age that allows one to quickly
and efficiently perform vari-
ous documented calculations
for the loudspeaker design
process. The software is the
product of a group of loud-
speaker engineers who found
it necessary to write their

own program to help in their

daily design tasks. The pro-
gram is comprehensive and
easy to use with its menus
and the manual’s explana-
tions. CASD affords insights
during the design process and
decreases the design time.
Since many systems are lean-
ing towards direct-radiating
type designs, it is the focus of
this program.

The program comes in a
two-sided disk format along
with a file-disk of 24 loud-
speaker brands representing
about 120 models and their
associated parameters. The
owner’s manual is a good ex-
ample of how a software man-
ual should be written. Aside
from explaining how to use
the software, the manual of-
fers explanations of design
techniques, loudspeaker and
system parameter defini-
tions, helpful design hints
and tips, a listing of the com-
puter’s operating system er-
ror codes (and explanations),
and printer/interface instruc-
tions. The manual also con-
tains a section on sealed and
vented design theory, discus-

sing the relevant aspects of
modelling theory, efficiency
bandwidth product, enclo-
sure parameters, vents and
passive radiators, response
and displacement limited
curves, B4 and B6 system re-
lationships, and filter
parameters.

Upon booting-up of the
program, side one of the main
menu prompts the user with
a choice of Sealed System
Graphing, Vented System
Graphing, Utilities, File
Maintenance Modules, or
the user may go to side two.
Side two contains a crossover
design module which, if
desired, can be run in-
dependently. The two sides
have been segregated in this
way to allow for future en-
hancements and expansion of
the crossover section.

The Sealed System Graph-
ing and Vented System
Graphing modules are iden-
tical in operation. These pro-
gram segments do not display
standard menus, instead, a
choice of one of three differ-
ent dynamic range blank

SPL FROM REF EFF
REF EFF FROM SPL
UAS FROM MOVING MASS

—_—roNMmoonomd

AFPPROX .

[

RETURN 0 MAIN MENU

Figure 1

A

FE FROM VENT DIMENSIONS/VEB B
VENT DIMENSION FOR VB/FB €
4]

E

MASS AIR LOAD ON DIAPHRAGHM F
PASSIVE RADIATOR MASS FOR FB G
REF EFF FROM THIELE/SMALL PAR. H
OPTIMUM BOX INFO 1
J

SELECT A-J: ¢ >

LIST

LIST

<ESC>
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Figure 2

K MAKE NEW DIRECTORY
L AVAILABLE FILE DI1SK SPACE
M RETURN TO MAIN MENU

BRANDS

ADD A BRAND NAME
CHANGE A BRAND NAME
DELETE A BRAND NAME

MODEL NUMBERS IN A BRAND

ADD MODEL NUMBER TO A BRAND
UPDATE/READ DATA IN A MODEL
DELETE A MODEL NUMBER

READ ALL DATA IN A BRAND
SEARCH MODELS BY PARAMETEF

‘ESC)>

SELECT A-M < >

graphs is displayed. The user
then can decide between en-
tering the pertinent data,
either manually or from an
existing file disk. Entering
driver information is accom-
plished via smart screen
prompting.

Next, the program asks if
you wish to use an auxiliary
boost filter. The resulting
graph may now be printed.
After the printer routine, the
program will prompt you to
see if you want a displace-
ment limited power curve.
After the displacement
graph, one may either return
to the main menu or continue
analysis. If a displacement
plot was not done, a new plot
may be computed or even su-
perimposed on the previous
plot, yielding stacked plots
for comparisons.

The Crossover Design
Menu allows you to design
one of five types of crossover
networks or proceed to the
Impedance Correction
Menu. After selecting this
menu, you may design one of
three types of correction net-
works: resonance or Zobel
network, high-frequency ris-
ing impedance correction by
driver inductance network,
or high-frequency impedance
correction by driver imped-
ance curve network. Each
section allows for reiterative
calculations with the option
of exiting back to the main
menu at any time.

The programs are practi-
cally bombproof—they do
not allow illegal quantities to
be entered. The manual con-
tains an easy-to- follow
tutorial on this section.

The Utilities Programs are
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gy Truly great amplifiers are mea-
@) : sured by two standards. Sonic
T quality and reliability. Our new
RAMSA 9055, 9110 and 9220
power amplifiers achieve excel-
lence on both counts. And their superb,
well-balanced design, combined with
Matsushitas manufacturing processes and
rigid quality control, gives us the confi-
dence to back them with a 5-year limited
warranty.” This RAMSA warranty and
UL listing assures you that we stand
behind the 9000 series with everything
weve got. And thats saying something.
We challenge you to compare these new
amps for yourself. But you better be pre-
pared to re-evaluate your standards.

Industrial Company



Grommes-
Precision

GTE-100 AMPLIFIER

FEATURES

100 watts RMS power e Low distortion » Wide frequency
response * 10 band graphic equalizer # 6 Low impedance
microphone channels with built-in transformers ¢ Telephone
page input ¢ Music muting for paging * 2 Auxiliary inputs with
loudness contour switch » Remote microphone control provision
¢ Volume limiter » Speech filters « Output meter.
DESCRIPTION

The GTE-100 has 6 microphone channels and 2 auxiliary chan-
nels, master gain, 10 frequency equalizer and automatic volume
limiter. The music input can be switched to by pass the equalizer.
Music channel has muting for microphone precedence. Remote
control for each microphone channel can be used for volume

control or muting. Meter indicates power output from the 4 ohm,
25 or 70 volt line.

GT35, GT60 and GT125

Shde- IR

FEATURES

* 4 microphone channels with Hi Z-Lo Z switching or 4 high level
auxiliary  Plug in balanced low impedance microphone
transformers ¢ Telephone page input ® 2 switchable auxiliary
inputs for tuner. tape. music ® Music muting for paging
precedence ¢ Separate wide range bass and treble controls
Speech filter for each microphone ¢ In-out connectors for
external equalizer or automatic voiume control # In-out connec-
tors for each microphone for remote control or reverb ¢ High
fidelity circuit with reliable overload and short circuit protection
* Heavy duty power supply ¢ Designed for constant duty opera-
tion » Low frequency cut-off switch for trumpet speaker protec-
tion ¢ Professional female 3 pin latch lock microphone
connectors ¢ Barrier strip speaker terminal plus 2 speaker
sockets ¢ 25 and 70 volt output line can be balanced or unbal-
anced ¢ OQuiput for tape recorder or booster
amplifier ¢ llluminated power off-on switch ¢ AC convenience
outlet with ground « 3 wire AC cord for safety grounding.
DESCRIPTION

The GT line solid state integrated amplifiers will control, mix
and amplify 4 microphones and two auxiliary inputs. They are
capable of delivering full RMS power continuously 1o speaker
voice coils and 25 or 70 volt lines

Models GT35A, GT60A and GT125A

same as above except 4 Ilow impedance microphone
transformers are built in.

PRECISION ELECTRONICS INC.
9101 KING STREET, FRANKLIN PARK,
ILLINOIS 60131 « 312/678-5350

a group of quick routines
which are useful for solving a
number of simple, and often
frequently used formulae.
This section is set up in the
same manner as the crossover
section. Noteworthy here is
the Approximate Box Design
information utility. This par-
ticular utility is useful as a
starting point for a system
design with a given driver.
After entering the input par-
ameters which define the dri-
ver, the utilities calculate:

(a) The box volume for the
flattest vented system with
the box tuning frequency
(Fb) and the -3 dB cutoff fre-
quency (F3).

(b) The box volume for the
B6 assisted alignment with
the box tuning frequency
(Fb), the -3 dB cutoff fre-
quency (F3), and the filter
peak-boost frequency (Fp).

(c) The box volume for the
flattest unfilled system with
the -3 dB cutoff frequency
(F3).

With this information, one
gains immediate insight into

the suitability of a given
driver for various enclosure
designs.

After selecting File Main-
tenance from the main menu,
the display will come up on

‘the screen. This set of

utilities is comprehensive
and easy to use. As with the
other utilities, every function
is completely explained in
the manual. As an extra
bonus, there is a database-like
feature in this utility, which
allows one to search for a
model loudspeaker with up to
three given parameters. The
CASD manual concludes
with references which are the
standards of the literature in
loudspeaker system design.
The CASD program is
easy to learn, and can be lat-
ched up. The graphs are ex-
cellent, and likewise the
graphics are laid out clearly
and are easily read. The
computer-aided speaker
design program should be a
useful addition to every
loudspeaker engineer’s PC-
based audio workstation.
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How to keep vour

mixing board from
holding you back.

Today’s technological revolution is a
battle fought on two fronts: quality and
cost. Recent advances in recording equip-
ment let you do more than you ever
could before — And for less money. But
what about your mixing console? Can it
keep pace with recent giant steps such as
the significant advances in the quality
of analog and digital recording
equipment? Without sacrificing
your budget?

If youre mixing on a RAMSA
WR-T800 series console, the
answer is yes. RAMSAs 8-buss
Wil consoles are a smart choice for
8 or 16-track recording They
ofter the guality you need to
bring your recording chain up
to today’s demanding specs.

RAMSAS T-Series
consoles save you
time, too. Each input chan-
nel simultaneously accepts
Mic, Line and Tape signals. A time-
saving feature, the Program Mix

Program
Mix Control

Circle 219 on Readar Response Card

control and stereo Solo switches
let you choose the signal
source you want without re-
patching. So you get from
basic tracks to final mix in
record time.

Because with the RAMSA [
T-Series, you get a mixing board
that does much more for less [
without holding anything back.

Pushbutton

Input
nacn

Selection
Panasonic
1

RAMSA WR-T820



How to Choose
the Right
Power Amplifier

manufacturer introducing a power amplifier in
today’s market faces more than just stiff com-
petition—there’s a considerable challenge just
to get a new power amp noticed in a market-
place this crowded! In theory, this kind of
situation should produce a buyer’s paradise,
where a large number of similar products
with similar specs compete for the attention
of the relatively small number of buyers.

To some extent, such a buyer’s market
exists. The primary reason it has not
quite reached “‘paradise’ status is that
the manufacturers have refused to
comply with one major require-
ment—the need to produce a
large group of similar products.
In fact, in an attempt to get their products noticed, manufacturers have given buyers a surprisingly diver-
sified choice of power amplifiers with features and specs and even basic design concepts that can differ widely
from model to model. The result is a combination of challenge and opportunity for end users and resellers
alike. The challenges come from a bewildering array of choices. The opportunity comes from the chance to
get a product that’s a lot more than simply a good buy.

To help reduce confusion, I will explain a method for making power amplifier purchasing decisions. The
method involves expanding the traditional list of power amplifier selection criteria and organizing it into a
sort of buyer’s checklist. The method should be valuable to a dealer looking for a new power amplifier line
and to an end user or specifier involved in a purchase decision.

This article is written to guide those who already know the basics of audio systems and power amplifiers. It
might seem that those people wouldn’t need any help in making power amplifier purchasing decisions, after
all, a power amplifier is a fairly simple component, right?

I used to believe that. I don’t anymore! I used to believe there wasn’t any hearable difference between any
two modern, high-power amplifiers. The evidence, however, is overwhelming that such a difference does ex-
ist and that, in some cases, it can be dramatic. There are other reasons for believing that a power amplifier is
anything but a simple component. The justification for a buyer’s checklist like this is actually quite simple.
The incredibly wide variety of available features and specifications means that, while it is probably difficult
to make a bad purchase decision, it’s certainly possible to make a better purchase decision by carefully con-
sidering all of the available options.

The decision-making process presented here is divided into six phases which are meant to be taken in
order. It is possible to modify the selection criteria and use the method as a general audio system component
purchase guide.

Guidelines
Beyond the
Specs

by Chris Foreman
Panasonic/Ramsa
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PHASE |

Early Weeding:
rough system design
define application

PHASE 11
Preliminary Budget

PHASE 11
Information Gathering:
trade shows

trade publications

direct from manufacturer
local retailers

PHASE I: Early Weeding

It’s possible to do an early weeding
out of obviously inappropriate choices
by doing a simple, preliminary defini-
tion of needs. This requires that at
least a rough system design be finished
(using generic components).

From the rough system design,
briefly define the power amplifier ap-
plication. How much power will be re-
quired per amplifier channel? Will the
system be used primarily for high-
fidelity music or primarily for voice
with no need for high-fidelity music?
Will the system be portable?

By doing this kind of preliminary
definition, it’s possible to eliminate
more choices than might be imagined.

For example, if the system is portable
and will be used for music, it’s possi-
ble to eliminate those large, single-
channel, transformer-coupled-output,
70-volt commercial amplifiers. That
may be an extreme example, but by
doing simple things like this, the field
of choices can be narrowed.

PHASE II: Preliminary Budget
This is another early weeding exer-
cise. By setting a preliminary, but
realistic, budget range, another group
of amplifiers may be eliminated. For
example, a recording studio monitor-
ing system design might require a very
high fidelity power amplifier and
allow a high price to achieve that

fidelity (the power amplifier will prob-
ably be a small fraction of the overall
studio equipment budget). A football
stadium sound system design, on the
other hand, may require a large
number of power amplifiers which
make up a significant portion of the
overall budget. In this case, a lower
dollar amount would be allowed for
each individual power amplifier than
for the studio monitor system.

PHASE III:
Information Gathering

Most of the information to be used
in the decision process will come from

A Ve

The New SDL “Foundation” Series

The only subwoofer to have solved the problem

of Power Compression.

Our SDL* Subwoofers are now actively cooled.

The result is a new standard for ultimate and effortless
low-frequency sound reproduction!

- Now Available -
Power Cooling Retrofit Kits For Existing TPL-2's, 3's

Circle 234 on Reader Response Card

mﬁﬁ§ 5...Just Got Better'!

x\"I‘EINID\ICS Announces:

The SDL-4 & SDL-5 with

Power Cooling

New Computer Assisted
Cabinet Designs!!!

THE RESULTS:
* High Fidelity Performance
* Extended Frequency Response
* Greater Efficiency
* Longer Warranty Period
* Peak Outputs Exceeding 139db 1 meter!

Servo-Drive Subwoofers

by

INTERSONICS, INC

3453 Commercial Ave.
Northbrook, IL 60062
312-272-1772




Are You Watching Us?

Our new SOUNDGUARD audio surveillance
monitor waltches out for you.

Our new amplified & conventional borns

talk & listen for you.

Our new automatic mixer watches your
micropbones for you...and

Our new school & power intercoms make
communications easier for you.

SOUNDGUARD v ASM25
Microprocessor-controlled audio surveillance of up
to 25 speaker circuits; two user-programmed
threshold levels per circuit. Also includes relay
drivers for each circuit, line supervision, self
diagnostics and non volatile memory. Ideal for
prisons, parking garages, etc.

HORN LOUDSPEAKERS
Our new highly competitive line of quality horns
offers excellent sound penetration and talk-back
sensitivity. Models with and without built-in
amplifiers provide maximum flexibility.

PI1-35 and SI-35
Two high-powered, 35-watt, dual-channel control
centers designed for schools, plants and offices,
provide cost-effective two-way communications.
SI-35 is expandable to 75 rooms; ideal for
background music and paging systems.

HI-TEK:» MMR-1/MM-SM6
Completely modular automatic microphone mixer,
affordable, feature packed, and expandable, with
NOM circuitry; provides accurate noise-free
automatic mixing for all multiple microphone
applications.

and you thought we just made good amplifiers.

BOGEN.

® A LEAR SIEGLER COMPANY
50 SPRING STREET, P.O. BOX 575
RAMSEY, NJ 07446 (201)934-8500

The OneTo Watch!




PHASE IV Traditional Features New Features

Sciection Criteria: attenuators method of input balancing

meters & other indicators accessibility of controls
Traditional Econamic input balancing switches & connectors
watts/dollar input & output connectors type & action of protection circuits
refiability protection circuits grounding method
warranty mono/bridge mode metering & indicators (again)

New Ecanomic

selfability
manufacturers’ literature. That litera- Also check out the buyer’s guides
ture can be gathered at trade shows or that appear each year in the various
by filling-out coupons or reader serv- trade magazines. This Sound & Com- Another favorite is the Music and
ice cards from trade magazines. munications Blue Book is a good start. Sound Outpur’s Buyer’s Guide (the

1987 edition is due out in November).

This one is useful because it presents

data in tabular form which can speed-

oc up the preliminary weeding out proc-
ess.

You can also get product data direct

from calling the manufacturers. Local
— audio retailers are also good sources
and, if they carry several lines of
power amplifiers, they may be able to
provide a lot of information from one
phone call or visit.
Ask for suggested end-user price
sheets, warranty information, and
i - r dealer lists when requesting literature
« [ from a manufacturer. This informa-

tion, especially the pricing and war-

- ranty information, is very important in
— the decision process and you probably

won’t get it unless you ask for it.

L PHASE IV:
— | Developing Selection Criteria
Here’s where the real checklist
begins. Using this list will require

= = . ,
s some weeding out too, since much of
o the criteria mentioned here will not ap-

= ply to a given application.
= Power amplifier selection criteria
P DU I s can be divided into five basic cate-
gories: economic, features, specifica-

/ . = . “
7 tions/performance, subjective, and
(tOC 1 .t = = : , ’ > c

In stock now! A completc line of . Z g practical. I've made one more division
enclosure products for the commercial Z =z in each category and that's between
sound contractor. Racks, cases, =z what I call traditional selection criteria

and new selection criteria. Since this is
a list, I have added definitions and
discussion as sparingly as possible.

In general, a purchase decision
should not be made solely on the basis
of any single criterion although some
criteria will be more important than
others for a given application.

cabinets, baffles, a wide range of
mounting accessorics and a
complete line of audio transformers.

Send for our FREE catalog.

HAMMOND
MANUFACTURING ..

Hammond Manutacturing Co. Inc.
1690 Walden Ave.,
Buffalo, N.Y. 14225
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Traditional Economic Selection Criteria
(1) Watts Per Dollar. By this criter-
ion, an amplifier that provides higher

Sound & Communications



FLY FIRST CLASS
FLY TURBOSOUND

If your clients are as demanding — .
as the engineers at Carnegie ; u"PRECEDDEEs':LE‘D
’

Hall, the Apollo Theater, the
Grand Ole Opry and the UNCOMPROMISING
EXECUTION

National Convention Center of

Japan, you should audition the , L

speakers permanently installed We're equ‘ally demandl‘ng in
the execution of our radically
original designs. We use only

in these and other top clubs

and concert halls from New ) AR

York to Nashville to Kyoto: _ the highest quality Finnish
birch ply because we consider

cabinetry an essential

Turbosound.
element of audio engineering.

PRE-ENGINEERED , 1gineerin,
Virtually all of the drive units in

To make your job easier, we . .
your) these finely tuned acoustic

design certified, load-rated . .
flying and angling points as structures ar‘e‘bm‘lt exclusnvely
an integral element of every to our spec1f1c§tlons. When it
Turbosound full-range comes to creating completely
professional sound reinforcement

enclosure. And the innovations A we ni Iv on
we've put inside our pre-engineered SYSIEMS, WE recognize only one
way to go — first class. If that's the

speaker modules will cut your planning way vou feel about vour work. call Dan
and installation time significantly. The Yy Abel soyn at 219- 4‘60-99 40

patented* TurboMid™ device, for example, enables
our proprietary 10" driver to reproduce a seamless
midrange from 250-3700 Hz. Its unique internal geometry
creates a much higher ‘Q’ factor than conventional horns of
equivalent frontal area. Tighter directivity greatly reduces
interaction problems in multiple unit arrays, so planning an
installation often involves nothing more complicated than
laying coverage patterns over a set of blueprints.

COMPACT AND EFFICIENT

Because neither you nor your customers should have to
compromise sightlines to get full frequency response, every
Turbosound full-range enclosure employs both the TurboMid
device and the patented* TurboBass™ device. Our high-velocity
partial horn-loading
technique enhances
cone control and
produces high levels of
bass projection from
astonishingly compact
enclosures. Turbosound speaker modules like the TMS-2A charted above achieve low distortion
levels and naturally correct. transparent sound without the need for unreliable, artificial

Integral mounting points compensating electronics. Linear dynamic response, phase coherency and optimized
accept optional flying rings. impedance curves enable our enclosures to reproduce transients with unfailing accuracy.

Reference
9008

Sound Level n 0B

Only Turbosound is Turbosound. e

QO Turbosoun

A member of the Turbotound Group of Companies - London * New York

“TurboMid™ and TurboBass™ devices are covered worldwide by Principle Patents, not simple design patents. The concepts embitied in these designs are, therefore, entirely unique. See Turbosound literature for full information
Turb d, Inc. 611 Broadway *841, New York, New York 10012 (212) 160-9940 Telex 230199 IMC ABEISON — US. Turbosound Sales Ltd. 202-208 New Norih Road, London N1 7BL (01) 226.0099 Telex 265612 IMC SALES — UK

Worldwide distributors: Australia: Crealive Audio Piy Lid Melbourne Tel- (03) 354-3987 Austna: Audiosales Mo=dling Tel. (2236) 888145 Canada- Belisle Acouslique Inc Quebec Tel- (514) 691-2584
China: Wo Kee Engineening Ltd Hong Kong Tel. (5) 249073/5 Denmarke Per Meistrup Production'. Karlslunde Tel' (92) 15300 France' Regiscene Pare. Tel- (01) 374.5836 Greece Alpha Sound Athens Tel- (01) 363-8317
Holland Ampco Holland b v Utrecht Tel (30) 433134 Hong Kong Tom Lee Music Co _td Homy, Kong Tel (3) 7221098 /udonesia' PT Auv ndo Metien Prima Jakarta Tel (01) 323029/320704 /srael: Barkai Lid. Ramat-Gan Tel (03) 7351787732044
ftaly Audio Link Parma (0521) 598723/4 Milan (02) 285-0334 Japan Mat ,uda Trading Co Tokyo Tl (03)295-473) Korea Bando Pro Audio Inc Seoul Tel {02) 546-5491

Malaysia- Attas Hi F1 Sdn Bhd Kuala Lumpur (03) 432104 432077 Nonwav Nordi-k Equipment a/s Osho Tel ((I2) 231590 Singagore Atlas Sound (Ple} Lid Singapore Tel- 220-4484 Spain Lexon s.a. Barcelona Tel (03
Sweden Inter Music a b Skovde Te! (500) 85260 Swizerland Studio M + M Schorenwerd Tel (64) 415722 Thavund Bangkok ©tne/Graphic Center Bangk.k Tel (2)314-3570 UK Turbosound Sales Lid. London Tel (0!
USA Turbosound Inc New York Tel. {212) 461-9940 4 Germuny Acam Hall GmbH Usingen Tel (6081} 16031
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PHASE IV
Selection Criteria:

Traditional Specifications/
Performance

power output

frequency response

rise time & slew rate
hum & noise

nhase response/shift
circuit design philosophy

New Specifications/Performance
reactive foad power output

specs with optional transformers

What happens when the amplifier clips?
power supply type & regulation

RF & hum susceptibility

turn on/turn off transient protection
needed gain/sensitivity

damping factor/output impedance

Traditional Subjective
appearance

sound quality

fan noise

New Subjective

sound quality under stress

sound quality with options
Traditional & New Practical

Who is the user?
mechanical criteria

power at the same price is more desir-
able. Watch the rating methods, since
there is still no single standard for
rating amplifier power output. Also

watch the load impedance given for
the power rating and compare ampli-
fiers based on the same load impe-
dance (as would be appropriate for

installations.

Aq
215 Tremont Street

Rochester, New York 14608
(716) 436-2720

Digital Reverberation Systems
Digital Delay Systems

Full Line of Equalizers
Pitch-Transposer Package

CHOICE

Presenting the contractor’'s choice for
equalization, delay and reverberation. Our
reputation for quality and reliability at an
affordable price is rapidly putting our
products in more and more modern audio

When the decision is yours, and reliability
and performance is your priority, make the
best choice. Contact us and we'll impress
you with our superior specifications and
precision manufacturing.

Applied Research & Technology Inc

Circle 246 on Reader Response Card
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your application).

(2) Reliability. I consider this an
economic criterion although it 1s cer-
tainly also a practical criterion.

(3) Warranty. In general, a longer or
more comprehensive warranty is bet-
ter although this can be modified by
the availability of service and the abili-
ty and willingness of the manufacturer
or dealer to support the product.
Watch the details of warranties; they
may vary widely from manufacturer to
manufacturer.

New Economic Selection Criteria

(1) Sellability. This one is for dealers.
By this selection criteria, an amplifier
is more desirable if it is easier to sell.
Among other things, sellability is in-
fluenced by customer recognition of
the brand name, U.L. and other safety
listings, warranty provisions and, of
course, price.

Traditional Features Selection Criteria
(1) Attenuators. Input attenuators
(volume controls) have received a lot of
attention in the last few years. Some
amplifiers have their input attenuators
calibrated in dB. Some have no input
attenuators at all. Some are on the
front of the amplifier, others are on the
back. The desirability of any variation
on this feature is very application-
dependent.

(2) Meters and Other Indicators. If in-
cluded, meters may be true VU or
peak-reading or a combination. Other
indicators may show that a signal is
present or that output is near or at the
peak amplifier capability. Still other
indicators show power on and various
warning conditions such as thermal
shutdown. The desirability of these
features is application dependent. In
general, accurate meters and indicators
are more desirable for portable systems
and for systems where a human opera-
tor is actively involved in the minute-

Circle 220 on Reader Response Card*
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PHASE V
Second Weeding

PHASE VI
The Final Selection:
safety & support

to-minute operation. In permanently
installed systems where the operator
simply monitors the system, the most
important indicators are those status
indicators which display such things as
power on and thermal warning and so
on.

(3) Input Balancing. The benefits of
balanced lines are well known. If the
amplifier offers electronically-balanced
inputs or optional transformer-coupled
balanced inputs, this is probably a
plus. It is possible, however, that a
poor-quality input transformer could
degrade performance or that a poorly
designed, electronically balanced in-

(4) Input and Output Connectors.
The type of input and output connec-
tors may be important but the desir-
ability of any particular type is
application-dependent. XLR inputs
and five-way binding post (banana)
outputs are common and good choices.
High-quality phone plug inputs and
outputs are acceptable second choices.
A permanent installation might call for
terminal strips inputs and outputs.

(5) Protection Circuits. The amplifier
should protect itself against any con-
ceivable import signal and output load
and it should protect the loudspeaker
against turn-on/turn-off transients and

channel power amplifiers can be
switched into a mono mode where the
two channels feed a single loudspeaker
load at twice the single-chiannel output
power (load impedance restrictions
may apply). This is a desirable
feature—if you need it.

(7) Other Power Amp!lifier Features.
You can add your own here. Also see
the Subjective and Practical lists.

New Features Selection Criteria
(1) Method of Input Balancing. Care-
ful consideration of this {eature is ap-

propriate. A well-designed input trans-
(continued on page 71)

put could allow noise to enter the
audio signal.

against catastrophic amplifier failure.
(6) Mono/Bridge Mode. Most two-

soundolier we’re all aro

Whether for background or foreground music,

professional sound projects, UL-listed voice/
alarm equipment, audio masking systems,
telecom paging, tone signalling or commercial
sound installations, millions of Soundolier
loudspeakers confirm the benéefits of applying
craftsmanship products of THE world’s lead-
ing manufacturer of system accessories.
Loudspeaker
Assembly

Audio Masking
Equipment

Attenuators and .

Etectronic
Accessories

Our unique catalog extends from single cone
to full coaxial configurations, and features the
latest in piezo and ferro-fiuids technology.

We offer choice of 4”, 8" and 12" sizes as weill
as selection of low-priced convenience-pac«s
or labor-saving preassembled models includ-
ing high efficiency matching transformers and
designer-styled baffles.

To support customer service and satisty
requirements for immediate availability, we
maintain nine regional warehouses with ship-
ment-ready inventory.

For offices, hotels, factories, schools, hospitals,
commercial and recreational facilities, choose
the best and contact THE single source that
can supply all of the loudspeakers to meet your
daily communications needs. Soundolier,
Division of American Trading and Produc:ion
Corporation, 1859 Intertech Drive, Fenton,
MO 63026. Tel.: (314) 962-9870.

soundolier

Vandal-proof
Baffles

X-46, X-47
4+ Speaker/
Baffle System

L t
LhE
: 1

Audio Visual
Signal Devices

Console
Cabinets

Vertical Racks
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CTHEONLY
OMPANY THAT DIDN'T
IMPROVE
ITS LAVALIER MICS

JUST DID.

HAVE

As the world’s leader in lavalier microphones,
we’ve just taken some very important steps to en-
sure that we retain that distinction.

For one, we've taken our mics in a new direc-
tion with the addition of the Sony ECM-66 uni-
directional. Its wide-angle cardioid pattern
provides better off-axis frequency response than
the classic pattern—while also providing an un-
precedented level of isolation from ambient noise.

We've also made the least of a good thing:
The new ECM-77 is the smallest microphone in
Sony history. We’ve even made our new cable hous-
ing smaller—and more durable.

We've made more of some good things, too.
The new ECM-35, for one: the latest refinement of
our successful ECM-50 series.

And we’ve expanded our line of accessories—
with new color windscreens; pencil-type, safety-

© 1985 Sony Corp. of America. Sony is aregistered trademark of Sony Corp. Sony Commuaications Products Company.

Sonv Drive, Park Ridge. New Jersey 07656

Circle 228 on Reader Resgonse Card

pin and necklace-type clips; and a power supply
holder that clips to your belt.

Sony lavalier microphones operate on either
a single AA battery or phantom-power. You also
have a choice between black or satin-nickel
finishes; and XLR, pigtail or Sony wireless-com-
patible output configurations.

So to see (barely) and hear (very clearly) the
results of Sony’s refusal to rest upon its laurels,
call your Sony representative: Eastern Region,
(201) 368-5185; Southern Region, (615) 883-8140:
Central Reglon (312) 773-6000; Western Reglon
(213) 639-5370. Or write to
Sony Professional .
Audio Products,
Sony Drive,
Park Ridge,
NJ 07656. |

SONY

Professional Audio
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TO GET THE

- GOMPLETE STORY

YOU'VE GOT TO

<7 G0 THROUGH

CHANNELS

A superior amplifier has to
be experienced firsthand.

All the overplayed adjectives
used to relate sonic quality
of audio equipment in print
become moot once the truth
leaves the speaker.

Your nearest Crown dealer
has the complete story at the
flip of a switch.

1718 W. Mishawaka Road, Elkhart, IN 46517  (219) 294-8000



ost retailers agree that the longer a customer

stays in a store, the more likely he is to make a

purchase. The latest method retailers, such as
Macy’s and The Limited Express, are using to stop
customers in their tracks is music videos.

The video pop hits do more than just attract customers;
they define a store’s or a department’s image. Retailers can
even change programming to match the spirit of a par-
ticular line of clothing.

Unfortunately, because of the narrow scope of current
music videos (most of the available software is aimed at
18-to 30-year-olds), the markets that the foreground music
videos can reach is limited. Many of the offices, hotels,
stores, and restaurants that make up the majority of the
business music market would not be appropriate places to
play the latest David Lee Roth or Talking Heads videos.

Relatively high costs for both hardware and software
also limit the growth of video foreground sales, according
to background/foreground music suppliers. But despite
these drawbacks, some manufacturers report that they
have done well in this small-but-growing market.

After 10 years ofsupplying the background/foreground
music market, EMS/Music in Seattle, WA, decided last
year to take the video challenge.

According to EMS Vice President Bernard Kron, it was
the dealers who asked for it.

“Qur dealers came to us and said, ‘We want video.” The
dealers said that they thought they could do a lot of busi-
ness with video. One of the reasons it looked like a lot of
business to them is that these are expensive systems. It’s a
lot in terms of the price of one system. But on a unit basis,
it’s a small percentage of our volume. The number of
client locations that we’re serving with the video product

tends to be very small. Video has done well for us, but it’s
done well as a small part of our total sales. One reason that
i’s important to us is that it allows us to supply our
dealers with a full product line. Video isn’t a major profit
center, and we don’t expect it to be. But we consider it ex-
tremely important to offer this service to our dealers.”

While EMS has both hardware and software for back-
ground/foreground music, the company offers only soft-
ware for video foreground music. “The hardware side is
out of reach for us, or would require a whole different ef-
fort,” Kron said. “It’s being handled by very large in-
dustrial manufacturers. From the contractor’s point of
view, of course, he’s always trying to spec competitively
and he’s going to try to make these consumer-oriented
products fit the bill wherever he can.”

Kron said his company’s dealers have generated video
software sales in the course of doing regular foreground
music sales. When they encounter very large profit oppor-
tunities in the form of hardware sales on the video side,
where the systems can be quite costly, they need software.
It would be illegal to just hook up to someone’s cable dish
or wire in the local cable service. If someone had a
clothing store where they were using music videos in the
same manner that one would use background music, it
would be illegal to play MTV over the store’s video
monitors. So video hardware customers need the software.

According to Kron, the threat of lawsuits is not the only
factor influencing a customer’s decision to buy video soft-
ware. “People want the video software for the same reason
that they choose audio software instead of the local FM
station,” he said. “With video software, there are no ads,
and the operator has complete control over the product.
To increase that control, we provide seven music-series

Sound & Communications




USIC VIDEOS

formats, from Top-100 hits and country to the music of
the 50s & 60s and R&B.”

EMS charges the end user based on the hours of tape he
receives per month. The cost of the service runs from $100
to $250 for between one and four hours of music monthly.

The dealer who originally sold the video hardware and
the EMS video software gets a monthly commission on
the software leasing charge. EMS bills the end user.

“The dealer gets a percentage commission on the user’s
monthly billing. It’s exactly like our foreground music
service in that the dealer profits from an ongoing re-
lationship,” Kron said. “We handle all the billing and
distribution. This benefits our dealers, because they have
one working relationship they can deal with. EMS is a
company they know from audio foreground sales. A dealer
knows he can make a video foreground music sale and,
just like on the audio side, he can walk away from it and
still get the commissions. He doesn’t need to go into the
video business.”

s one of the pioneers in foreground video, EMS

has found a confusing tangle of licensing and

loyalty regulations on music videos. Kron said:
“If we use a video or audio cut by an artist on CBS, we
have to pay a royalty to CBS for the use of that product.
We do not, at this time, pay ASCAP or BMI for video
rights. This is because a video rate for mass suppliers like
us has not been negotiated yet. The retailers and club
owners have to pay a fee for the video. It’s fairly simple
for the end users, because they pay a flat rate based on the
size of their operation. But we would much rather pay it
on behalf of our subscribers, as we do with audio material.
Bulk recorders would end up costing the subscribers less
than they’re paying individually now. It would be attrac-

August 1986

tive for us because it would allow us to offer a complete
service. It’s the one thing they haven’t allowed us to do
yet. But it will come. It’s only a matter of time.

“Video is a fairly limited, though lucrative, market. It’s
pretty specialized in terms of the environment in which it
can work. It has to be either a low-light environment or an
environment which has a lot of high-intensity monitors.
Our Macy’s installation in San Francisco, for example,
has 20 high-intensity monitors. So either the system cost
is high, or the environment in which it can work is limit-
ed. The market that music video appeals to is much more
limited than the market for music audio. The video prod-
uct is simply too expensive for many customers. A local
tavern that can afford a foreground music service like ours
cannot afford one foreground video service. The cost of
the video software is about six times as high as the cost of
audio software.”

Another Seattle-based background/foreground music
supplier, Audio Environments Inc., entered the fore-
ground video market last year. In an agreement with
Rockamerica, a video software supplier, AEI has begun to
distribute specialized foreground music video program-
ming produced by Rockamerica.

One of AET’s customers, The Express Limited, is a
fashion retailer known for using computers to track sales
trends and quickly adopting new lines to respond to these
trends. With custom video software, The Express Limited
changes its video to match changes in merchandise.

Patty Chow, director of creative services at AEI, said,
“The Limited Express: themes change a lot. They come
to us and let us know what they want. They get an ex-
clusive, custom program. The programming is mostly
music videos, but they also insert more eclectic footage,




such as public domain footage.”

While The Express Limited chooses
music videos and abstract footage for
its programming, the store does not di-
rectly advertise itself in its tapes. Ac-
cording to Chow, no AEI/Rockameri-
ca foreground video clients have done
this. She said, “As for a store running
an ad for itself in its video program-
ming, T don’t feel that the market is so-
phisticated enough that we can produce
that kind of custom programming.”

Other AEI/Rockamerica customers
include Holiday Inn hotels and Big
Bear restaurants. Chow reported the
company has had moderate initial sales
of the software. “Sales are pretty good,
but it’s one of those programs that
takes marketing development and edu-
cating the customer. The industry is
still young, and people are getting ad-
justed to the fact that this is a new in-
store marketing tool. Many people
don’t know how they can take advan-
tage of foreground video. They have to
get adjusted to using a visual medium
and to paying higher prices than they
pay for foreground and background
audio.”

Sight & Sound Entertainment of
Seattle, WA, offers various types of
video programming and customized

promotions and commercials for its
end users. According to Michael Du-
kane, president of Sight & Sound,
there is a problem with “generation in-
terpretation” of videos.

The cost of a video
system installation
averages between
$15,000 and
$40,000. On a
national level,
foreground video 1s
estimated to be a

$20 million industry.

“From a perception standpoint, the
older set interprets video to be just
rock ’n’ roll. This is because when
most people think of video they think
of MTV. But you have to remember
that MTV is just like a radio station;
they program by what fits their au-

dience,” Dukane said. “We can do all
kinds of programs, from country
music to nostalgia. But we, and the
contractors, have to educate the con-
sumer to this.”

According to Dukane, the market
will also expand as the age group
which indentifies with video gets old-
er. “Because of this fact,” he said, “the
argument that video is just a passing
trend is getting easier to dispell.”

Admittingly, Dukane said, “Wheth-
er foreground music videos will stay
hot is in question. But, technology is
not a fad but a prelude to more advan-
tageous and more profitable ar-
rangements.”

The basis for a company buying a
video system is not just music, but
merchandising, advertising, and infor-
mation, Dukane said.

For Sight & Sound, which has ex-
perienced over a 100 percent increase
in growth every year since its begin-
ning in April 1982, foreground video
has been a very profitable market.

And a very profitable market indeed.
The average cost of a foreground video
installation is $15,000 to $40,000, ac-
cording to Dukane. And, he said, on a
national level, foreground video is
about a $20 million a year industry.

SOUNDSPHERE DISTRIBUTES MUSIC EVENLY

36

The old seaport of Rowayton, CT is a quaint, contemporary residential
area for many commuters who work in New York City advertising and
P.R. agencies, law firms, stock brokerage and corporate headquarters.
Many of these people often visit M. Robert Ltd. Hair Studio to have
their hair coiffed in the latest styles.

The long, narrow space previously had four box speakers that required
a volume level that was too loud for people near them and too soft for
people at a distance.

Recently, the entire salon was re-decorated with a white-on-white
theme blended with soft, warm lighting. To continue the theme,
Advanced Audio of Norwalk, CT installed two white #110 Soundspheres
on the ceiling for background music. The even dispersion of hi-fi music
caused many patrons to question the source of the music because the
white #110’s blended into the white decor. Mr. Robert and his employees
have concurred that the evenly dispersed sound creates a relaxing
atmosphere within which to work.

Write or call direct for further information.

SOUNDSPHERE i
SONIC SYSTEMS. INC.

737 Canal Street @ Bldg 23B e Stamford, CT 06902 ¢ USA e Tel (203) 356-1136
Clrcle 237 on Reader Response Card
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FROM A PORTABLE,
SELF-CONTAINED VOCAL PA TO
LARGE CUSTOM SYSTEMS,
FOSTEX PRODUCTS AND
COMPONENTS DELIVER.

, * MICROPHONES * SPEAKER SYSTEMS o LOUDSPEAKER COMPONENTS
® HEADPHONES » AMPLIFIERS ® MIXERS ® RECORDERS o SYNCHRONIZERS

FOSTEX RP TECHNOLOGY
: . PRO SOUND DIVISION
If you work with sound, you owe it S ; )
to yourself and your clients to audition these o431 Blackburn Ave.
remarkable transducers. To date, they have Norwvalk, CA 90650
received over twenty international patents. (213) O21-1112
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GOOF-
PROOF

(Weighing less than 6 ounces, P-TEC/5 speakers install without cutting, drilling
or the need for special grids.)




OUR P-TEC/5

INST

Sturdy wires puncture ceiling tile ——————
during installation.

Shown actual size, P-IEC/5
speakers weigh less than
SIX ounces

A unique baffle was
designed especially to
house the miniature speaker
ussembly for our new line of P-TEC/5
voice paging loudspeakers. The design of
this baffle revolutionizes the installation of
your loudspeaker network. It is so simple
and so easy fo install—it makes you wonder
why loudspeaker installation was ever done
any other way.

A gentle push on the face of the
bufﬂe causes the two installation poles o

y—

|
| ,.f.ﬂ..i. =

1

e

ll__IL -

\// ’ |

Insext wites puncture coiling ile. Retaining clips ok speaker Ii’emove clips, pull downward
10 release.

info coiling.

puncture the ceiling tile while the retulnlng
clips create a counter tension that ““locks”

the baffle into the ceiling. To relocate, simply
remove the retaining clips and tug firmly in a
downward motion and the baffle releases itself.

————

This unique installation process not
only saves time and materials, it makes mis-
takes a thing of the past. (The tiny puncture
holes are so small, no one will notice.)

Even with metal or plaster ceilings,
installation is simpler than with traditional
loudspeaker baffles.
| P-TEC/5 speak-

ers outperform, use
1 less power, have no
magnets o transform-
ers, are moisture
resistant and have an
unprecedented lifetime
warranty* P-TEC/5
loudspeakers use a fraction of the power to
create the same sound level as existing elec-
tromagnetic speakers.

When you combine breakthrough
technology with low cost, mistake-proof

KQK

Retaining clips “lock”* baffle into
the ceiling.

Potent-pending boffle design
soves instollation time.

installation—you get
P-TEC/5. A truly unique
" new seies of voice paging
speakers available at any major
telecommunications or sound distributor.
We're HARRIS CORPORATION Dracon
Division in Camarillo, CA. 805/987-9511.
Telex 182321

’\

“atter 1 year, warranty does not cover bobor or shipping.

FOR YOUR INFORMATION,
OUR NAME IS

TOGETHER HARRIS AND MOTOROLA RE-INVENTED THE LOUDSPEAKER.

Becouse of on agreement between HARRIS CORPORATION Drocon Division and Motorola, Inc., piezo patented technology for voice poging applications is only avaikoble through Hostis/Drocon in the U.S., Conada ond Mexico. The exclusive baffle design is a trodemark

of the Drocon Division. Motorok® is o registered trodemork of Motorola, Inc
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MOVING?

Please attach your Sound &

label.

NEW ADDRESS

NAME (Please Print)
COMPANY B
ADDRESS APTNO.
ary STATE P

Communications mailing label or print
your address exactly as it appears on the

Return to:

Circulation Dept.

Sound & Communications
220 Westbury Avenue
Carle Place, NY 11514

Look Through Us

CCTV Systems for all your Visual Needs

Take a look through our long list of
CCTV products for all your secu-
rity needs. For example, our
KP120 camera utilizes a MOS
solid state imaging device which
provides compact size, long life,
and extreme low-light handling
capabilities. The KPC 100 camera,
utilizing a CCD device, provides
color for special applications and
an automatic adjusting white bal-
ance feature.

In fact look through the whole
new generation of TV
cameras and monitors
and you'll find there's

L ———

—

a product to meet your special
needs. Whether it's security
cameras, surveillance cameras,
vibration and shock-proof cam-
eras or cameras sensitive to near-
infrared, Hitachi has it. And if it's 9"
to 17" black and white monitors or
color monitors look to Hitachi.
Then you'll see we have a product
to meet your every visual need.
Hitachi Denshi America, Ltd.
18005 So. Adria Maru Lane

Carson, California 90746
(213) 538-4880 (800) 824-9751

175 Crossways Park West
Woodbury, New York 11797
(516) 921-7200 (800) 645-7510

LY
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The downside of all to this is the
lack of education within the market.
“Not many system contractors have
added video to their offerings. And, it
is very difficult to come across a video
contractor. Therefore, many retail
stores are taking the video equipment
and monitors from their television
departments and doing their own in-
stallation. Since these electronics are
not made to withstand constant use,
there are a lot of problems and break-
downs. All these problems give the
end users a bad impression of video,”
Dukane said.

EMS/Music and Audio Environ-
ments have already taken the video
plunge, but other background/fore-
ground music suppliers have not yet
ventured into the video foreground
market.

Rick Barker, marketing communica-
tions development manager at Sound
Products/3M of St. Paul, MN; said his
company is considering video, but sees
many problems with the medium.

“We’re examining video to see what
type of future it has in the market-
place,” Barker said. “We haven’t
decided yet if there’s a viable market
for it or not. It certainly offers the end
user another way to attract customers,
and it offers us another way to provide
service. But we have to consider the
total impact it would have on the cus-
tomer and the attention video requires.
Obviously there is some interest and
there has been some success with cer-
tain applications. But is that success
just a blip on the screen or is it long-
term? Since it’s basically linked to mu-
sic videos, foreground video will prob-
ably parallel the success of music
video. But how long will the interest in
music video last?”

William E. Fox, general manager of
Seeburg Music Satellite Network in
Raleigh, NC, reported that his com-
pany has little interest in entering the
foreground video field.

“We have not become excited about
foreground video,” Fox said. “I think a
lot of the market is rather limited to
fashion retail. There’s no application
for it at all in offices or restaurants or
in a lot of places which background
music or foreground music applies.”

While some background/foreground
music suppliers see little potential in
foreground video, other companies
have already developed products for
this new market. Will foreground
video continue to make headway in the
business music industry? If it does
then profits will go to the innovators.

Sound & Communications




\When You're
Determined
To Succeed...

You Leave
Nothing
To Chance.

On stage live, or in a DJ booth, you
want the most uncompromising sound
system that money can buy.

All Cerwin-Vega systems—including the
15" three-way V-15—incorporate the
advanced design technologies developed
for our large-scale touring P.A.s. The
V-15 provides exceptional performance
valug, allowing it to outperform large
and more expensive competitors—right
out of the box. A recessed woofer
back-plate design allows high excursion
without catastrophic voice-coil
bottoming. That means dynamic, high
power bass reproduction, without fear
of failure. And, C-V’s fool-proof
automatic protection circuitry
guarantees that you'll be heard, even
after the worst accidental feedback.

The V-15 is easy to move and set up,
and can serve as the core of an
expanded sound system with additional
bass and mid-treble modules. Cerwin-
Vega's concept of expandability allows
any of our versatile full-range systems
to adapt quickly to changing
performance environments, and very
cost-effectively.

Leading professionals around the world
choose sound equipment that bears the
Cerwin-Vega name. Your choice is
equally clear. You can use an ordinary
speaker, or own the most
uncompromising sound system in the
world.

IN A WORLD OF COMPROMISE,
SOME DON'T. CERWIN—VEGA!

<FC in-V
v Cerwin-Vega!
For more information, please write or call

Cerwin-Vega! 12250 Montague St., Arlets,
CA 91331 (818) 896-0777 Telex: 662250

Cerwin-Vega! Canada 2360 Midland Av., Unit 21/
Scarborough, Ontario M1S 4A9 (416) 292-6645
Telex: (065) 25303

Cerwin-Vega! Europe Skanderborgvej 71/DK-8680
Ry, Denmark (45) 8-893133 Telex: (855) 63318

st e g Y reseye—

PROFESSIONAL
SOUND SYSTEMS

FOR PROFESSIONAL AMBITIONS
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ACOUSTICAL

TREATMENTS

Principles & Practices

hen a contractor in-
stalls a sound system,
he is interfacing an ac-
tive electroacoustical system with a
passive acoustical space. Whether
using a loudspeaker with a single
driver, an all-in-one system, or a
custom designed system, the loud-
speaker’s output will ultimately travel
through the room, bouncing off walls,
ceilings, floor, and countless other sur-
faces. While the problems of echos,
reverberation, noise, and vibration are
well-documented, the contractor may
find it useful to understand the basics
of acoustical-modification materials
and how they may be used as an in-
tegral part of any sound system in-
stallation,

Armed with sophisticated analyzers
and signal processors many designers
and installers may go astray from what
the old timers taught us about acous-
tics. Some problems just cannot be
solved with electronics. Often, the
problem or deficiency found in a
sound system or a room may be reme-
died with a judicious application of
acoustical-modification material,

Sound & Vibration

What we know about electrical im-
pedance can be useful here. Electrical
energy is transferred from one point to
another when the impedances are
properly matched. Similarly, in
acoustics the efficiency of energy

42

transferred is dependent upon the im-
pedance of the materials through
which the sound and vibrations are
travelling. Simply stated, the tech-
nique of attenuating the transmission
of vibrations and sound from one me-
dium to another is a matter of mis-
matching the impedances. For exam-
ple, instead of placing a subwoofer
cabinet directly on a concrete floor, a
softer material, like rubber, can be
placed in between the cabinet and the
floor.

Sometimes, there are discrete fre-
quencies that can be perceived as a
strange resonance. This is when a
spring-suspension system may be em-
ployed to de-couple the source-system
from the transmitting medium. The
spring’s construction criteria  are
based upon the weight of the load and
the resonance-frequency that is desired
to be de-coupled. Once these para-
meters are identified, a commercially
available unit may be selected.

Reflection, Absorption,
& Diffusion

Often when reflection is a problem,
absorption is thought of as a first solu-
tion. However, a proper balance be-
tween the direct field and the reverber-
ant field levels should be maintained.
What is absorption? In our high school
physics days, we learned that energy
can be neither created nor destroyed
—it can be only converted from one

by Jesse Klapholz

form to another. For example, when
sound strikes a piece of fiberglass in-
sulation, the fine strands of spun-glass
rub against each other and convert the
movement of air particles into heat.

The first scientist to observe and
quantify the measure of a material’s
ability to absorb sound energy was
Wallace Clement Sabine—the Father
of Reverberation. We are all familiar
with the Sabin wunit of absorption
notated as a coefficient. Furthermore,
we are also interested in a material’s ef-
fectiveness in attenuating sound as
sound passes through it—or the mate-
rial’s transmission loss(TL). Materials
that can be used to absorb and/or at-
tenuate sound include fiberglass,
mineral fiber, cellulose fiber, open-cell
foam, felt, carpet, and fabric.

Applications

There are two examples of applying
sound-attenuating materials to loud-
speaker devices: columns and horns.
Inherent in the designs of loudspeaker
columns or line sources is the interac-
tion of the high-frequency beaming of
the individual drivers. Various meth-
ods are employed to reduce this effect
including electrical tapering and co-

Vista Sonic mirrored ceiling panels
Jrom USG Corp. have absorption
characteristics similar to acoustical
ceiling panels.

Sound & Communications






linear arrays. The only method which
reduces high frequency lobing by ap-
plying acoustical-modification materi-
als is by Klepper and Steele.

The Klepper and Steele method em-
ploys the application of a pair of ta-
pered wedges to the outside of the col-
umn. The high-frequency reproduc-
tion of the individual loudspeakers is
proportionately attenuated with in-
crease in distance from the center of
the column. This can be applied to any
column that has not been tapered with
other means. Thus, two pieces of fi-
berglass and some cloth may make that

column work that you installed in that
church last month when equalization
would not remedy this situation.
Most horns have some clearly de-
fined coverage angles with 3, 6, and
9 dB down points, with respect to the
on-axis SPL. Usually, when we use
these devices, the farthest listener is
on-axis with the horn, and the closest
listener is on about the -6 dB down
point, The object is to place the
listener that is 6 dB closer than the far-
thest listener, at a point in the
coverage angle of the horn that is at-
tenuated by 6 dB. But, what do we do

Fiberglass drops level
6 dB to match rear.

-6dB

[ .5 X

O
Q
@

/’—li_‘

;_ﬁ

ot

e

- Location B is 12dB
further from the horn
than location A,
minus the 6 dB off-
axis attenuation
equals 6 dB higher in
direct SPL at A.

OWI
Think Small,
Think Quick.

kind of qualitative, extension

mini-speaker, one

installer as well as \}

the end user: The a
FECTIVE. Dimensions ot 7-1/8"

x 4-1/2" x 4-1/8" allow easy hdndhng
sacrifices little else. /SPEEDY INSTALLATION.
With features such as a built-in line matching

OWI brings forward a special

intended tor the

BAP-100./SMALL BUT EF

and unobtrusive installaton, yet this 2-Way
transtormer, input power selector knob (2.5W,

Exercise sound judgement —
BAP-100, BAP-25 and OWI's complete mini-
speaker line, including the weatherized, out-
door BAW-50. The quicker the better

Designed For Background/Foreground Music.
OWI INCORPORATED 1160 Mahalo Place., Compton, CA 90220, (213) 638-4732

5W, 10W or 15W) and an in-
put line voltage of 70.7V,
nothing extra is necessary
beside a screwdriver or pos-
sibly, a power drill. Needless
to say, this aluminum die-cast
model comes complete with
abracket and hardware. OWI
also makes available the
BAP-25 {with a 25V line).

investigate the
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in those situations where the closest
listener is at a point that is 6 dB hotter
than the farthest listener? What is
needed is a horn that has a wide hori-
zontal and a narrow vertical coverage
pattern. Since no manufacture makes
such a constant-directivity device, we
have to physically modify an existing
product.

Many sound system designers and
installers are quick to overlap horns,
re-aim, equalize, etc., when a little fi-
berglass that will attenuate the near-
coverage part of the horn will do the
trick. The off-axis response can easily
be attenuated to the proper degree by
adding thin layers of sound-attenuat-
ing fiberglass until the proper
coverage-versus-level is achieved. This
can be accomplished by simply laying
the fiberglass on the inside of the grille
when a horn or cluster is behind a
cloth speaker grille. When the horns
are exposed it is a bit trickier. The
fiberglass has to be attached near the
mouth of the horn in the form of a
wing.

Fiberglass insulation is commonly
available in two varieties: thermal and
sound. The thermal type is usually
pink and is often rated for its “R”
value. The sound-attenuating type is
usually yellow and is rated with a
sound absorption coefficient. The
strands of glass in sound-attenuating
materials are heavier than those in the
thermal-type in order to convert the
sound energy into heat energy more ef-
ficiently than its pink counterpart.
When looking closely at the yellow
stuff, the longer, heavier fibers can
easily be seen.

There is one more attribute to
sound-attenuating fiberglass that is an
important factor—density. Density is
specified in pounds/cubic-foot (PCF).
Sound attenuating fiberglass materials
are at a minimum, twice the density of
thermal insulation. Most fiberglass
sound-attenuating materials range in
densities of .75 to 6 or 8 PCF. The
densities of special materials may
reach 18 to 20 PCF.

Another common problem source is
those superfluously-founded comb-
filtered loudspeaker responses. When
a discrete early reflection arrives at a
listener, such that it is not coherently
perceived with the direct sound,
frequency-selective cancellations will
occur. As much as we try, these cannot
be recovered electronically. Usually,
absorption using the appropriately
chosen material will eliminate this
non-coherent source, most commonly
encountered when a device is located

Sound & Communications



Don’t Lose That Big Bid...
switch To MG

For 25 years, MG has been providing the perfect match of high quality sound products at
prices that will give you the competitive edge. Find out how. Call or write for our new 1986
Commercial Sound, Security, and Professional Sound Products Catalog.

Specialty Speakers

Multi Purpose Horns for Security
and Paging

Self Contained Electronic Sirens
Security Product Accessories

Professional Sound Products

COMMERCIAL SOUND DIVISION Mr

32 Ranick Road, Hauppauge, N.Y. 11788 516-582-3400 Telex 6-5113 FAX # 516-582-3229
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near a wall or ceiling. nasty echos that have ruined your in-

When it is not desirable to alter the stallation.
COMMfU N':é:‘AT'ONS reverberant energy level in a room, dif- Recently, when tuning a sound-
CX;?INeG fusion of impinging sound waves on a reinforcement installation, I found
room’s surfaces is the proper solution. many resonances eminating from the
.:o.n . .
% . § - TVVTTVTTTTRRYY, )
. mmmm—— I he contractor may find it useful to
understand the basics of acoustical-
NURSE CALL SYSTEMS . . .
EMERGENCY CALL SYSTEMS modification materials and how they
may be used as an integral part of any
wmmmm e sound system installation.

Vi o b
‘-

This was accomplished in traditional back-boxes. These resonances were the
o b o

e ——— ——

architecture with intricate multi- primary peaks in the response and,
faceted structures and ornaments. therefore, were the dominant feedback
Smooth walls and ceilings have taken modes. These modes could have been

the place of these ornate designs mak- tuned-out, using a number of the
DOOR MONITOR SYSTEMS ing diffusion difficult. In smaller available filter sections, introducing
rooms, where excessive absorption unnecessary noise, and ruining the

may deaden a room’s reverberant char- fidelity of the system. An alternative
acteristics, diffusion may be installed physical solution was found: card-
with specially designed devices or board tubes and several cans of
some aesthetically acceptable multi- expanding insulation foam. The tubes

faceted structure. This diffusion will were placed around the outside of the
scatter or break-up a direct reflection cans as forms, and then the surroun-

without changing the overall reverber- ding space was filled up with foam.
ant energy level. It will eliminate those This stiffening eliminated the
INSTITUTIONAL INTERCOM \ - M
SYSTEMS ‘ )

b -
SN,
»

4§ ‘.q’ =3 -’C
"/
REGISTER SYSTEMS N
4 -
*CUSTOM APPLICATIONS* i 8 _ :
= !
Cornell e |
Electronic =¥ .
Products. Inc. ; »
P.0.Box 23411
4911 W, Good Hope Road . . .
Milwaukee, Wisconsin 53223 Varitone Modules from Industrial Acoustics Company control noise by absorb-
(414) 351-4660 ing the sound waves striking the hard reflective surfaces of the block wall and

concrete ceilings in this prison installation.
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When You Have to Get it Right
the First Time—Reach for HME.

There are very sound reasons why professionals
reach for HME when the show goes on.

Dependability. HME knows the vital need in your busi-
ness for reliable equipment. We think we build the
best wireless microphones, as well as the best wire-
less intercoms and cabled intercoms available any-
where. They're rugged, built from top quality compo-
nents, and assembled with HME's Pride in Excellence.

Performance. You'll please the most demanding
performers with an audio quality that's second to

HME manufactures:

Wireless microphones
Wireless Intercoms
Cabled Intercoms

none. Dynamic range and immunity to interference
are unsurpassed.

Service after the sale. No one reacts like HME in the
event you need assistance. Now we have direct tele-
phone lines to Customer Service—the people with

the answers. Should your system ever require repair
we'll turn it around faster than anyone in the business.

Call us today for all the details. See why more profes-
sional sound engineers rely on HME when perfor-
mance is on the line.

HM ELECTRONICS, INC.

9675 Business Park Avenue, San Diego, CA 92131, USA.
Phone (619) 578-8300 Telex: 350-771
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resonances in the cans, and minimized
the amount of equalization. The
system exhibited excellent stability
and high fidelity.

Thus far, we have discussed the ap-
plications of acoustically modifyirg
materials to the space or loudspeaker

Varitone Sound-Absorbtive Modules
are attached to the sidewalls and
suspended in squares from the
ceiling in Hall A of the Washington
(D.C.) Convention Center. The
modules reduced the reverberation
time in the hall from 6.4 seconds to
2.9 seconds.

itself. There are also, several off-the-
shelf special devices such as the Tube-
Trap from ASC Corp, that can be val-
uable to the contractor. Although
Helmbholtz resonators and bass-traps
are not new, a closer look at these de-
vices may be of interest.

The Tube Trap is primarily con-
structed around two elements: an in-
ternal air chamber and a porous wall.
The construction of the trap improves
the efficiency of energy transfer (from
motion to heat) of 3 PCF fiberglass.
The surface of the cylinder is 50 per-
cent reflective at mid/hi frequencies,
and 100 percent absorptive at the low-
end. This crossover is accomplished
by an internal limp-mass panel that
covers half of the device, which allows
one to tune the trap by simply rotating
it.

The traps may be used in the cor-
ners of rooms to reduce low-end room
resonances, which are inevitably ex-
cited by sound systems. The traps may
also be placed around the perimeters
of the room, on both the walls and ceil-
ings, to improve transient response,
comb-filtering, and decay ringing.

The traps do not require sophisti-
cated analysis to tune a room.

Many times the solution to a fold-
back/monitor for a performer has been

a sheet of plexiglass fabricated around
a mic stand. Another solution may be
the RPG Diffusors from RPG Dif-
fusor Systems, Inc. The RPG (reflec-
tion phase grating) diffusors consist of
a periodic grouping of an array of wells
of equal width but varying depths,
separated by thin dividers. The depths
are based on Manfred Schroeder’s
mathematical number-theory. A dif-

Acoustic Sciences Corp. Tube Traps
used in a bank application.

WIRELESS FREEDOM WITHOUT SONIC RESTRICTIONS

Effective communication depends on much
more than physical mobility. A truly useful
wireless systemt must combine flexibility with
sonic accuracy. So each Beyer wireless conpo-
nent has been designed as part of a fully inte-
grated system.

Our S 185 transmitter illustrates Beyer's
unconventional but highly practical enginieer-

ing approach. It accepts both the BM 85 ribbon
element and EM 85 electret condenser capsules
for hand held use. With the AH 85 adapter,
the § 185 becomes a belt pack transmitter for
the MCE series of lavalier condensers. Beyer
wireless lets you choose from the widest mnge
of applications, with confidence that all your
choices have the characteristically warm,
transparent Beyer sound.

Audio accuracy is one reason Beyer wireless
is the leader in Europe - as it has been since we
introduced the first professional wireless sys-
tem in 1962. For more information on Beyer
wireless systems, and on our complete range of
mixer/amplifiers, speakers, pagers and switch-
ing systems, contact:

Beyer Dynamic, Inc., 5-05 Burns Avenue
Hicksville, NY 11801

ACCURACY IN AUDIO beyerdynamic)}))
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The MRS-2

With Time Offset Correction (TOC™)

The MRS-2 sets the stage with a Dedicated System Processor that is in complete control of the
performance. What is Time Offset Correction? TOC™ 