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THE FIRST WIRELESS
MICROPHONE SYSTEM
DESIGNED BY THE PROS

WHO INSTALL IT.

Nobody knows more about wireless microphones than the
permanent installation experts who install them for a living.

That’s why we designed our new SC Series wireless system
with a healthy dose of input from sound professionals. The
result is the most feature-rich, high-performance collection
of handheld and lavalier microphones, transmitters and

recevers available. A system with something for everyone.

Like a fuel gauge that tells the user how much life is left
in the transmitter battery.

Plus tone key squelch, which eliminates the popping
and hissing you hear when the wireless transmitter
is turned on or off.

And frequency agility that lets users over-
come interference — and gain peace of
mind— by fine tuning to a clear frequency.

It’s all there to make wireless micro-
phones perform better for your customers.
Because you asked for it.

For more information on SC Wireless Systems,

call 1-800-25-SHURE.

SHURE SC WIRELESS
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Design Active Filters in 3 Easy Steps

FilterCAD is a program specifically developed to handle the unique requirements of active
filter design. In the past, filter designers had to rely on tables and equations of filter design
data, or use trial-and-error analysis with general circuit simulation programs. FilterCAD pro-
vides an entirely new approach- direct design. FilterCAD contains all of the synthesis equa-
tions necessary to actually design the component values itself, in addition to providing

full target generation system for accurate comparison. With FilterCAD, designing simple or
complex multi-stage filters is an easy and very fast 3 step process!
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FitterCAD contains a catalog of predefined cir-
cuit topologies, from which the uset can
choose a particular circuit or circuits for a given
design. The design equations and filter syn-
thesis information for each of these circuits has
been developed and coded into the program,
which enables FitterCAD to actuaily design the
circuit itself based on a few key component
choices by the user.

Filter Circults

125 different circuit topologies, covering 1st
through 8th order filter designs and more.
User controliable two-pole Op-Amp model.
Unlimited cascade design.
Multiple-Feedback-Loop filters to 8th order,
RLC ladders including Elliptics to 8th order.
RDC ladders using FDNRs to 8th order,
Gyrator synthesis for equivalent ‘L’ and 'D".
1st-4th order state variables and biquads.
RLC Allpass iattice circuits.
Twin-Tee Bandpass and Bandreject circuits.
Wein Bandpass Bandreject circuits.
Asymmetrical LPN/HPN bandreject circuits.
1st-4th order Sallen-Key LP/HP/AP/BP/BR.
Many other 1st and 2nd order circuits.

System Features
Standard values: any, 1%, 5%, 10%, 20%.
Circuit Impedance Scaling.
Unlimited frequency range.
User controllable analysis resolution.
User controllable scale design.
Custom graphs, fonts, line widths, colors.
ABS/REL cursor readout system.
ASCII data import / export.
Graphics raster and vector export.
SPICE net list generation.
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LETTER FROM THE EDITOR

Closed Circuit,
Suppliers’ Survey,
and the New Year

This year we did things a little dif-
ferently. We set aside one day to call
several industry leaders and ask them
a series of questions (the same ques-
tions). This allowed us to get some
anecdotal input into our Eighth Annual
Economic Report and Suppliers’ Sur-
vey (which we've taken to calling our
Annual Report), and to catch people at
the same point in time. Obviously, not
everyone was available, but our sam-
ple shows a diversity of manufacturers
and of opinion.

We added these comments to our
statistical report, which resulted from
our sending of questionnaires to every
manufacturer in the sound and com-
munications business.

Once again, we are patting ourselves
on the back for being the only group
that is providing the staff, financial
backing, and write-up free of charge to
the entire industry with no strings at-
tached — the results of an economic
survey of that industry.

There are, needless to say, other
things to read in this issue. One of the
things you won'’t read about, because
I just learned of it today, is the inter-
esting news that Paul Allen, co-founder
of Microsoft, has invested in Virtual
Vision. Those of you who watch CES-
TV News may remember seeing yours
truly holding up a brand new proto-
type of the Virtual Vision “eyeglasses”
(which can show real life along with
a video picture). Now the product has
been produced, and Allen has invest-
ed in the company. Allen of course has
also invested in Lone Wolf.

We're not sure where all this invest-
ing will wind up, but we thought you’d
be interested in it — especially since
Virtual Vision has joined the CCTMA,

6 Sound & Communications
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the CCTV manufacturers association
which comes under the umbrella of
the Electronic Industries Association.
Other major lights of the CCTV indus-
try are part of this association — end-
ing alphabetically with West Penn
Wire, beginning with ADT Security,
and including Gyyr, JVC, Sony, and
recently, Panasonic (Matsushita has
traditionally been a supporter of EIA
endeavors), which now numbers
somewhere around 50 members. The
CCTMA has been sponsoring semi-
nars for trade and end users.

Last week when [ was in Washing-
ton on other business, I stopped in to
see the EIA people who are managing
this CCTV group. There is some ag-
gressiveness being shown, as the
CCTMA will be sponsoring the CCTV
sessions at NSCA, and will be partici-
pating in a CCTV exposition this
spring. We'll keep you informed as
events occur.
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You bet. time, disc time remain and more),

Just check out our new line of System instant start, rugged construction,

CD players and see for yourself. self-locking transport and more.

It’s like we read your mind. In short they’ve got everything you'd

Major flexibility, pitch control, pitch expect from the number one name

bend, effect sampling, dual CD in DJ and pro sound equipment.
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NEWSLETTER

AZDEN ENTERS MARKET

Azden Corporation, which supplies wireless microphones for consumer and event videography, is
introducing a new line of professional wireless systems for the musical instrument and sound contrac-
tor markets. The “Performancs Series” will be introduced at CES and at NAMM. The series is a sepa-
rate franchise with its own ad budget and set of sales reps. Wayne Alonso, Azden’s national sales
manager, heads up the effort. Initially, there will be three receivers, two microphone transmitters,
and one instrument transmitter.

ELECTRO-VOICE PRODUCT SERVICE

Electro-Voice says that recent surveys show that the company is exceeding customer expectations with
regards to service and repair. The surveys were conducted throughout the company’s 1993 fiscal year
and focused on total turnaround time and customer satisfaction for product repairs made at E-V’s
factory service centers in Buchanan, Michigan and Visalia, California. The company repaired nearly
12,000 speakers, microphones, electronic and other products in 1993. All turnaround times are ex-
pected to be three days with the exception of electronic products, which have a time of four days.
More than 98 percent of the customers using E-V’s repair services would do so again.

WINTER CES PLANS

A noise abatement policy will be put into effect at the 1994 International Winter Consumer Electronics
Show. Exhibitors demonstrating any type of audio equipment will be required to use a sound chamber
or acoustically contained area. Mobile electronics exhibitors must keep all doors and other openings of
any kind closed.

CES has added multimedia and desktop video areas to the Winter CES. According to CES, Corel, Intel,
Mediavision and Microsoft are four of the latest first time exhibitors supporting the new areas. Exhibi-
tors now include IBM, Compaq, AST, Toshiba, Boca Research, Hewlett-Packard, Creative Labs, and the
3DO0 Company. The computer and multimedia area will be located in the Las Vegas Convention Center’s
North 1 and 2 halls. Winter CES takes place Thursday January 6 through Sunday January 9, 1994 in
Las Vegas.

FORTI ASSOCIATES DEVELOPING NETWORK

Forti Associates has announced its plans to certify low-voltage contractors for the installation of JBL
Residential Music Systems, a line of built-in products configured for use in new home construction.
According to Forti, Keith Marshall, group manager of JBL Residential Sound, said, “The low voltage
dealer who offers the JBL Music Systems as value added amenities will benefit from the most power-
ful marketing too! in the homebuilding industry.”

ITCA ANNOUNCES DIRECTORS

The International Teleconferencing Association has announced the election of its board of directors.
Newly elected board members are: Henry S. Grove, III, Peirce-Phelps, president; Frank Knott, Vital
Resources, vice president; Anne Hardwick, VA Dept. of Information, treasurer; Thomas C. Gibson,
AMB, secretary. In addition, there are 24 members of the board of directors.

The association has also announced the dates of ITCA '94, which will be held June 19 through R2,
1994 at the Loews Anatole in Dallas.

SPARS ELECTS DIRECTORS

New officers and board of directors of The Society of Professional Audio Recording Services have been
elected. Officers are: Dwight Cook, chairman of the board; Howard Schwartz, president; Steve Lawson,
first vice president/treasurer; Paul Christenson, secretary. Directors include Lee Murphy, John Fry,
Tom Kobayashi, Stewart Sloke, Steve Davis, Gary Ladinsky, Rick Stevens, lan Terry.
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NEWSLETTER

BROADCAST OF LIVE RADIO

Bad Animals in Seattle has announced the “live “ broadcast of Heart, fed via T1 fiber optic communi-
cation to Los Angeles's LA Studios, where transmission was made to IDB Communications who satellite
the program to over 110 radio stations. The show was simultaneously broadcast on local rock radio
stations. Bad Animals/Seattle recording facility is co-owned by Steve and Debbie Lawson and Ann
Wilson and Nancy Wilson of Heart.

PHILIPS MPEG DECODER

Philips Semiconductors has announced a new chip providing MPEG digital audio decoding functions
that reportedly cuts the package size and power requirements for a broad range of consumer and
industrial audio system applications. The SAA2500 MPEG Decoder is compatible with Layers 1 and 2
of MPEG standards for digital audio. Sunil Nethisinghe, manager for multimedia audio products, said,
“While not the first MPEG decoder, this product clearly offers the advantages of smaller size and
lower power over any other currently available solution.”

INTERACTIVE MEDIA FESTIVAL

The Interactive Media Festival has launched a search for “definitive examples of interactive media and
art today.” The Festival Awards Show will take place at the Universal Amphitheater in Los Angeles on
June 7, 1994. The Festival Gallery will be open to the public during Seybold’s Digital World confer-
ence, June 6 through 8 at the Los Angeles Convention Center. The Interactive Media Festival has
opened an Internet mailbox.

HOME THEATER ASSOCIATION ELECTIONS

The Home Theater Industry Association has elected the association's first Board of Directors. The
HTIA has 48 voting members. Ken Furst remains HTIA’s acting executive director. Directors include:
Peter Tribeman, Lorri Kelley, Megean Roberts, John Kellogg, and Willlam Matthies.

The next meeting of HTIA is scheduled for the Winter Consumer Electronics Show in Las Vegas in
January.

FISHMAN ESTABLISHES AUDIO DIVISION

Formation of the Fishman Audio Division to function as manufacturer and marketer of a line of sound
reinforcement equipment is now complete, according to Lawrence Fishman, president of Fishman
Transducers, Inc. The new division introduced a prototype if its first product at the 1993 NAMM
show. The Acoustic Performer-8 is a two-and-a-half channel speaker/amplifier designed for acoustic
guitars, piano or vocals.

HDTV PROGRESS

The Digital HDTV “Grand Alllance” has presented a series of technology decisions to the Technical
Subgroup of the FCC’s Advisory Committee on Advanced Television Service. The alliance includes
ATé&T, General Instrument, M.I.T., Philips, Sarnoff Labs, Thomson, and Zenith. The video compression
and transport technologies selected are based on proposed international MPEG-2 standards. The scan-
ning formats are focused primarily on progressive scanning. The audio technology is a six-channel
“compact-disc quality” digital surround sound system (a Dolby system, according to Dolby). The broad-
cast and cable transmission subsystem decision is expected in early 1994.

CONFERENCES AT NAB

The 1994 convention of the National Association of Broadcasters will feature 12 standalone conferenc-
es during the convention March 20 through 24 in Las Vegas. New conferences include the NAB HDTV
World Production Conference; the SMPTE Post Experience; Digital Transmission Tutorial; an Institute
of Electrical and Electronics Engineers Broadcast Technology Society half-day seminar.

10  Sound & Communications
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The profit potential inherent in Architectural
Acoustics’ extensive line of high-quality, reliable
audio equipment-is-considerable. Case in point: the
UMA" 150T. The 150T is a 4-irjput mixer / amplifier
that features [p-band active EQ! contour select,
ekternal master volume capaliility, selectable
aljtomanc muting of AUX 1 ancEiJ/ or AUX 2, 600-ohm
balanced outputand-AC.convenience outlet. This
whit supplies 50 watts RMS qt 4 or 8 ohms, or to a
constant line lof 25 or 70 volts [An optional rack-
mount kit is ayailable. Case m point: the WS" 502.
The 502 is a full-range, 2-way speaker system
ddsigned for gse inwalk orce[iE\g-mount situations.

—&'5 1/4-inch polypropylene woofer and 1-inch dome
tweeter combfhe to provide sopic clarity in a
convenient package. The WS 502 delivers 50 watts
cpntlnuous power into 8 ohms, Frequency response
ig from 68 Hz lo-t7kiHz=with=a densitivity of 88 dB at
1imeter with { watt input. It’s simple arithmetic:

/UMA 150T plus WS 502 equdls profit margin.
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FEAVE

Al R=CRESISTRELC URAL

ACOUST
A Division of Peavey Eleclr cs COIporahon
711 A Street - Post ce Box 2898
Meridian, Mississip /~ 39302-2898
Telephone: 601/ 483- 53 FAX: 486-1278

To receive a catalog featuring the c plele line of Architectural
Acoustics products, call or write Peavey Electronics.
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TECHNICALLY SPEAKING

IN THE WORKS FOR 94

One of my favorite and
most satisfying projects
is the preparation of
comparative articles
that survey products

in the market.

Whether I am doing the writing,
such as in CAD Topics, or just the
technical editing, as with Rob Baum’s
popular mic mixer series, I come away
with a much more complete perspec-
tive than I had at the start of the en-
deavor.

These series may be initiated by an
engineering project, where there sim-
ply is just not enough information to
be found anywhere (that is what
brought on the mic mixer series), or
sometimes the purpose is to prod man-
ufacturers into taking actions, which I
will get to in a moment. But most of-
ten, it is the readers who in some way
call attention to what really needs cov-
erage.

The equipment category survey ar-
ticles always have a few recurring as-
pects. The specific equipment men-
tioned in the articles represent exam-
ples, rather than an attempt to de-
scribe every product ever made or
presently on the market. (Neverthe-
less, manufacturers and designers are
a very sensitive lot, and get emotion-
al about not getting what they perceive
as their share of coverage.)

Still another result of these survey
articles is that as soon as I think we
-have finished the series, important and
unique variations always seem to en-
ter the market. This is exactly what
has happened, with Yamaha introduc-
ing some sort of add-on automatic mix-

Mike Klasco is the Technical Editor of
Sound & Communications magazine.
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er subsystem, Peavey offering an inex-
pensive plug-in module for its rack
mount modular mixer (not for the fan-
cy computer controlled system we've
talked about, but for a modest “pack-
aged” mixer). Rob Baum briefly men-
tioned Audio-Technica’s inexpensive
DSP automatic mic mixer, but the pre-
liminary info from the factory was re-
ally sketchy, and certainly not enough
for me to feel comfortable about what
applications it was intended for (I got
clearer info a little later from their ad,
which is enough to get anyone wor-
ried!). Last week a working unit
showed up and we are going to field
test this guy. Since it is going to be a
few years before we get around to an-
other survey of automatic mic mixers,
we have decided to do a final round to

AS SOON AS ITHINK
WE HAVE FINISHED
THE SERIES,
IMPORTANT AND
UNIQUE VARIATIONS
ALWAYS SEEM TO
ENTER THE MARKET.

the mic mixer series and try to cover
all the loose ends.

In the last few CAD Topics articles
I lamented the lack of open data bases
for different speaker brands in the
sound system design programs, and
the lack of conversion programs so
speaker data from one program could
be used for other programs. Jeff Long
from JBL has since sent me details on
a file conversion utility for CADP2, and
soon after the issue hit, Altec/Mark IV
clued me into their plans for file
conversions and open database for
AcoustaCADD. Details to come on this
and related stuff.

Today, I returned from Las Vegas
(just a business trip, I am not much of
a gambler). The Luxor Hotel has just
opened up their multimedia theaters.
While I read Mark Miller’s article in
Sound & Communications on Doug
Trombel’s multimedia creations, and
was directly involved with the vibra-
tion devices that were used in the seat-
ing, I was really taken aback at the
presentation. During the screening,
the structural-borne vibration effect
was significantly beyond the capabili-
ties of the device. I knew that what I
was feeling could not be produced by
the specific transducer that was being
used. While the manufacturer of the
transducer does make devices with
over a ton of force, these were only
rated at 4 Ibs. As I turned around (and
looked away from the screen) to dou-
ble check the part number label on the
transducer, much of the enormous
power and physical impact of the pre-
sentation evaporated. Without the vi-
bration device, the visual presentation
certainly did not work, but without the
high resolution visual component, the
tactile effect lost much of its power. I
may be strictly an audio guy, but vid-
eo and multimedia are not going to go
away. So expect more coverage of
“multimedia” gear this year.

Finally, we at Sound & Communica-
tions have frequently discussed,among
ourselves and with our readers, provid-
ing a practical exploration of comput-
er control gear. Certainly I have seen
this topic covered endlessly, but not
frankly nor candidly enough for a
sound contractor to risk specing in
this gear into a big job. At this point,
Crown and IED have quite a few op-
erational success stories to point to,
but all the players have had to over-
come really serious field problems.
And the actual setup time to program



the EQ and other settings on some of
these systems, along with the user in-
terface, is still not quite right.

Lone Wolf’s MediaLink has gained
popularity or at least lip service with
the pro audio industry, but these fel-
lows seem to me to have a case of soft-
ware mind set. A level of support or
bugs that are passable in a garage stu-
dio product are not going to make it
in an airport, life safety, or stadium
communications system. I won't go on
about this here (at least for the mo-
ment), but the type of promises a soft-
ware publisher can get away with can

SINCE IT' IS GOING TO
BE AFEW YEARS
BEFORE WE GET

AROUND TO ANOTHER
SURVEY OF AUTOMATIC
MIC MIXERS, WE HAVE
DECIDED TO DO A
FINAL ROUND TO THE
MIC MIXER SERIES AND
TRY TO COVER ALL
THE LOOSE ENDS.

bury a sound contractor.

We are working on a series of
articles, including field tests, reality
checks, and the like to put a little light
on computer controlled sound sys-
tems. I think computer control will be
an integral part of (and appropriate
for) more installations than ever be-
fore, and I hope 1994 will be a turning
point. It just looks like the manufactur-
ers, software designers, consultants,
and contractors all have our work cut
out for us.

So let us know what else you would
like to see. More in-depth coverage of
installations? Comparative lab tests,
like Neil Shaw’s delay line series? Tu-
torials on audio components and
sound system engineering? Tell us
what is important to you, or I will start
writing about my travels again! |

THIS GREAT WHITE

WILL TAKE A BIG BITE
OUT OF YOUR EQUIPMENT/
LAB

*PARAMETRIC EQ
*DELAY-LIMITER
*CROSSOVER
-LINE BUFFER

ONE UNIT
REPLACES FIVE

OO

~OS =YD ——
CONTROLL bﬁ
AVAILABLE SOON!

FOR MORE INFORMATION

(912) 389-3800

You'll have to look very hard
to find the super quiet, SoundTech
graphic EQs at your local dealer... because
you certainly won’t be able to hear them! Thev're

whisper-quiet with a THD of only .03%, a -90dB S/N ratio
and switchable operating levels for optimum performance.
Compare features, compare price. SoundTech means value!

SoundTech

PROFESSIONAL AUDIO
SoundTech 255 Corporate Woods Parkway Vernon Hilts, IL 60061-3109 (708) 913-5511 USA

Q150 * Stereo 15 band EQ
Q310 * Mono 31 band EQ

1/4" and XLR inputs and outputs
are standard on all SoundTech EQs

|
|
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BOOK REVIEW

AUDIO MEASUREMENT
HANDBOOK, BY BOB METZLER

AudioMeasurement
Handbook takes a
matter-of-fact, hands-on
approach, without too
much theory, math, or
history to get in the way
of the basics that you
need to know. This is
not to say that the au-
thor, Bob Metzler, or his
associates at Audio
Precision have not
been part of the

history of test gear.

Most of the staff of Audio Precis-
ion had previously developed the
Tektronix series of audio test gear
over a decade ago, and then left to
start Audio Precision, where they in-
troduced one of the first personal com-
puter-based test instruments. Wayne
Jones, now at Audio Precision, was
previously at Amber (a Canadian test
equipment company), which was just
merged with Neutrik.

But what about the book? The main
focus is on testing electronics; both
digital and analog. Topics covered in-
clude radio tuners, tape machines, CD
players, compressor/expanders, and
even a little bit on transducers (al-
though this is not the book for learn-
ing about testing speakers or micro-
phones). Audio Measurement Hand-
book is honestly titled, being both ap-
propriate as your first textbook on

Mike Klasco is the Technical Editor of
Sound & Communications magazine.
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making electronic measurements as
well as a handy reference book. Pub-
lished by Audio Precision, the book
does not intentionally favor the com-
pany’s products, although you cannot
fault the author for being more famil-
iar and comfortable with products he
has helped design.

Audio testing tools and techniques
is covered first, discussing the stuff
that makes up test gear, measuring
noise, measuring signals in the pres-
ence of noise, time domain and the fre-
quency domain, non-linear effects and
the various types of distortion, impli-
cations of connecting to a “device un-
der test,” and some advanced tech-
niques, such as Audio Precision’s
FASTTEST. Other short-interval tech-
niques developed by other manufac-
turers that are popular in Europe, es-
pecially for broadcast, are not dis-
cussed.

About half way through, the book
explains the differences between lab

OTHER
SHORT-INTERVAL
TECHNIQUES
DEVELOPED BY OTHER
MANUFACTURERS
THAT ARE POPULAR
IN EUROPE,
ESPECIALLY FOR
BROADCAST, ARE NOT
DISCUSSED.

research applications, QC and produc-
tion techniques, and maintenance and
repair environments.

The last and most extensive section

Audio Measurement
Handbook ~

Audio Measurement Handbook, by Bob
Metzler.
of the Audio Measurement Handbook
is on testing specific devices and what
to expect. Although the book was pub-
lished this August, no mention is giv-
en in testing lossy data compression
circuitry, such as DCC tape decks and
MD minidisc players. Audio Preci-
sion’s FASTTEST would be effective
for this and this topic would be a good
addition for the next edition. The book
includes both a glossary and index.
At $12.95, Audio Measurement
Handbook is a worthwhile addition to
your reference library. It is readable,
informative, comprehensive (although
not exhaustively so), and although it
is published by a test equipment man-
ufacturer, it is an honest and balanced,
as well as successful, effort. ||




SmartMixer

Uncomplicated, Automated

audio-technica
Gain 1

AT-MX341 Automatic Microphone
If you thought that automatic mixers
required an advanced EE degree

to install and years of experience

to run, we've got great news for

you. Introducing the Audio-Technica
AT-MX341 four-channel
SmartMixer® with unique digital
microprocessor control.

Cleaner Sound...Automatically
At last a mixer anyone can set up in
minutes, providing three modes of
operation for exactly the control you
want, automatically. The SmartMixer
reduces background noises and
other distractions by keeping the
number of open channels to a min-
imum. And switching between
channels is instant and completely
transparent.

Easy System Setup

Mixer setup is a snap: 1. Adjust
channel one gain... 2. Adjust
“threshold level” to exclude ambient

sound... 3. Adjust other mike gains...

4. Select which mikes you wish to
control (all, some, or none). That's it!
The last-mike-on stays on so that
ambient sound is always heard
through the system, eliminating
“dead air” Channel LEDs indicate
which mikes are active. Mixer
output level is indicated by 6 LEDs.

Flexible Priority Control
Each channel has a switch to con-
nect it to the digital control system.

- -

AUTOMATIC MICROPHONE MIXER AT-MX341
Gain 2

Output Level
Gain3 Gain 4

AR

s 20 0 6 3 0 3

Priority Pre-seloct

If all channels are under digital control
the system opens just one micro-
phone at a time, switching only after
the controlling channel falls quiet. The
operation is so fast and silent that it is
the recommended mode. A channel
switched to priority will override all
others any time the threshold level is
exceeded, useful for moderators and
chairpersons. Thus you can choose
to have just one microphone open at
a time, all microphones active, or any
combination desired.

Digital Switching plus TTL Output
All switching is controlled by a digital
microprocessor with proprietary algo-
rithms for instant, seamless opera-
tion, far superior to older analog
designs. By using digital control the
AT-MX341 SmartMixer also offers
TTL logic output control signals that
can be used to turn speakers on or
off, control cameras, light tally lights,
or whatever else is needed. And it
can easily interface with the Audio-
Technica DT100 Teleconferencing
System as well. Because the logic is
in a socketed EPROM, a new IC from
A-T can quickly revise or update the
programming at any time.

8

Master
Threshold

@

Lockout

Designed for Expansion

Using the provided link cable you
can cascade as many SmartMixers
as needed to create a system for
large seminars or legislative bodies.
The priority control system extends
throughout the entire chain of
SmartMixers. The SmartMixer
mounts in a single Yz-wide rack
space and is powered by either
117V AC or 15V DC. It also provides
12V DC phantom power for con-
denser microphones. Security
covers are included to limit
access to controls if desired.

Great Sound...Everywhere

The SmartMixer is perfect for
teleconferencing, meetings, semi-
nars, and for use in broadcast and
A/V studios. Its simplicity and
unique abilities make the AT-MX341
ideal as the hands-free heart and
soul of many sound or recording
systems, from boardrooms to
churches.

Get all the details on the
AT-MX341 SmartMixer. Write,
call, or fax today. Available

in the U.S. and Canada from
Audio-TechnicaU.S.,Inc.,

1221 Commerce Drive, Stow, OH
44224, Phone (216) 686-2600.
Fax (216) 686-0719.

audio-technica
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Home

Theaters
Optimized

Automatic Room Optimization in Home
Theater Installations

publication there appeared an

overview of the emerging tech-
nology of active noise control technol-
ogy, or what also might be termed con-
trolled destructive interference. This
article is in a sense a follow up, but
takes a much narrower focus, concen-
trating on one very specific and some-
what idiosyncratic application, name-
ly small room optimization through
DSP-based destructive interference
techniques.

DEFINING A CONCEPTUAL
FRAMEWORK

Very generally, active sound cancel-
lation is the use of “antinoise” to sup-
press any unwanted sound within a
defined air space — antinoise being a
phase reversed replica of the sound
one wishes to cancel. In a sense the
technique is simply making a “suck-
out” work for you. Currently the tech-
nique has found commercial applica-
tion in noise cancellation headsets, in
cabin quieting systems for airplanes
and automobiles, and in duct silencing
equipment for factory settings. In the
near future we may also expect to see

I n the January '93 edition of this

Daniel Sweeney is a freelance writer living
in Burbank, California.
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noise cancellation engine muffler sys-
tems as well as active vibration cancel-
lation enclosures for noisy machinery.
In the longer term, whole room quiet-
ing techniques may evolve to the point
where active cancellation devices are
used to suppress noise in recording
studios, performance spaces, and even
in private residences. Up to the
present time, however, the technolo-
gy of active noise cancellation has had
a very limited impact on the profes-
sional sound contractor, and products
are only now becoming available with
broad applications in the field.

Perhaps the most intriguing of these
new products is the category of DSP-
based room optimizer, a product
which in the most general terms may
be said to use destructive interference
to cancel reflections at the listening
position, and thus to approximate a
reflection free zone.

At the time the last article was pre-
pared, only one DSP-based room op-
timization system was commercially
available, that being the SigTech AEC
1000. SigTech has since added the
Model TF10D-3 Time Field Acoustic
Correction module, while Snell Acous-
tics, Bowers & Wilkins, and Paradigm
(A.LLP.) are expected to have released
similar products by the time this arti-

cle appears in print. Initially all such
products will be limited to two chan-
nel stereo applications, but all of the
above manufacturers are eyeing cus-
tom installation/home theater as the
biggest potential market, a fact that
should be of special interest to sound
contractors with a foot in the residen-
tial prewire business.

THE NATURE OF ROOM
OPTIMIZATION

Although such room optimization
systems use the same basic technique
of controlled destructive interference
as noise canceling systems, they do
not operate on extraneous noises but
rather, as we indicated, on unwanted
reflections and boundary effects pro-
duced by the sound reproduction sys-
tem itself. Thus in a certain sense they
tend to make the listening room effec-
tively quasianechoic at the listening
position, though none, for reasons we
shall explore in a moment, are capable
of suppressing all room reflections.

Such room optimization systems
also differ from noise cancellation sys-
tems in that they are not essentially
feedback systems, that is they do not
monitor sound in the listening space
on a continuous basis and apply cor-
rection after the fact. Instead the room




is measured on a one time basis with
a wide band test signal such as a max-
imum length sequence or an impulse,
and an inverse filter function is then
developed by inferring the transfer
function of the room-loudspeaker com-
bination at one or more listening po-
sitions. The inputs to the loudspeaker
are then preconditioned by passing
them through the resulting inverse
filter at line level such that correction
signals will be emitted by the loud-
speaker for some period of millisec-
onds after the primary output of the
loudspeaker has occurred. In effect,
the speaker system ends up suppress-
ing the early reflections with strategi-
cally phase inverted direct sound
timed to coincide with the arrival of
the reflections at the listening position.

Room optimization systems as a cat-

egory may be said to alter the way that
the listener perceives the decay of
sound in the listening room. They may
also be said to improve the impulse
response of the speaker in the room.
In addition such systems may be con-
ceptualized as dynamic equalizers,
changing the equalization curve over
time to match the spectral curve of the
reflected sound over time.

Room optimization systems as pres-
ently constituted are basically a spe-
cies of feedforward, and as such they
do not suffer from the transit time
problems and unfavorable relationship
between gain and instability that afflict
all inverse feedback systems. Essen-
tially a single judgment is made as to
the appropriate correction at the time
the system is modeled for the acous-
tics of a particular room, and no mod-

ification of the error correction signal
is made subsequently.

Such being the case, the room opti-
mization system avoids two problems
that plague all noise cancellation sys-
tems — gross instability and severe
bandwidth limitations.

Because the processor is not affected
by the output of the total sound system
during playback, the processor cannot
cause the system to oscillate or run
away. And because the processor pre-
dicts rather than directly measures the
room/speaker response at high fre-
quencies, the transit time through the
audio system no longer represents a
limitation, and the frequency range over
which corrections can be made can be
extended in theory to the limits permit-
ted by the digital sampling rate used in
the processor itself.

'PEOPLE HAVE SAID IT HAS IMPROVED THE SOUND 100%'

Recounting the incredible history of the Virgen De San Juan Del Valle
Shrine in San Juan, TX helps to understand this new contemporary
church. When the original Shrine was dedicated in 1954, the ornamen-
tation it contained was described as “lavish". Special bells by La Savoy
of Paris, a massive crucifix carved in wood and murals followed the
tradition of European Cathedrals by Bartolome Mongell of Spain.

In October of 1970, all of this splendid architecture and art was
destroyed when a low flying airplane exploded into flames on the roof of
the Shrine. In a matter of minutes the fire was out of control and the
Shrine was a total loss except for the tower.

In 1980, an estimated 50,000 people from the U.S. and Northern Mexico
converged upon the small community to witness the dedication and
opening of the new edifice. This church, which holds 3,000 for mass,
has a simple interior design to augment the beautiful 40ft mosaic on the
back wall of the Shrine with Jesus presenting His Mother. It is the focal

point of the contemporary interior. It is estimated that 15,000 people
visit the Shrine every week.

After many years of using two different approaches to the loudspeaker
utilization, the pastor was unhappy with the lack of intelligibility. It was
equally frustrating to worshippers. Herman Gorena of Circle Industries,
Inc. offered a three week demonstration of three Soundsphere Q-12
Speakers. The results warranted the installation of permanent fixtures
achieving clear voice announcements for the congregation. The Pastor,
Fr. Peter Cortez, states, “People have said it has improved the
sound 100%. | am very pleased with this system.”

Write or call direct for further information.
A PRODUCT OF

SOUNDSPHEHE SONIC SYSTEMS, INC.

737 Canal St « Bldg 23B « Stamford, CT 06902 « USA « (203) 356-1136
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SigTech’s
AEC 1000
pro audio
model.

DESIGN CONSTRAINTS

All such systems, existing or contem-
plated, are designed to perform most of
their work within the first ten millisec-
onds, the theory being that very early
reflections will have the biggest impact
on the perceived frequency balance of
the system and its imaging characteris-
tics. Obviously the total amount of
acoustical energy in the room is going

“Camden Yards has
over four hundred 19-
inch monitors through-
out the park, so no one
ever has to miss a single
pitch! Peerless Jumbo
mounts gave us the ver-
satility and the strength
to install them under
varying conditions.”
- Janet Marie Smith
V.P. Stadium Planning
and Development,

Monitor installation by DEI

S,

Baltimore Orioles

@The Jumbo Mount is UL listed
Peerless Mounts
make a day at
the ball park
even more fun!

Find out how Peerless can provide solid support for your
| video, or CCTV installation. We manufacture the world's
most complete line-up of video and audio installation

qaccessories,

j For our free Product Guide 1-800-729-0307
in lllinois 708-865-8870

_peerless

Solid Support

Peerless Industries, Inc. - 1980 Hawthorne Ave - Melrose Park IL 60160

to increase as a result of the correction
| | signals, and in theory the RT-60 should
be somewhat lengthened as a result of
correction, though Kevin Voecks of
| Snell Acoustics claims the opposite,
; while Burke Mathis of SigTech sug-
gests that RT-60 is not significantly
I changed for better or worse. Interest-
ingly, however, Ian Paisely of A.LP.
takes the position that RT-60 will indeed
| | be increased as a result of generating
| the cancellation signals. We have not
| yet had the opportunity to perform mea-
| surements with any of these systems in
| place, so we shall reserve judgment on
| the matter.

Nevertheless, we can state that one
definite and unavoidable liability of all
such systems is a basic frequency re-
lated position dependence. One can

: achieve deep, broadband cancellation
of early reflections for only a single
listening position, whose volume is
defined by the wavelength subject to

| | cancellation, and naturally as the fre-
| quency rises, the space where com-
| plete cancellation takes place keeps
shrinking. Outside of this one defined

space, a cancellation may become a

reinforcement and if the cancellation
is deep, so will be the reinforcement.

Predictably, where room interiors con-

sist largely of hard, reflective surfac-
es which return high frequency ener-
gy efficiently, cancellations and rein-
forcements will be deep, and the per-
| ceived sound stage and frequency bal-
| ance of a sound system subsequent to

room optimization will vary dramatical-

ly over the space of a few inches. In

other words, room correction can ac-
| tually degrade the perceived sound

quality of the system for all positions

Sound & Communications
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except a narrow sweet spot.

Designers of these systems address
such problems in a number of ways.
As frequency rises, SigTech progres-
sively shortens the time period over
which correction takes place. On the
other hand, Snell Acoustics and B&W
average room response over a number
of listening positions and opt for a low-
er degree of cancellation at high fre-
quencies such that several listeners
will experience some reduction in the
intensity of high frequency reflections
but not their complete elimination.
And both companies caution against
attempting to use the systems as
curealls, recommending instead that
passive room treatments be imple-
mented first whenever possible.

ALP’s prototype system takes a
somewhat different approach in that
no cancellation signals at all are pro-
duced by the system after the first few
milliseconds, and relatively few cancel-
lation signals are used in toto com-
pared to the other systems. The prima-
ry purpose of cancellation is to elimi-
nate diffractive effects from the speak-
er enclosure itself, and, for the most
part, the system functions as a very
narrow band equalizer with minimal
effects in the time domain.

A.L.P. spokesman Ian Paisely gives
two reasons for his company’s less
aggressive processing strategy.

“We make speakers with deliberate-
ly wide uniform dispersion and excell-
ent off-axis frequency response. We
don't feel sidewall reflections are some-
thing to be eliminated, and in our Mi-
rage speakers we deliberately create
a broadband front wall reflection as well.
We've done a great many listening ex-
periments in conjunction with the NRC,
and we find most people prefer the
sound of our speakers in a normat lis-
tening room. If we were to use the type
of processing advocated by our compet-
itors we’d destroy that sound.”

Paisely’s other objection would ap-
pear to have more general validity.
“Some of the processing strategies
used in these systems look great on

paper, but lead to severe sonic anom-
alies. An accepted way of improving
the impulse response of the speaker in
the room is to create preringing in the
processor’s filter. This will seem to
correct for the ringing of the system,
but if more than about three millisec-
onds of preringing is generated, the
sound quality of the system will be
severely degraded. Here the measure-

ments just don’t correlate very well
with the listening tests.”

Such systems suffer from other less
obvious limitations as well. All impose
appreciable delays on the line level
signal as processing is applied, and in
a home theater situation the magni-
tude of the delays is quite sufficient to
put the sound out of sync with the pic-
ture unless a frame storage system is
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B&W's Listening Room
Optimizer.

used for the video. Such a system can
certainly be made to work, but the cost
of high quality frame storage circuits
is high. SigTech’s answer to the prob-
lem has been to speed up the proces-
sor, but that in itself adds considerably
to the expense of the unit. Either tac-
tic is likely to result in a total price for
room correction of well in excess of
five thousand dollars for two channels.

Unfortunately, in home theater appli-
cations two channels is not enough.
SigTech maintains that processing
only the three front channels is suffi-
cient to optimize a room for home the-
ater applications, but Snell and B&W
take the position that every speaker in

the system must processed.

DESIGN EXECUTION

Designing a room correction system
for consumer use is a formidable un-
dertaking. The system obviously has
fo include some kind of sophisticated
automated measurement system and a
calibration microphone, as well as a
powerful central processor to perform
the thousands of calculations neces-
sary to generate a suitable inverse fil-
ter function. To give some idea of the
magnitude of the computational tasks
entailed we need only mention that the
Snell system, which runs on a 586 pro-
cessor, requires a full five hours to

complete all of the necessary calcula-
tions and filter iterations.

To avoid the costs associated with
providing the processor itself with the
onboard computing power to calculate
the filter function, Snell and SigTech
specify outboard test measurement
equipment which generates the test
signal and performs all the heavy num-
bers crunching. The processor within
the system has a fixed filter function
burned into memory on the basis of
one time measurements, and the use
is enjoined to maintain room furnish-
ings and speaker placement as they
were at the time of the room analysis,
since any significant change in room
acoustics would require a complete
recalibration of the system.

SigTech provides its authorized re-
tailers with a complete test setup and

You've got a stereo signal. Why in the @#*!2 would vou /A converters. the SPX990 boasts 20-bit AZD and D/A

want (o combine and process it in mono when vou could conversion. And internal 28-bit processing 1o deliver much
process the whole thing in stereo with the exceptional greater dynamic range than most any effects processor you
effects processor you see vight here. care 1o name.
The remarkable Yamaha SEX990. Which, unlike other And as you might expect from the company that brought
processors in its price range. offers two vou the legendary SPX90, the first alford-

discrete inputs from beginning to end. able digital effect processor, everything

Here's the other big reason why about the new Yamaha SPX990 has been

SO voul have no troulde patehing
things up. the SPXDO0 takes either

OUTe 20ing 10 Wi IS beauty
you're going (o want this beaut st S S otk

designed Lo silence other effect processors in
It sounds a lot better. ILs price range.

Where other processors offer vou standard 16-bit A/D and For starlers, we've enhanced our algorithms to produce

—===*THERE'S NOTHING WRONG WITH YOUR LAST

INPUT LEVEL
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instructions as to how to perform the
testing procedures. Each speaker is
tested separately at one listening po-
sition. Snell, on the other hand, will
provide only a calibration microphone,
a signal generator, and a DAT deck to
record the test signals. As with the
SigTech system, each speaker is to be
tested individually, but the tests are
performed at a number of different lis-
tening positions. The recording will
then be analyzed at Snell headquar-
ters, and a chip containing the appro-
priate filter function will be burned for
the individual processor.

The Snell and SigTech systems dif-
fer in other particulars as well.
SigTech is designed to work with any
loudspeaker system and is not really
intended to compensate for the speak-
er’s shortcomings in terms of phase

linearity, directivity characteristics, or
tonal balance. It only addresses room
effects. The Snell system, on the oth-
er hand, will be capable of time align-
ing the speaker and will be optimized
for individual speaker models.

The other major distinction between
the two systems is the way in which
they propose to handle multi-channel
video sound as opposed to ordinary
stereo. SigTech designers feel that
fundamentally different processing
strategies may be required, and that a
dedicated three channel unit will be
required for video. Snell’s position is
that room optimization can be
achieved for video simply by using
three stereo processors.

SigTech’s system currently sells for
over $4,000. The Snell system is pro-
jected to be considerably less expen-

sive though final pricing has not been
announced.

The B&W and A.L.P room optimiza-
tion systems appear to be further from
completion than the Snell and certain-
ly than the SigTech, and fewer details
of implementation have been released
by the respective companies. The
B&W system, called the Listening
Room Optimizer, analyzes and pro-
cesses both speakers together, thus
dealing with crosstalk components,
and also phase corrects the loudspeak-
ers themselves. The whole system is
self contained and does not require the
services of a technician or ancillary
test equipment. The system permits
optimization for a single listening po-
sition or averaging over a wider area.
Multichannel home theater applica-
tions are definitely contemplated, but

far more natural sounding reverbs than you probably And you can say goodbye 1o all the button pushing. The

thought was possible. data entry wheel on the SPX990 lets you enter your data on the
But there’s more 1o il than thal.

The SPX990 features 39 different types of Reverbs,

flv. Looks like we're running out of room. So here’s the big finish.

Fvery so often, something comes along that makes

Delays, Echoes, Modulations, Pitch Changes and people in the recording industry sit up and take a

Sampling — plus variations on each — for a total of 0 good hard listen to the way they're doing things.

all new effects. And if that's not enough, you can simul- This is one of those Limes.

taneously add EQ and/or compression on top of any of Stop by your nearest Yamaha dealer and check
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[hese cards and yo
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these effects. oul the SPX990 today. For more information,
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the initial system will be stereo. Retail
pricing is projected to be in the 8k
range in the U.S.

A.L.P. has committed to few details
in the ultimate configuration of its sys-
tem, but the company appears to be
leaning toward a stand alone system
with built-in measurement equipment
like the B&W. Room correction will
almost certainly be much less aggres-

sive than that offered by competing
systems. A.1.P. management consider
the category to be price sensitive, and
feel that systems priced in the thou-
sands of dollars simply will not sell
even in the context of five figure home
theater installations.

OPTIMIZATION ROLLOUT
B&W, Snell, and A.L.P. have all prom-

ised their systems by early '94. Snell
has made many premature announce-
ments in the past, however, which may
be indicative of fundamental difficul-
ties in bringing a system to market at
an attractive price point. Meanwhile
Harman International and Internation-
al Jensen are at work on experimental
systems.

Certainly the notion behind DSP-

speakers.

{ related packages.

OAP Audio. Solving your audio problems, .. . and
making life more bear-able” in the process.

OAP now brings you a family of productsinthe T
series: the T-152, T-122 and T-102. Simply more of a
good thing from OAP Audio.

Need lower freguency response”? Experiencing
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based room optimization is extremely
attractive in the context of a custom
installed home theater system. Cus-
tomers for such systems are known to
| have a general aversion to passive
| room treatment and at the same time
| a willingness to view the home theater
| as a major home improvement rather
| than an assemblage of hi-fi equipment
| where each component is subject to
close scrutiny in terms of price. The
| feeling at Snell and B&W is that the
| home theater buyer is the ideal candi-
date for these systems.
Perhaps, but Burke Mathis of
| SigTech and Ian Paisley of A.L.P. both
feel that the benefits of room correc-
tion are apt to be more audible on
| music programming than on the dia-
logue and effects-heavy soundtracks of

' | video movies. If that is the case, one

{ wonders if the added cost of these
| devices will go entirely unquestioned.

; It is probably safe to say that DSP-

based room correction of one sort or

0' These 3 Beun | another is almost inevitable in the
0 home theater realm, even if it is only

In fact, even Goldilocks would like the sound of these

microprocessor controlled equaliza-
tion used in conjunction with some
simplified automatic measurement sys-
| tem. The price of processing power is
| continually dropping, and the advan-
tages of automating system setup and
calibration are immediately apparent.
But in the short term a major selling
effort will be required to introduce the
category and to educate the public as
to its benefits. DSP-based room correc-
tion is a fascinating technology but
communicating its benefits to the lay-
man is difficult. As the folks at
Lucasfilm like to say, the audience is
listening. [ |
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Modern System Helps Church Change

hen the First Baptist
Church of Eugene, Ore-
gon, was built in 1926, the

modern audio system it now features
wasn't even a glimmer in even the
most futuristic eyes.

Times have certainly changed, with
the 770-capacity sanctuary benefitting
from a recently installed system de-
signed to reinforce a wide range
of worship service elements. The
project highlights a growing emphasis
on the latest professional audio tech-
nology being employed to enhance
services at houses of worship of all
sizes and types.

The system was designed and
installed by Gary Hardesty of the
Hardesty Technology Group, Eugene.
(Hardesty is now director of the JBL
Systems Group.) Consultation and as-
sistance were provided by First Bap-
tist's Chief Audio Engineer Ty Young
and Minister of Worship & Music
Steve Maricle.

The sanctuary, plagued by very live
acoustics, presented many challenges
to the design/installation team. High
plaster ceilings, wood walls, oak-backed
pews and only partial carpeting help

Keith Clark is President of Priority Commu-
nications in Niles, Michigan.
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BY KEITH CLARK

create this very live atmosphere.

The previous system, installed in
1970, had included four speakers re-
ceiving a total of only 200 watts of pow-
er. Speakers in this stereo system
were placed in crevices etched into the
front sanctuary walls.

Two of the speakers were located
high on the wall, left and right, and
supplied sound to the balcony. The
other two speakers were located low,
left and right, and supplied reinforce-
ment to the balance of the room.

“The old system presented a num-
ber of drawbacks. Not only was it
underpowered and aesthetically de-
tracting, but the plaster walls sur-
rounding the speakers greatly limited

The First Baptist
Church of Eugene’s
sanctuary.

their natural resonance,” Young ex-
plains. “On top of all of these prob-
lems, the configuration of the speak-
ers caused feedback problems on a
regular basis.”

So when funds became available for
a major sanctuary renovation, church
officials decided that a new sound sys-
tem, offering loads of capability and
flexibility, would be a big part of the
renovation effort.

“We were seeking to include a more
contemporary style of music in our
services,” says Young. “In addition to
our traditional worship services which
feature full choir, pipe organ and piano
in a large-group setting, our “New
Dimension” services using drums,




CROWN IQ TURBO 1.0 SOFTWARE

By Ty Young

Crown’s 1Q System computer con-
trol hardware and software was intro-
duced to me during the installation of
our new sound system at the First
Baptist Church of Eugene, Oregon.

With 1Q, we were able to install our
power amplifiers in the attic, certain-
ly a remote location and also very near
to the central cluster. We could turn
the amps on and off, via IQ, at the
main console site and could also mon-
itor important amplifier functions in-
cluding input and output levels, distor-
tion, signal polarity and reserve amp
power.

Having such an elaborate system in
our relatively small church (770 seat
capacity) was very exciting, and we've
been more than pleased with the sys-
tem’s performance.

Recently Crown introduced a new
version of 1Q software — Turbo 1.0.
Turbo features faster response speed,
graphic representation of every system
component, user-friendliness, and, ul-
timately, ease of use.

One caution: Turbo may increase
your hardware requirements. It's de-
signed to run on a 386SX or faster ma-
chine with a VGA color monitor, mouse
and two megabytes of RAM; hard drive
requirements are about 1.5 megs for the
complete software package.

That said, Turbo is a fantastic pro-
gram to use. After you get past the ti-
tle page, it does a “roll call” of all of
the amplifiers and displays a message
informing you of what it’s found. In the
event that the serial cable between
computer and amps gets unplugged or
cut somehow, the program tells you
that, too.

Turbo then takes you to an “Amplifi-
er Frame” filled with information about
each amplifier, including power status
for each channel, polarity status, amp
output mode (dual, bridged, or parallel
mono), output attenuation for each
channel and reserve power status.

Using the space bar, arrow keys and
page up/down keys, you can navigate
around the page (which resembles a
spreadsheet program) and type in per-

Ty Young is a professional cellist and also
serves as Music Assistant and Head Audio
Engineer at First Baptist Church of Eugene.

A computer
screen shot
of the IQ
Turbo
graphics
screen.

tinent information such as model num-
bers and channel assignments (i.e.,
lows, monitors, etc.). Turbo saves that
information as a “data frame” to hard
disk so it can be recalled later.

Once the initial information about
each piece of equipment is enter-
ed into the computer and saved to
disk, you switch to the “graphics”
mode. Turbo displays a pre-configured
“GDM?” (Graphic Display Module) for
each amp initially entered into the sys-
tem. The module includes:

¢ Bargraph-style input levels and
output levels (in decibels, with peak
indicators);

¢ A bargraph depicting amp power
usage;

e A graphic “LED” for each channel
which lights up in bright red if the
channel distorts more than .05 percent;

¢ “Buttons” which can be pushed, or
“clicked,” on and off by mouse to con-
trol individual channel power, channel
mute, an “auxiliary” control circuit and
cleverly, a channel polarity button for
correcting strangely-wired cables.

GDMs can be created for more than
just amplifiers — they can also be cre-
ated to monitor and control other 1Q-
compatible devices. For example,
Rane, an IQ System licensee, has in-
troduced the NEQ-56 /s-octave graph-
ic equalizer whose fader settings can
be stored in Turbo and recalled in-
stantly.

The bottom line is that Turbo is de-
signed to let you create your own
graphic “plate” and configure it to suit
your needs: simply choose “controls”
from a menu, assign those controls a
task and identity, and save the design.

Available controls include faders,
meters, LEDs, buttons, “containers”
(colored squares you draw on the
screen to add a “background” for your
controls) and text — all in your choice
of 15 scalable fonts.

Design can be as detailed or as sim-

ple as you wish it to be — especially
useful in designing the “perfect” sys-
tem for clients.

How does all this graphic stuff make
for practicality? I can power-down all
of my amps with one mouse click to a
button on the screen labeled “HOUSE
AMPS POWER.” Another click, and
they’re all back on. It’s also very easy
to individually “solo” each amp’s chan-
nel input and output by muting other
channels.

In addition, Turbo’s “MultiLink” al-
lows devices to be linked together (for
power, muting, attenuation, etc.) in a
number of different ways.

IQ-P.I.P. cards, providing the link
between software and the amps, in-
clude a three-pin mini-XLR jack on the
back of the card, with the pins deliv-
ering +15 Vdc. Connect a solid-state
relay to the jack and you can selective-
ly turn on or off (at the computer) a
separate 120 Vac device.

With this capability, I chose to locate
a heavy-duty cooling fan near my amp
rack because it’s located in the attic of
the church, which gets very warm
during summer months. On the com-
puter screen, right beside my
“HOUSE AMPS POWER” button, is
my “HOUSE AMPS COOLING FAN~
button, which is next to my “MONI-
TOR AMPS COOLING FAN” button.

The manual is written for audio
techs, not computer nerds. There are
plenty of examples using “real-world
situations” and a tutorial guide to set-
ting up Turbo.

IQ Turbo 1.0 software is best de-
scribed as an ultra-powerful remote
control and diagnostic tool for IQ-com-
patible pro audio equipment. It's incre-
dibly easy to use: within fifteen min-
utes of installing the software on the
computer I had a full-color screen
showing me diagnostics and the states
of over 100 functions related to our
system.
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The
central
cluster

was made
up of JBL
systems.

bass, guitar, piano, synthesizer and a
small vocal ensemble required a sound
system capable of exceptional high-
fidelity and intelligibility. Our new
system more than amply meets those
needs.”

The first step was the addition of a
new Soundcraft 200 Delta mixing con-
sole. Young notes that the upgraded
console supplied an immediate im-
provement in sound quality, even with
the old system still in place.

Subsequently, bids were solicited for
design and installation of the new
system. “Looking through all of the
bids, we really liked what the Hardesty
Technology Group had to offer. They
were very knowledgeable and offered
a very thorough proposal,” Young ex-
plains.

Even before being awarded the job,
the company did their homework.
Gary Hardesty attended several wor-

TH il s

A

|

ship services, did some preliminary
RT-60 testing, and talked with Young,
pastors and church staff about their
goals for a new system.

After getting the go ahead, Hardesty
utilized a CAD program in determin-
ing optimum speaker type and place-
ment within the sanctuary. He also
reviewed church blueprints for further
data.

A two-way central speaker cluster,
made up of JBL systems, was mount-
ed above the pulpit area. The cluster
includes three JBL SR 4732 speakers,
each with a JBL 2385A horn and JBL
2446H driver mounted on top, firing
left, center and right.

Also included in the cluster are two
JBL SR 4722 speakers that serve
as choir monitors, firing back toward
the choir loft. One of the speakers is
aimed outward and provides “fill,”
while the other is aimed directly at

House mix position
showing the
Soundcraft Delta
200 main console
along with the
monitor console and
the computer used
for the IQ system.



Why does Crest Century SP/TC
give you more for your money?

Because our customers put in their 2¢.

* This is exactly what the job calls for.
That's what contractors are saying again and again about
Crest Century SP and TC consoles.

IT’S NO SURPRISE

Before designing the Century series, we spent over a year
talking to leading contractors and end users about what they
needed in a console. They gave us an earful about which
design elements and features are really important, and
which frills add to the cost, but don’t add value. We listened
and learned. And then we got busy.

IT’S GOT WHAT YOU WANT

Start with flexibility. Century SP and TC consoles are avail-
able in six different frame sizes, from 16 to 52 inputs. The
SP’s 4 band fixed EQ is ideal for non-technical operators,
while the TC adds sweepable mids. Choose from four or
eight subgroups, plus optional stereo input and matrix out-
put modules. A mono assignment system, ideal for hearing
impaired or center channel systems, is standard. So is
electronic balancing on all primary inputs and outputs. Or

CREST

CONSOLES
THE POWER OF INTELLIGENCE

you can choose optional balancing transformers.

YOU CAN COUNT ON CENTURY

Crest reliability is legendary — ask any Crest amplifier or
Crest Gamble comsole user. The Century consoles are
built to the same high standards. We've used the latest
technology and only top quality components in the
Century series — you'll find no TLO72 or 5532 chips and
no electrolytic capacitors in the signal path. The console is
fully modular. And the power people at Crest have given
Century SP and TC a power supply that’s practically
indestructible...think of the service calls that could save!

THE NEW STANDARD FOR VALUE

Made in America, Crest Century consoles are quickly gain-
ing a worldwide reputation as the contractor’s choice
for features, performance reliability and above all, value.
For the full story on the entire Crest Century series, which
includes the full-featured GT and live monitor LM console
models as well as the SP and TC, call Crest Consoles at
201-909-8700.
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in Conodo: Contact Dist. Ltd. 38 Thornmount Drive, Unit #1, Scarborough, Ontorio M1B5P2 - TEL 416.287.1144 - FAX 416.287.1204
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the choir seating.

The entire cluster, mounted above
the pulpit area, is flown in a specially-
designed steel grid cage concealed by
a wood and cloth covering that match-
es the sanctuary’s aesthetics.

The speaker cluster is powered by
five Crown Com-Tech CT-400 and CT-
800 amplifiers. Three CT-400s power

the mid and high frequency sections,
while one CT-800 as well as half of
another power the low frequency sec-
tions. The remaining CT-800 channel
powers the two choir monitors.

A Rane GQ-30 provides 30-band
equalization to the main system. The
system crossover point is 1.1 kHz,
with a Rane FAC-28 active crossover

CO-ENTRANT WAVEGUIDE TECHNOLOGY:

A MAJORL T\ 43, {1V B

CO-ENTRANT WAVEGUIDE
TECHNOLOGY*

A unique design concept effectively
couples multiple mid and high frequency
drivers to a common horn.The result is
unprecedented broadband true point

tight pattern control and constant Q even
through the crossover.

Whether the goal is high intelligibillity
in acoustically difficult environments or
superior sound quality with high sound
pressure levels, Co-Entrant Waveguide
technology provides the audio professional
with a new set of precision tools. :

We offer a complete line of “CE"

models, to answer your performance and |

budget requirements.
Please call or write for details.
*Worldwide Patents Pending

@ RENKUS-HEINZ

17191 Armstrong Ave., Irvine, Calif, 92714
tel: (714) 250.0166, fax: (714) 250-1035
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offering 48-dB-per-octave crossover
control.

The amplifiers, mounted in a new
rack located in the church attic to
keep cable runs to a minimum, are
equipped with P.I.P.-IQ cards linking
them to a Crown IQ System. IQ soft-
ware supplies computer control from
a 386 PC located at the house mix
position.

“During the design phase, Gary in-
troduced us to the IQ System and
showed us what it would do,” says
Young. “After seeing all of the advan-
tages it presents, we were convinced
that IQ was right for our needs.”

Young recently switched to the just-
released IQ Turbo package offering
increased capability (see sidebar). Pri-

“The old system
presented a number
of drawbacks. Not
only was it
underpowered and
aesthetically
detracting, but the
plaster walls
surrounding the
speakers greatly
limited their natural
resonance.”

or to that, IQ System version .45 soft-
ware for PC had been used to provide
convenient access to the remotely lo-
cated amps.

The IQ System allows house audio
technicians to control power on/off of
the amplifiers, as well as to perform
system diagnostics. Another feature of
the IQ System allows for the remote
control of other devices, such as cool-
ing fans.

In an effort to combat heat build-up
in the church’s attic during summer
months, Young installed an 1Q-control-
lable ventilation system which may be
selectively turned on or off at the com-
puter by hitting the space bar.



Prior to initial IQ System implemen-
tation, Hardesty modified the PC key-
board, disconnecting any keys that
weren’t necessary for utilization of 1Q.
In addition to simplifying operation,
this modification prevents accidental
system alteration.

An underbalcony speaker system,
comprised of eight JBL 8306 inceiling
speakers, is time aligned with an Au-
dio Digital ADD-3 delay device. This
small system is powered by two CT-
200 amplifiers, as well as an amp from
the prior system, located at the main
mix position.

Underbalcony levels are kept rela-
tively constant, and it's not linked
to IQ at this time. “There are times
when the main system is running at
tremendous levels, and we simply
turn off the underbalcony speakers,”

Young says.

A floor monitor system was recent-
ly added, designed and installed by
Young and powered by a CT-400 am-
plifier housed in a room accessing the
pulpit. It is also linked separately to

In an effort to
combat heat build-
up in the church’s
attic during summer
months, Young
installed an
1Q-controllable
ventilation system.
the IQ System, which provides remote

and individual control apart from the
main cluster.

Cable runs for the entire system
were performed by Young and his
staff. Five cables were run: one each
for main system highs, lows, choir
monitors, computer control, as well as
a spare.

Young believes that the system
meets the diverse demands of the
First Baptist Church. “One of the big-
gest challenges to doing church audio
is that you're faced with something
new each week,” he says.

“Services are often presented in
a different order, there are always
new soloists and performers, the num-
ber of microphones being employed
can vary dramatically — there’s always
something new happening. This new
system helps us provide a profession-
al level of audio that our congregation
really enjoys.” |
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Compression

Drivers

The Good, The Bad, The Ugly

irst of all, what is a compres-
F sion driver? Essentially a com-

pression driver is a dome
tweeter which faces into a partial ob-
struction, which then passes through
a horn. The partial obstruction is com-
prised of a number of openings that
form miniature horns and is known as
the phase plug. The area of the tweet-
er dome is larger than the openings in
this phase plug, and some air compres-
sion takes place. Since the tweeter
drives the horn, and the tweeter dia-
phragm is “compression loaded,”
hence the name compression driver.
This month, our occasional series on
Everything You Wanted To Know
About Speakers will take a look at var-
ious compression driver design philos-
ophies, and is intended for those of
you who use and spec compression
drivers. If you are not too familiar with
what is inside, you may want to read
on anyway. At least I have avoided any
math, and will discuss what are the
elements that cause distortion and fail-
ure rather than what makes compres-
sion drivers and horns tick (which will
be dealt with in future articles in this
series).

Theoretically, the common compres-
sion driver is capable of extremely
high acoustic output levels. With effi-
ciencies approaching 50 percent in
their mid-band response, and “rated”
power handling of 50-200 watts, these
devices ought to be able to attain
acoustic outputs of 25-100 acoustic

Mike Klasco is the Technical Editor of
Sound & Communications magazine.
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BY MIKE KLASCO

watts, if the data sheets and the math
were to be believed. By way of refer-
ence, at the conductor’s position, at
full tilt, an orchestra may reach about
1 acoustic watt of power.

In actual practice, the compression
driver becomes unusable prematurely,
at sound levels an order of magnitude
lower than the predicted values. The
dominant factors that interfere with
attaining the full potential output of the
compression driver are:

e Distortion, caused by diaphragm
breakup at elevated levels and air dis-
tortion.

¢ Thermal limitations — maximum
operating temperatures of the moving
mass system and the compression
driver’s capacity to dissipate the heat
as fast as it builds up.

e Excursion limitations — the abil-
ity of the moving mass system to have
linear excursion without unstable char-
acteristics or collisions with stationary
components (phase plug, coil scrapes,
etc.).

Let’s take a closer look at each of
these problem areas.

DISTORTION

Diaphragm

Even if reliable (thermal-mechani-
cal) operation of the compression driv-
er could be attained at elevated sound
levels, if the “quality” of the sound was
poor at high levels, then the benefit of
increased output capacity would not be
significant.

The contributors to the high distor-
tion levels at elevated output are dia-
phragm breakup (analogous to “cone

cry” in a woofer) and air distortion.

High compression ratios in the
phase plug require that the diaphragm
have adequate rigidity to drive the
sound through the high mechanical
impedance of the phase plug. Certainly
the large motor structures commonly
used in professional drivers provide
the push needed, but the lightweight
diaphragm begins to distort (elastical-
ly deform) at higher acoustic outputs.
Distortion increases significantly as
the input power rises beyond just a few
watts. Diaphragm breakup is not just
nodal deformations, but other elastic
distortions due to the intensity of vi-
bration.

Therefore, if the diaphragm could be
more rigid and maintain low distortion
at higher acoustic output levels, one of
the most critical limitations to achiev-
ing the output capacities would be
overcome.

This increased strength must not
come at the expense of higher mass of
the diaphragm assembly, although if
the surround, bobbin, and/or voice
coil assembly could be reduced in
mass, then a slightly greater mass in
the diaphragm assembly could be ac-
commodated.

Diaphragms with lower distortion
can be developed by:

¢ enhancing the characteristics of
the diaphragm substrate — Beryllium,
titanium, composites or other tech-
niques and materials.

¢ embossing the dome to break sur-
face tension and suppress breakup
modes.

¢ deeper dome geometry.
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e thicker diaphragm (at the expense
of top-end response).

Related to the above is the desirabil-
ity of achieving a higher dome reso-
nance frequency. The dome response
frequency helps define the top-end
response of the driver. Dome reso-
nance can be pushed upward in fre-
quency by a smaller diameter dome,
a deeper dome (such as used in TAD
and Altec products), or by diaphragm
materials with a higher Young’s Mod-
ulus, such as used by JBL and TAD.
JBL additionally uses embossing tech-
niques to raise dome resonances, and
still another solution was tried by
Cerwin-Vega by attaching the voice
coil midway up the dome (which also
suppressed the first diaphragm break-
up mode).

Air Distortion

Another significant contributor to
distortion at elevated acoustic outputs
is air distortion caused by modulation
of the air between the diaphragm and
the phase plug, within the phase plug
itself, and in the horn throat.

If sound levels at the mouth of the
horn are about 130 dB, then the lev-
els in the phase plug can approach 170
dB, which is near atmospheric pres-
sure. Under these conditions, the air
distortion is high. When the early de-
velopers of horns and compression
drivers designed the original transduc-
ers, amplifier power was only 10 watts.
Ninety dB at full tilt was considered
more than loud, with any additional
capability reserved for headroom.
Over the years, compression driver
materials, adhesives, and other ele-
ments have allowed ever increasing
input power levels without burnout. It
is not uncommon for levels to reach
130 dB at the horn mouth, yet, with
only a few exceptions, the design of
phase plug has not been re-engineered
to accommodate for this sound inten-
sity.

Reduction of air modulation distor-
tion can be achieved by slightly in-
creasing the dome/phase plug spacing
(although this will result in lowering
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the cutoff of the top end response).
Additionally, the compression ratio of
the phase plug might be decreased
down to 85 percent. The compression
ratio is the area of the diaphragm com-
pared to the opening in the phase plug
facing the diaphragm. Typically, com-
pression ratios are 90 percent or high-

Over the years,
compression driver
materials,
adhesives, and
other elements have
allowed ever
increasing input
power levels
without burnout.

er, although there are exceptions,
such as Community’s M4 and M200
mid-range compression drivers, which
are about 50 percent, and more recent-
ly, JBL’s new mid-range compression
driver, and the compression drivers in
Tannoy’s midrange/high frequency
coaxial speakers. By opening up the
phase plug, the density of energy for
a given acoustic output is reduced and
the mechanical impedance of the
phase plug is also reduced, lessening
the forces that would deform the dia-
phragm, for a given diaphragm buck-
ling strength.

If you are familiar with microphone
transformer design, then the analogy
of turns ratios in the primary and sec-
ondary windings might be helpful. An
audio transformer with a low turns
ratio will have small “gain” or trans-
former effect, but will have low distor-
tion. A transformer with a high turns
ratio will have high voltage gain, but
also have high distortion. If the com-
pression ratio is less than 90 percent
(the diaphragm faces into an area that
is only 10 percent open) then it is hard
for it to peak up the top-end response.
This “tuning” of the response is simi-
lar to peaking up of the top-end re-
sponse of a tape recorder with a peak-

ing coil. If the Q of the coil was not
high enough (or the compression ra-
tio not high enough), then you could
not get a sharp enough rise at the top-
end. Interestingly, many speaker de-
signers use electrical circuit analogies
to model compression drivers.

The most common technique to
avoid air distortion at high sound lev-
els is simply to use a larger dia-
phragm. A four-inch diaphragm, given
the same compression ratio as a three-
inch diaphragm, can reach higher
sound levels before reaching air distor-
tion. But bigger drivers are heavier,
cost more money, and have a tough-
er time getting clean top end response,
compared to their smaller siblings. It
is much easier to find a good sound-
ing 1.75-inch compression driver from
many manufacturers than it is to find
a decent four-inch compression driver.
On the other hand, don’t expect the
1.75-inch driver to generate anywhere
near the output of the bigger drivers.
Somewhere in between these compro-
mises are the three-inch dome drivers,
such as the popular E-V DH1 and Altec
299, with more output than the small
drivers, and (usually) less power han-
dling than the bigger guys.

Getting smooth response from a com-
pression driver, even a small diaphragm
design, is not automatic. One of the
most commonly used small format com-
pression drivers in the M.I. industry,
which sells to manufacturers for about
820, has enough dips and peaks so as
to be just about un-equalizable. Prob-
lems arise from plastic parts resonating,
from the diaphragm and phase plug
face unintentionally not having match-
ing contours (because of the different
shrink rates due to plastic injection
molding for the phase plug and metal
forming techniques for the dome),
discontinuities between the phase plug
flare rate and the compression driver’s
throat, and a half dozen other gremlins.
More than any other transducer, com-
pression driver design is filled with
gremlins, and these must be fought end-
lessly, and mostly empirically by trial




and error (after the problem is solved,
the designer can go back and develop
fancy theories).

But back to air distortion. There are
still other techniques to fight air dis-
tortion; for instance, the length of the
phase plug can be increased, extend-
ing into the throat, such as implement-
ed in Tannoy’s new coaxial. This long-
er phase plug will encourage laminar
air flow even at higher acoustic out-
puts and maintain a lower Reynolds
number. The Reynolds number is the
transition from laminar to turbulent air
flow. Tannoy has successfully used the
extended length/low compression ra-
tio phase plug in their latest coaxials.

While the compression driver engi-
neer must struggle with the design
trade-offs discussed here, most of the
time these factors take a back seat to

just getting the required frequency
response. Not enough top-end re-
sponse is the most common problem.
Driver engineers are tempted to use
magnet wire that is too thin (which
can be mechanically weak, and not
have enough current carrying capaci-
ty), place the phase plug too close to
the diaphragm (to peak up the top-end,
but this also can result in diaphragm
collisions with the phase plug), and
too thin a diaphragm material (which
will have a better response at low lev-
els, but high distortion at high levels).

Other compromises include dia-
phragms that are not deep enough for
optimum rigidity, but result in better
production yield. Conversely, if the
diaphragm is too deep, then it tends to
rock; remember, the dome suspension
is not in the plane of the center of grav-

ity, and is relatively unstable compared
to the two point suspension of a cone
speaker.

THERMAL LIMITATIONS

Increasing the low distortion/high
acoustic output capabilities of the com-
pression driver would not yield a
useable benefit if the driver could not
sustain the newly attained elevated
levels without voice coil burnout or
power compression effects.

Kapton MTB bobbin material has
been recently introduced. It is a filled
Kapton that is thermally conductive.
The material is not electrically conduc-
tive and has insignificant eddy current
effects when used as a bobbin. Eddy
current effects result in the impedance
of a speaker rising at higher frequen-
cies, so the speaker cannot absorbs

(Continued on page 70)
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The Eighth Annual
Sound & Communications
Suppliers’ Survey and Economic Report

By Judith Morrison

his year we decided to be different.
Having established, over the past
few years, a historical base that allows
comparisons to past years, we have

Doug McCallum
Director of
Management Systems,

University Sound
now deemed it appropriate to take
How would you sum some liberties with some of the ques-
m:‘ hlwnhs;" &5 tions and answers. We deleted some of

the questions that weren't eliciting a lot
of response. And we added an anec-

Steady and growing
slightly.

of the

mmdmﬁe m dotal interview with industry leaders.
From here it looks good. I think we'll be Our statistical survey is still intact.
;fy. 'e:‘?;md? if not on the increase indus- | You'll note the quantified results in
What changes, if any, do you see in | these pages. Once again we sent a
the professional and sound | questionnaire to every company listed
?m"gmmem e gx the Sound & Communications Blue
sound would be that there is more integra- ook (which is free and open to all in-
tion of some of the high-tech things, com- | dustry suppliers). Responses were sent
Mmm‘"d‘o networking systems, | directly to Survey Analysis, a research

Do you see the sound and communi- | Organization in Florida, who sent us the

total numbers. (This year we gave our
respondents the option of returning the
questionnaire directly to our office.
Some people did this. But the question-
naires remain anonymous.)

We picked a day in late fall. This was
the day of the phone call. We called
heads (or near-heads) of a diversified
group of manufacturers (and some
contractors). Many of them were out
of the office or in meetings (that’s why
they’re industry leaders; they’re busy).
We asked everyone we contacted the
same questions on the same day.
While these answers can’t be gathered
and reproduced statistically, we think
they give valid insights into the busi-
ness. So we're printing the questions
— and the answers — within these

creases in 1994? Price increases? Did
you see any in 19937

There may be some slight increase, noth-
ing major. We didn’t raise any prices this
year but our costs did go up, for sure.

What do you think of the general
health of contractors?

Based on our accounts receivable, I'd say

Most Important in Making

Do you expect to see more contrac- Do You Use How Pleased Are You with Your Reps
D oo acauisiions, | |ndependent Reps? — Performance? —
¢ a,""hm,)" Depends on what JBL does. 1 1990 1991 1992 1993 1990 1991 1992 1993
wouldn't be surprised if there's a litle bit VeryPleased 13.2% 13.2% 11.5% 7.1%
more contraction, yes. I've heard a couple fy Heas - - ' .
of rumiors, but you kuow bow riemora go; | Y0 T4E% T04% 813% %  pcased 291 579 538 607
Yes, I think there’s a good possibility,

Do you expect to see any cost in- No 254 206 188 250 NotPleased 358 289 308 250

Sound & Communications

they're maintaining. I don't think their Buying Decisions 1993 1992 1991 1990
health is getting any worse. It seems their
:":':; :'mm e Consultant 13.2% 156% 22.2% 25.4%
Yes, the have decreased consid-
enl.;:y, margins g Contractor/Management 9.2 188 204 211
Do you have any advice to contrac- Contractor/Installer 19.7 125 315 225
tors? Consultants?
i S e Contractor/Engineer 19.7 188 167 239
% bnlllsion the market. These days
e're
i you mm ;:m‘l : g Architect 5.3 6.3 3.7 5.6
v Sk Lt ey ks o End User 224 31 444 254

e e —— e T



Contractors Doing an Unusually Good Job

M SPL, Columbia, MD

Bl Haddon Theatre Supply, Louisville, KY
H Atlantic Audio Systems, Raleigh, NC
M A & C Systems, Netherlands

B Professional Sound Industries,

Sterling, VA
W Acoustech, Arvada, CO
H Stagefront, Savannah, GA

M Chainstore Security, Huntington, NY
M Seriously Sound, Atlanta, GA

M Dicolore, Holland

M Clair Brothers, Lititz, PA

survey pages. And to all those who
weren’t in or who we didn’t contact:
We'll be getting to you. We're planning
more surveys, and a return to our
Question of the Month. (Anything
you'd like to talk about?)

At any rate, this year's Eighth An-
nual Survey of Suppliers found more
stabilization, less fear, and a little more
optimism for the industry. That’s not
to say that everything is wonderful,
but, for instance, the refusal of credit
has stabilized as far as the numbers of
customers who have been refused
credit. The spread between invoice
and payment has, however, increased
from last year. And yet, people are feel-
ing “positive.”

Some things are consistent. Each
year as we survey the suppliers to the
sound and communications industry,
we find that the level of positive feeling
moves up and down within a narrow
range, but no one, absolutely no one,
ever checks off the “very negative” box.

Actually, over 35 percent of our re-
spondents feel “very positive” toward
sales for 1994, for their companies.
And over half feel “positive.” That's a
total of nearly 87 percent who feel
more than neutral (only 2.6 percent
feel negatively). When we get to the
attitude toward the “industry as a
whole,” we find fewer people feeling
“very positive” (3.9 percent, versus 6.3
percent last year). However, the “posi-
tive” people are up (57.9 percent from
53.1 percent last year) and neutral is
down. As one might expect, larger
companies are more apt to be “very
positive” or “positive” for both the in-
dustry and themselves.

Three quarters of our respondents
use independent reps, but only 7.1 per-
cent of them are “very pleased” (al-
though over 60 percent of them are

Dick Ravitch
President, AKG Acoustics

How would you sum up the business
climate of 1993?

For us the climate was positive but cau-
tious. We're doing, I'm pleased to report,
very well this year. We've introduced new
products and addressed some real market
concerns and issues. We feel good about
'93. It was a good year for us.

What are your expectations of the
business climate for 1994?

We look for continued growth next year
through the introduction of new products
and through increased market share. We
feel that the economy will not necessarily
turn down; it certainly won’t get any worse
than it has. The potential for us to increase
our penetration into the market is a good
one for "94.

What changes, if any, do you see in

and commercial sound

the
and communications industry?

The fixed-install sound business is a grow-
ing one. [ think the level of sophistication
is getting higher. People are looking for
higher quality systems and more integrated
systems, With fixed-install sound there is a
lot of movement and a lot of potential. We
also see developing markets outside of the
United States for commercial sound. Those
markets were heavily dominated by major
companies like Siemens and Philips and so
on that did turn-key installations. We're
starting to see independent sound contrac-
tor emerge in Europe as they have here.

Do you see the sound and communi-
cations market expanding into new ar-
eas? If yes, which areas?

I think as people become more informa-
tion aware and more technology aware, you
will see an increase in communications re-
quirements. The phone company and Sony
and Compaq and Apple are starting to push
these PC-based conferencing systems in a
big way. I think there's going to be a lot of
growth. There's going to be a lot of misun-
derstanding of what these things are and
what they can and can't do. I just read a re-
view of one of the PC-based voice systems
and the article was complaining about the
quality of the microphone. So there will be
a need there. I think the computer indus-
try will help create new areas for the audio

Do you expect to see more contrac-

tlon of suppliers ﬂmmgh acquisitions,

ergers, attrition, etc.

lthinkit’llbenlotslomﬁmnitm’l‘lme
will always be some consolidation taking place
by the larger manufacturers or the larger sup-
pliers just because of the nature of where the
industry is going. As in any business, the pen-
dulum always swings from one side to the
other; as large companies get larger, it opens
opportunities for smaller companies in the
marketplace.

Do you expect to see any cost increases
in 1994? Price increases? Did you see
any in 19932

Yes, there will be a definite cost increase for
us next year. We import a lot of the equipment
we sell. A lot of the fluctuation will have to do
with foreign exchange rates. It could result in
some price increases. Hopefully the dollar is
not going to do materially worse than it has
been doing. It’s been taking a hit over the last
seven or eight years. It's all a question of what
interest rates do and things like that. We saw
minimal inflationary increases this year with
labor and materials cost.

What do you think of the general health
of contractors?

They're as healthy as the economy is. If
school budgets are not cut back too far and
they can put sound systems in, if churches
spend money to renew their sound systems,
which is a big business in the southeastern
part of the country, contractors should be o.k.
If corporations continue to be as profitable as
they seem to be in the last 6-12 months and
do more boardroom expansion and get into

Well, they always change. On balance they
tend to level out. Some things are up, some are
down. This past year didn’t have a major fluc-
tuation.

Do you have any advice to contractors?
Consultants?

(laughing) Get out of the business. No, I
think the thing is to stay focused, look for op-
portunities. There is business out there. The
economy is still generating billions of dollars
of capital every year and that money has to go
somewhere, | think they need to be alert and
be aggressive and go out and get the business
that is there to be had.
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“pleased”). Small companies and big
companies are just as apt to use reps,
but big companies are far more likely
to be “very pleased” with the reps’ per-
formance.

Over 68 percent see worship houses
as an expanding area, and nearly 62
percent see expansion for schools. But
over 11 percent see a contracting mar-
ket for worship houses. And over a
third expect contraction in the concert
hall market (but another third expects
that to expand). (We didn’t break
down the answers for geographical
location, and maybe that would explain
some of the differences.) This year we
added “interactive facilities” as a clas-
sification. Nearly 60 percent of our
respondents see that market as ex-
panding. Nine-point-two percent sees
it as contracting (but none of the
larger companies agrees with that).

More people are reporting that more

was less vibrant than
theaeeondhalf.mngueemmbepic!dng
up. For us, the international business con-
tinues to expand much faster than our do-
mestic business.

What are your expectations of the
business climate for 1994?

We expect a better year next year. We
think a lot of things we are into are going
to be expanding at a faster rate next year.

mergers, attr

I think there will always be movement. I
would also say that there will also be the
need for the innovators on the bottom end
of the market, especially with the contin-
ued growth of computers within the mar-
ket. More software and consolidation will
gomheopporhmiﬁesformrt-uporgmiu-

ns.

Do you expect to see any cost in-
creases in 1994? Price increases? Did
you see any in 19937

‘We don't see any price increases next year
since the market won't accept it. We didn't
mllyseeanythhyurdther

your operating margins changed
ln1993P

No, not really.
Do you have any advice to contrac-
tors? Consultants?

Be ready for change.

Sound & Communications

John Lee

| President, Crest Audio Inc.

How would you sum up the business
climate of 19932
The business climate for 1993 was very

healthy.

What are your of the busi-
ness ellmatz for 1994?

The expectations for 1994 are very positive.

What changes, if any, do you see in the
professional and commercial sound and
communications industry?

We plan to broaden our product base and
expand into additional markets.

Do you see the sound and communi-
cations market expanding into new ar-
eas? If yes, which areas?

The sound and communications market is
expanding. We see increased interest com-
ing from the home theater, church and hos-
pital markets,

De you expect to see more contraction

Indunryachsiﬁonsseemwbeonlynam-

ral during times where smaller businesses
may begin to struggle and large corporations
have the need to expand and consolidate
some of the business entities. Growth
thrr:aulgacquiﬁuon' is not only practical, but
a

Do you expect to see any cost in-
creases in 1994? Price increases? Did
you see any in 1993?

We do not anticipate overall cost increases
in 1994. Prices for 1993 did increase, but
only slightly.

What do you think of the general
health of contractors?

The health of the audio contractors re-
mains stable!

Have your operating margins changed
in 19937
COperatinz margins have not changed for

rest.

Do you have any advice to contractors?
Consultants?

Advice to contractors? Buy Crest products.

Softening Sources for Company Business
(in descending order

Concert halls

Factories and offices

Hospitals

Residential

Boardrooms

Schools

Theme Parks

Worship Centers

Interactive Facilities

Expanding Sources for Company Business
(in descending order)

Worship Houses

Schools

Interactive Facilities

Theme Parks

Boardrooms

Residential

Factories and offices

Hospitals

Concert Halls




Refused Credit to More or Fewer Customers?

1993 1992 1991
More 23.7% 37.5% 35.2%
Fewer 7.9 3.1 5.6
Same 68.4 53.1 59.3

Change in Time Between Invoice

and Receipt of Payment

1993 1992 1991 1990

More 47.4% 34.4% 59.3% 47.9%
Less 39 125 56 14
Same 487 500 333 437

time is being taken between invoicing
and receipt of payment. Only 3.9 per-
cent report “less time” being taken.
But on the up side, nearly half the
people are saying the time is the same
as last year. On the down side, nearly
a quarter of our respondents say that
they have refused credit to more cus-
tomers this year. But 68 percent say
it's the same as last year. These fig-
ures are relatively consistent no mat-
ter what the size of the company.

Who wants to spend time with
whom? Over 47 percent of our respon-
dents would like to spend more time
with consultants. Only 9.2 percent want
to spend less time. More large compa-
nies want to spend more time with con-
sultants.

The cost of doing business has risen
for a full three- quarters of our suppli-
ers (9.2 percent report “much higher”;
65.8 percent report “higher”) Over a
fifth report the cost as the same as last

Tom Roseberry
Vice President, Marketing & Sales, IED

How would you sum up the business
climate of 1993?

Good.

What are your expectations of the busi-
ness climate for 1994?

Better.

What changes, if any, do you see in the
professional and commercial sound and
communications industry?

I think the actions of the SC-10 subcommit-
tee of the standards group for the Audio En-
gineering Society, the protocol they brought
forth, is going to move this industry within
this next twelve month window into a totally
different structure of sound system.

Do you expect to see any cost in-
creases in 1994? Price increases? Did
you see any in 1993?

The increases next year will be minimal.
Everyone has some changing costs as time
goes on but I don't think any drastic cost
changes. That will probably be reflected in
some increases in the market at certain lev-
els. There was minimal increase this year.

What do you think of the general health
of contractors?

There’s a family of really good, strong, tech-
nical, financially safe contractors and then
there is the peripheral. Some of those grow
into that certain class. Some technical people
will get together and start a company but not
have a business mind and that’s where a con-
tractor gets into trouble.

Have your operating margins changed
in 1993?

No.

Do you have any advice to contractors?
Consultants?

Everybody needs to stay as educated as
possible on the radical kinds of changes that
are taking place in our industry.

Any further comments on the state of
the industry?

I think it's very healthy. It has matured a
lot in the last five or ten years. We have defi-
nitely made a space in the overall economy
that's going to continue to grow.

Terry Pennington
MIS Director, Rane

How would you sum up the business
climate of 1993?

Well, it's been noticeably improved over
1992. While it hasn't been dramatic, it cer-
tainly has been positive in most parts of the
United States. The world market is expand-
ing rapidly, with a few exceptions.

What are your expectations of the
business climate for 1994?

We expect a slightly better market in the
United States and we have a very strong out-
look for the international market.

What changes, if any, do you see in
the professional and commercial sound
and communications industry?

1 see, especially in the commercial indus-
try, that a product’s performance advantages
are becoming more and more important for
contractors than ever before.

Do you see the sound and communi-
cations market expanding into mew ar-
eas? If yes, which areas?

There seems to be more of a interlinking
between other aspects of communications.
We're seeing more of the video and other
types of communications equipment and
jobs being done by the traditional sound
contractor. It’s certainly been moving in that
direction for some time,

Do you expect to see more contrac-
tion of suppliers through acquisitions,
mergers, attrition, etc.?

I certainly think there will be more of that
on the top end of the scale. For example, [
expect some of the more notable major
manufacturers to continue in acquisition
mode but I don't think the number of sup-
pliers will change so much because there is
always a place for the entrepreneurial spirit.

Do you expect to see any cost in-
creases in 1994? Price increases? Did
you see any in 1993?

Our prices were held pretty stably. We did
see a lot of pricing increases coming out of
foreign suppliers, particularly Japanese.
That's primarily due to the money market
and our relationship with the yen. We don't
expect to see any dramatic changes for next
year, maybe marginal increases.

What do you think of the general
health of contractors?

I think there's a lot more competition for
contractors out of the music stores. I also
see that there are more small independent
contractors that are becoming proficient at
doing full-fledged design and installations.
There is a healthy competition developing
for the major contractors who have domi-
nated the higher-up and medium areas of
the market in the past.

Have your operating margins changed
in 19932

Slightly. Primarily, we've been able to have
a cooperative effort to both share in our
goals of quality improvement and efficiency
improvement.

Do you have any advice to contrac-
tors? Consultants?

Primarily for contractors, I would advise
that they would take a long hard leck at the
medium to low-cost jobs that they might
have started out doing but have abandoned
through the years and to work hard at
streamlining their operations.

December 1993




Change in Operating Margin

1993 1992
Higher 27.6% 28.1%
Lower 27.6 50.0
Same 421 18.8

Change in Average Cost Per Sale

1993 1992
Higher 42.1% 50.0%
Lower 13.2 21.9
Same 34.2 18.8

Sound & Communications

Expectations of Unit Sales —1989 1990 1991 1992 1993

Increase In unit sales 93.3% 81.7% 79.6% 87.5% 84.2%
Decrease 44 28 O 3.1 3.9
Same 0 14.1 16.7 94 105

Attitude toward industry as a whole — 1990 1991 1992 1993

Very Positive 85% 56% 63% 39
Positive 43.7 481 531 579
Neutral 380 407 375 316
Negative 99 56 31 3.9
Very Negative 0 0 0 0

Brian Benn
General Manager, IRP

How would you sum up the business
climate of 19932

communications industry?

Computerization of sound equipment
whether we want it or not.

Do you see the sound and communi-
cations market expanding into new ar-
eas? If yes, which areas?

Yes, but it would be better to put it another
way. | see the video market expanding into
audio. A/V is now V/A. Audio is now being
driven by video.

Do you expect to see more contraction

No, I can see that most of our competitors
are surviving. There has been some consoli-
dation but I don't see that changing too dra-
matically.

Do you expect to see any cost in-
creases in 1994? Price increases? Did
you see any in 1993?

There will probably be about a 2% increase
in price. We saw cost increases of about 3.5%
this year but we didn't put any prices up be-
::rsekeit’snotawlsethingmdoinmday's

t.

What do you think of the general
health of contractors?

I's not good because they lack the video
capability. Video contractors are becoming

audio contractors. There is a trend in that di-
rection and it’s very noticeable in many ar-
eas. Audio contractors are not willing to
make the investment that is required to buy
into video. Video contractors have already
made the investment into audio equipment.

Have your operating margins changed

They shrunk a little bit, naturally. Costs go
up, you don't put the prices up. It happens.

Consultants, I would recommend they work
a little harder to get it right. That’s to main-
tain their credibility. I do see their credibil-
ity falling now. It's because money is tight. In
the old days, when money was no object, a
consultant was something we could easily af-
ford, whatever the job. Today, we have to jus-
tify that consultant and in many cases the con-
sultant is not justified. We find the contrac-

Contractors need to expand their horizons
a little bit and start looking at other things
they could offer such as fire alarms, security.
Alot of them do that, I know, but I think they
need to expand because pure audio is hard
for anyone to make money off of these days.

Any further comments on the state of
the industry?

trol. You'll see some of this developing with
telephone companies and so on.




year. And 3.9 percent report the cost
as “less.” Larger companies are more
apt to answer “much higher.” Smaller
companies were more likely to answer
“higher.”

But those costs will be met by a pre-
sumed increase in sales. At least 84.2
percent of our suppliers expect an in-
crease in unit sales. Over 10 percent
expect sales to remain the same. And
3.9 percent expect a decrease. These
results are relatively consistent with
previous years. Optimism rules; most
people expect to have increased sales.

This year, we asked for an indivi-
dual’s approximate gross revenue in
1993 for sound and communications
products. While not everyone chose to
answer this question, of those who did,
the mean was a four million dollar
company, although nearly 13 percent
reported gross revenue of over six mil-
lion dollars.

Last year we began asking about
changes in operating margins. While
roughly the same percentage has seen
their operating margin go up this year
as did last year, far fewer have seen
their operating margin get lower (27.6
percent this year versus 50 percent
last year). But 42 percent has seen the
operating margin remain the same.

While 42 percent has seen the aver-
age cost per sale go up, that figure was
50 percent last year. Only 13 percent
has seen the cost per sale go down.
But over 34 percent has seen it remain
the same,

Our sound and communications sup-
pliers let us know what they’re think-
ing. Write-in questions included new
applications and markets to be ad-
dressed; and contractors who are do-

Attitude Towards Future Sales
for Company

Very Positive

Positive

Neutral

World Radio Histol

Negative

Very Negtle

December 1993




M Stereo phase scope monitors
M Stands

M Studio

M Home theater

I Home stereo

M Car audio

M Musical instruments

M Video assist systems

Il Special sub-systems

H Teleconferencing

W Vehlcular video systems
M iD Badging systems

W Serial digital video

New Markets and Applications

M Professional wireless mics

M Flexible sound and video cables

l New P.A. and industrial communications
W CCTV

M In-wall

W Water-proof

W Foreground and commercials audio

W Manufacturing more products in Canada -

M Portable P.A. system speakers
H Metal products

M Wire and cable

M Touring sound

M Audio for video and film

M Digital/computer control
networking

M Intercommunications

M Digital audio

M International sales

W Adaptive computer controls

M Video accessories

M Vintage guitar sound-switching

M Lecture systems

M Instructional systems

H Post-production

M Health Care

M Project studio market

H Theater W Surround sound M Editing and animation
M Religious M High power amplification
T ing unusually good jobs.
Ken DeLoria Once again, the contractors men-
President, Apogee Sound tioned deserve special note, because

How would you sum up the business
climate of 1993?

I can tell you from Apogee’s perspective.
In the speaker and amplifier business, we've
experienced growth at about 22%. That is a
lot less growth than what we've experienced
in the past eight years that we've been in
business. The first few years we were in busi-
ness, of course, we were so small, the growth
factor was really high, but since then we've
maintained a very consistent growth. This
would be the lowest growth year that we've
had since we started the company. It still is
growth so we don't feel like there is any im-
pending doom or anything.

Of course we'd like tc see it a little bit
higher. Definitely more than half, maybe two-
thirds of the growth is foreign sales. Domes-
tic has a pretty small growth factor, so we'd
like to see some improvement there.

What are your expectations of the busi-
ness climate for 1994?

I don't really know. It feels like things are
going to improve. It feels like it's not going
to get any worse, but then, people were say-
ing that last year. There was that seemingly
false recovery right after the Clinton election.
There was a lot of confidence going into this
year. Last December was the biggest Decem-
ber we've ever had. It was the third biggest
month of the year.

What changes, if any, do you see in the
professional and commercial sound and
communications industry?

Well, clearly, virtually everything is going
into the digital domain. Also, we are begin-
ning to look at individual items as they fit into
networks. The computerization of the world
at large has led to the desire to computer-
ize everything in audio. There is a need to
move forward technically.

Do you see the sound and communi-
cations market expanding into new ar-
eas? If yes, which areas?

Yes, I don't know what those areas are spe-
cifically, but we're just seeing the tip of the
iceberg of networking electronic devices. It
will bring design changes in virtually all
products that are now taken for granted.

Do you expect to see more contraction

of suppliers through acquisitions, merg-

Sound & Communications

ers, attrition, etc.?

Yes, I do. I think there are still some
smaller independent companies which will
be bought. The market is definitely more
competitive today than it was seven or eight
years ago. I can imagine that 6-12 $5 million
American audio companies will be bought
over the next couple of years.

Do you expect to see any cost in-
creases in 1994? Price increases? Did
you see any in 1993?

We did see cost increases; I don’t know if
they’ll be balanced by the decreases. Be-
cause of the competitive nature of the mar-
ketplace and the poor economy, a lot of sup-
pliers are shaving their margins but at the
same time a lot of things are going up. I don't
know if they’ll balance each other out. We'll
try to hold and remain steady but I see price
increases on the horizon. We did not raise
our prices this year and probably won’t do
anything before February or March. That
will make it over a year since our last price
increase, and this one would only be slight.

What do you think of the general
health of contrectors?

Most of them are small. The ones that are
either fresh or very highly motivated always
seem to be well and the ones that are not
highly motivated always seem to be hanging
on by a thread. I don’t think it's a very
healthy industry. It'll always be there. It
seems to burn a lot of people out.

Do you have any advice to contractors?
Consultants?

Stay highly motivated, stay really excited
about the products and the market potential
in your area. There are jobs out there. Don't
just wait for the phone to ring. There is work.
You just have to go after it.

Any further comments on the state of
the industry?

It's in a great state of flux right now due
to the massive move to digital. Everything
will be digital in some way. There will be
great ripples as everything goes digital and
becomes part of a network. There will be ca-
sualties along the way in terms of companies
going under or people in companies losing
jobs, as well as products completely chang-
ing.

this was after all a non-prompted full
write-in question. Anyone mentioned
in those circumstances should be com-
mended. Among the contractors men-
tioned most are:

Clair Brothers, A&C Systems,
Dicolore, Atlantic Audio Systems,
Seriously Sound, SPL, Haddon The-
atre Supply, Chainstore Security,
Stagefront.

And among the anonymous com-
ments made by the suppliers:

¢ There will be more changes in fea-
tures and functions in the next five
years than there were in the last 30!
One product will do the functions of
the current two, three, four, or five.

e There is a slow recovery under-
way.
¢ Quality, contractor/supplier per-
formance is becoming a driving force
in the market.

e Computer control looks good on
paper, but we need to justify the learn-
ing and the expense.

And this year, for the first time, we
asked contractors themselves for com-
ments on the past year. Here’s some
of what they said:

“I expect business to be up at least
10 to 15 percent.” . . . “We've just about
doubled our business from
1992.”...“We're pretty optimistic
about next year.” ... “There’s a lot of
bids out and we are hoping to get
them.” . . . “Businesses are popping up
everywhere, and it looks good for us.”

Happy New Year.l

[Research assistance by Mark Miller
and Sacha Landreneau.]



To Succeed, Evolve

Progress emerges in many forms: one of
them is a cultural center in the south of
France. The Zénith de Pauactually adapts
its internal architecture to the presenta-
tion. Inside dual acoustically isolated space
frames, the stage, seating, ceilingand rear
wall can be reconfigured for classical
music, pop, theater or meetings. Inte-
gratedacoustic treatmentand digital elec-
tronics maximize flexibility.

The acoustical consultant demanded an
equally evolved loudspeaker system: light-
weight to hang without massive support,
compact to leave sightlines open, accu-
rate and natural for acoustic music and
speech, powerful to deliver the energy of
rock performances. Conventional think-
ing had no answers. So Jean-Pierre Mas
turned to EAW's Virtual Array™ Tech-
nology for practical solutions.

To Evolve,Adapt

With a range of enclosure sizes, disper-
sion angles and output capacities, VA™
Technology adapts to almost any applica-
tion. The new KF650i used in the Zénith
de Pau, like all VA™ systems, is a true
three-way design: The entire vocal range
is covered by a 10" cone loaded with
Kenton G. Forsythe’s midbass horn and
displacement plug. This astonishingly com-
pact system is capable of 133 dB SPL and
+2.5 dB response from 70 Hz to 20 kHz.

N

Virtual Array

BECHNOL

To Adapt, Listen

For a decade and a half, we've been
listening critically and carefully to loud-
speaker components and systems. To
rooms of all sizes and shapes, to music of
all kinds. To the voices of our customers,
audiences and end users. If you're inter-
ested in what we've learned—and how it
can help your next project evolve beyond
the ordinary—contact us today for more
information and a demonstration of Vir-
tual Array™ Technology.

P
EN

The KF650i evolved in demanding enviranments
like the Zénith “Salie de Spectacle,” Pau, France.
Christian Malcurt, APIA, acaustician. jean Pierre
Mas, Mas Canseil, designer. Tech Audio, installer,

=EAW

EASTERN ACOUSTIC WORKS

One Main St..Whitinsville, MA 01588
Tel 508 234-6158 « Fax 508 234-8251
Circle 210 on Reader Response Card



Place a g
sure bet

and attend

The 1994 \\ i
International

DJ EXPO

Monday — Thursday

August 28 — September 1, 1994

The Trump Regency
Atlantic City, NJ

You won't be

GAMBLING
with the DJ EXPO

there is no risk

YES! Register me now for the 1994 DJ EXPO in Aflantic City (on Aug. 28 — Sept. 1, 1994)

Q Club DJ Check der endosed US funds only,
Q Mobile DJ CIEXHIBITS ONLY Before June 11 (h;‘rgenznrl"::syv&u:é/:’?;lmsi(num o o plewse

Q Radio DJ (Tues., Wed.,, After June 11 X N | 1 [ I |
L | N S [ T N BN B R O - . )

Q Radio PD/MD THUTS.) Cord Number Expires Day
Q Remixer/Producer Q DAILY PASS day 5125'00; =
Q Sound Contractor/Installer (allinclude (9 Sessions & 3 Workshops.

Q Lighting Instailer/Designer specialevents)  There are no exhibits foday)
Q Club Owner/Manager -
Q Architect/Designer (Exhibits, 6 Sessions & 1 Workshop) NAME

Q Audio Equipment ) : $100.00 1
Dealer/Distributor (Exhibits, 6 Sessions & 1 Workshop) TITLE

a Lg:glgg/é?#gmi?f (Exhibit. 3 Sessions & | Workshop) L]
Q Record Tape., Q F;’:;SEXPO Register by June 11 $135.00 [ 1 [ ]
CD Retaller/Distributor (ncketer sosiony Registur by Aug. éth ...... $175.00 ADDRESS
Q Record Company ke o | || | ‘
Q Independent cy STATE
Prgmoter/Monoger Agent On-Site | | | 1 LLLLdL
g :\A[:gio Registration ($225.00) TOTAL l$. COUNTRY POSTAL Z1P
i - aytime L | | | [ | ]|
Q Manufacturer Make Check Payable fo: 1994 International DJ Expo SED. I Trciods Jw,w ond Gty cods T ovtide The USA]
Q Manutacturer's Rep 25 Willowdale Ave., Port Washington, NY 11050 i

| | | |
Q Other (516) 767-2500  Fax: (516) 767-9335 Fumbiar (e e e Jod.J.ul..ad. e U

Please photocopy for your files or if you need additional forms.

|
|

Signoture — required for charge orders




DR. WOKKA

SET UP THE
CLIENT BASE

By Dr. Wilhelm Wokka HI

1. Determine your suitability to
the task

1.1 Move to Philadelphia, see
if you fit in here, go to a 76ers game,
enroll in the PMCMK and the AES. If
you pass the tests,

2. Get their confidence

2.1 Hang out your shingle.

2.2 Purchase and wear a suit.

2.3 Purchase a real-time ana-
lyzer and instrumentation microphone.

2.4 Attend trade shows, show
your face, advertise in Sound & Com-
munications.

2.5 Read many audio books
and improve your vocabulary. Find as
many big new words as you can and
practice using them in your daily con-
versations.

2.6 Practice speaking in som-
ber, confidential tones, especially on
the telephone.

3. Get their trust

3.1 Do one job for free, like
the Japanese. Get your foot in the
door. You have money, you can afford
to do this.

3.2 Be friendly. Smile and
speak with great sweeps of the arms,
in resonant tones, with your great and
expanding vocabulary.

3.3 Do a great job. Establish
a huge volume of data and measure-
ments to document the job. Force the
sound contractor to comply with your
specifications to the letter. Get an at-
torney to help you do this. Have him
show up at the job site to enforce this,
not you. Don't let him know where you
live. Establish an escape route from
your office. This is important.

3.4 Establish yourself with
manufacturers. They will trust you and
give you work. Send out large confus-

ing forms requesting product data.

Invent new kinds of acoustical tests |
and make them mandatory for product |
inclusion on the “acceptable equals™ |

list in your spec. The manufacturers
will comply, driven by the engineering
departments who will love to spend
endless hours purchasing, using and
trying to interpret all these new data.
These new tests, by the way, can
make excellent papers for publica-
tion. Some good tests to invent new
measurements for are: Intelligibility,
good sound, purity of sound, transmis-
sion of musical signals, real-time audio
quality, and so forth. The best thing
to do is involve a powerful modern
computer and some software that is
very time-sensitive. Hire some gradu-
ate student to make some up for you.
They will work for $6.00 an hour and
will work endlessly, and often lose
track of time anyway. You'll know what
to do.

3.5 Establish yourselves with

architects. Join the AIAA. They’ll let |
anyone in who pays the fee. Advertise |

in Architectural Digest. Hang out with
them at the IAAM show. Convince
them you like them. They will trust
you and give you work.

4. Get their money

4.1 Never agree to a fixed
price. Always have an outlet for ex-
panded billing.

4.2 Billable time is money. Bill
them a lot. They will feel good about
this and will pay you out of respect for
your knowledge.

4.3 Enjoy your wealth. It is |

your destiny. Enjoy your life as a Great
Man of Audio Science. Think about

the formation of the Audio Edification |

Society. |

 cLUB READY

Gem Sound. Your single source for quality,
i budget-priced ciub sound products.
~

® Professional
DJ Turntables.

Gem Sound offers a
choice of direct-drive or
belt-drive manual turntables.
Both models feature sliding pitch
controls, servo-mechanical braking,
shock |so|at|ng feet and remote start
for hands-free start and stop operation.

High-output Power Amplifiers.
Whether its the economical PAS00 rated at 125
watts per channel, or our top-of-the-line PA1555
with MOSFET technology and bridgeable mono
Gem Sound
power
amps
feature
fan
cooling
for safe,
lependable operation.

Mixers, Equalizers and Crossovers.

Gem Sound offers a full line of DJ mixers with
features and functions to satisfy virtually any
program mixing application. For signal processing,
Gem Sound has a complete line of 19" rack
mountable mono and
stereo =
and
1/3
ectave
band
equalizers
and stereo
Crossovers.

Bi-amp and Full Range Speakers.

Gem Sound’s Producer Series is designed for
demanding club and mobile sound applications.
The E12T features a 12" Electro-Voice bass driver
and Motorola high frequency speaker
components. For high output, multi-

amp applications, bi-amp terminals
are offered on the E15T and E215T.
Both speakers feature genuine
Electro-Voice 15" bass drivers and
Moatorola tweeters.

| ]

| gem sound

New York
{ The first choice in DJ and club sound products.
| 600 E. 156th Street, Bronx, NY 10455
' ' Fax: (718) 292-7976 Tel: (718) 292-5972
|
' Circle 275 Reader Response Card
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Welcome

to the
Pond

I'ne Mighty Ducks New Home takes Wing

A quacking duck blares over the
speakers. Thousands of duck
calls answer back. Welcome
to The Pond, since October the home
of the National Hockey League’s new-
est franchise, The Mighty Ducks of
Anaheim, owned by the Walt Disney
Company.

Construction of The Pond, located in
Anaheim, California, two miles from
Disneyland, was completed in June
and an extensive last-minute sound
upgrade took place in September.
Originally the Anaheim Arena, The
Pond was built by the city of Anaheim
to attract a professional basketball or
hockey team to the area. The sound
system was designed in the fall of 1990
and installed between June 1991 and
June 1993 with no specific plan for the
future of the arena.

While the arena was under construc-
tion, Michael Eisner, chairman of the
Walt Disney Company, would drive by
and wonder who would inhabit the
space. In the fall of 1992, the Mighty
Ducks (named after a Disney film)
were born.

“In the beginning,” says Ron Baker,
of Wrightson, Johnson, Haddon &
Williams in Dallas, Texas, audio con-
sultant and designer for The Pond,

Mark Miller is a freelance writer based in
New York City,
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BY MARK MILLER

A press conference at the Anaheim Arena.

“the future tenants of the building
were uncertain so there were aspects
that we postponed in implementation
and, therefore, a fairly general purpose
sound system was developed without
having it focused or slanted or empha-
sizing any one particular sporting
need.”

Disney leased the building from
Ogden Entertainment in the middle of
its construction and decided to have
everything completed that had already
been commissioned. “Disney wanted
to finish all contracts,” says Baker,

“and see what they got and upgrade
from there.”

Disney got a general-purpose sound
system designed by Baker with the
possibility of either hockey or basket-
ball, put together with strict budget
limitations from the city of Anaheim.
“There are subtle differences between
basketball and hockey that I had to
overlook to be more general in the
initial design with this system,” says
Baker. "Basketball is more intimate
and needs more focus; hockey is much
more of an open and louder sport.
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ACCESS TO

¢

As if great service, low prices and our
wide variety of audio racks and rack
accessories weren't enough reasons to call...

Now you can reach us TOLL FREE

Raxxess offers rack solutions for audio pros,
including rack shelves, drawers, storage
products, rack rail & screws, security/vent
panels and much more...

And now, access to Raxxess is Freel
CALL FOR A FREE CATALOG.

1-800-398-7999

178 Sixth Ave. Paterson, NJ 07524
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Some newer arenas have basketball-
only speakers that are focused for
baseline and sideline seating.”

The original arena contracts specified
an exploding cluster, which consists
of a cluster broken into four pieces.
“This configuration,” says Baker, “gave
them a little more opera-tional flexibili-
ty in being able to utilize one or two
clusters in a half-house mode.”

When Disney officials, including Bill
Platt, the Project Coordinator and Au-
dio Director of Walt Disney World, lis-
tened to the existing system in August,
they opted for upgrades before the
team’s October 8 debut.

“The enhancements were needed
primarily in mid-range type coverage,”
says Baker, “and more volume out-
put.” EAW was chosen to assist in
boosting the mid-range coverage.
“This decision was made,” says Bak-

er, “primarily because of size and qual-
ity.” Two large clusters, rather than
four, are now on either side of the
scoreboard paralleling the length of
the ice. Sixteen EAW KF852 cabinets
hang there for long throw along
with eight MH662Cs with CAD drivers
hung next to the scoreboard. These
are situated with 180 degree arrays.
A quantity of MH660s are in the fill
cluster on either side of the score-
board. “The Disney Technical Servic-
es people took the existing four clus-
ters down and kept the JBL front-load
15 cabinets, and the CAD drivers were
installed in the EAW boxes,” says
Greg Hockman, EAW West Coast Rep-
resentative. “Basically everything else
was torn out.”

Additional Crown amplifiers put the
volume at the desired higher level.
“Dan Olilla (of Valley Audio, contrac-

POWER SOURCE PS1300

1300 WATTS, NO ¥

POWER SOURCE PS1000 * 1000 watt power amplifier also available

DIGITAL

SoundTech

10
PROFESSIONAL AUD

- ox -

PS1300 delivers 1300 Watts of clean power
and weighs just 20 Ibs.! The secret is a digital switching
power supply that eliminates heavy power transformers.
(PS, the price tag isn’t heavy either!)

L= ——— |
PROFESSIONAL AUDIO
SoundTech 255 Corporate Woods Parkway Vernon Hills, IL 60061-3109 (708) 913-5511 USA

POWER SOURCE 1300

The amazing new
SoundTech Power Source™
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tors for the project) re-wired the racks
and put in seven Crown MA 5000s and
two MA 3600s,” says Hockman. This
was in addition to the ten Crown
CG1600s, nine CG800s, two Compact
400s, and eight Compact 200s. “Just a
little rearranging and a few additions
put the power level up where we need-
ed it,” said Olilla.

The excess equipment taken from
the original system will be re-used by
the Walt Disney World Technical
Services Staff, possibly as a monitor
system for anthem singers or other
talent, for pre-game or between peri-
od activities.

The entire changeover took less
than three weeks. “I know we got the
order on the 19th of September,” says
Hockman, “and the boxes were deliv-
ered on the 27th to Anaheim. The
whole system had to be ready for the

-

The racks|
at the Pond. 22

season opener.” Platt led a team of
Disney Technical Services workers
and Olilla joined him on aH-night
break-downs and installations. “I work-
ed with Bill on one of these shifts and
he had been awake for 40 hours
straight,” says Baker. “There was sim-
ply not time to install the system.”
Between hockey practices, pre-season
games and other final construction
work, accessibility to the clusters was
minimal.

The Pond, also home to a local pro-
fessional roller hockey team not
owned by Disney, is now completely
outfitted for hockey including a press
area designed specifically for the

sport. “Small generalized paging is in
this area,” says Baker, “which accom-
modates press, broadcasting, sound
control, and scoreboard control. The
paging system involves someone from
the Duck P.R. Department providing
statistical and anecdotal information to
the press.”

The press and public of Anaheim are
now enjoying the antics of hockey’s
latest expansion team and when the
action on the ice is at its worst (as it
usually is for an expansion team) you
can always count on the quacking
duck coming over the speakers to liv-
en things up...and you can always
count on hearing it. |

YOUR il SOURCE
FOR:

— ®
Swilcheraft

Audio Connectors, Adapters, Jack Panels,
Patch Cords, Plugs,

Switches

Off the Shelf Delivery
Competitive Pricing
Just in Time Delivery
Value Added Services

Assembly, Engraving, Modification

[800] CAL-SWCH
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On October 1, 1992 at AES/San
Francisco, QSC invited the industry to
“Hear the light.”

it was time to unveil a breakthrough
that QSC was convinced could become
the long-owaited standard for
pro-sound computer control
and nefwork integration —

Lone Wolf's MediaLink™ and the Visual
Network Operating System (VNOS™),

MediaLink offers complete,
non-proprietary, open system intercon-
nection with any audio device viaa
common networking language (VNOS)
and simple hardware inferface.

The QBridge™ is the hardware inferiace for various
communication formats In 8 Medial ink network and the
QHub™ connects up to eight full-duplex fiber optic devices.

QSC was the first power amp
manufacturer to recognize Medialinks
potential and develop QSControl™
(pronounced “Q’s Control”).

QSControl connects QSC EX Series
Ampiifiers to the Medialink network. It
gives you total computer control and
monitoring of all amplifiers and any other
Medialink device in your system. (Even

non-Medialink devices may be bridged
to the network.)

You can customize control panels,
view and change network configurations
(LanScapes™), and design an endless
variety of venue applications with Virtual
Venue™. Allgraphically. All with mouse-

driven, drag-and-drop simplicity and future may bring.
efficiency. And, you can instantly switch Speaking of the future, what about
between views in muttiple open windows.  Medialink’s potential to become the

In other words, Q5Control takes industry’s widely accepted standard?
complete advantage of the fulHfunction It may still be too early to tell, but
power and ease-of-use of the twomost  the list of leading manufacturers who
popular GUI's, Versions are available for  have “heard the light” is growing rapialy.
both Macintosh® and Windows®. Infact, At the time this ad was produced the list
with MediaLink included JBL, Soundcraft,
your network can I UREL, Rane, TOA, Carver,
include both of Attec Lansing, Vega
these platforms and Klark-Teknik. But, if
at the same fime. you want to keep up to

ONEOfthe peem iy speed, you'd better
most revolutionary 2 Windows versioes. & contactus. It'slikely
features of a Medialink/QSControl :’: %’:’.‘:‘&f‘# the list will keep
network is ifs use of Fber Opfic Cable ~ ™ac”and PG systems. getting longer.
for connection between devices. Fiber If you're considering computer
Optic Cable isimmune tointerference  control, don't get locked in to a closed
and it prevents ground loops. It offersa network. Join the MediaLink revolution.

very high bandwidth. And, this Fiber
Optic Network will allow you to upgrade
to digital audio or whatever else the

Heaor

SC

A U D | (o)
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helight.

The plug-in QLink card is the EX ampiifier Imterface, via
fiber optic cable, to the Medial ink network. It allows for
several optional [/0 modules, Including MIDI, PA-242,
RS-485, and either glass or plastic fiber optics,

And call @SC Audio Products at
(714)754-6175 1o learn more about
QSControl and EX Series Ampifiers.

MediaLink, VNOS, Virtual Venue and LanScapes are trademarks of LoneWolf, Inc. Macintosh is a registered trademark of Apple Computer, Inc. Windows is a registered trademark of Microsoft Corporation
QSC is a registered trademark and QSControl, QBridge, QHub and QLink are trademarks of QSC Audio Products, Inc. 1675 MacArthur Bivd., Costa Mesa, CA 92626-1468 (714) 754-6175 Fax (714) 754-6174



Interactive

Bars

NTN Brings the NFL to Patrons

TN Communications of
N Carlsbad, California, the first
24-hour “interactive television
network,” is changing the world of TV.

Starting in 1983 as the brainchild
of the brothers Patrick J. and Daniel
C. Downs as well as Donald C.
Klosterman, the idea was intended to
add more fun to the game of profes-
sional football.

The interactive football game (QB1)
is played while a live football game is
taking place, and score is kept on a
separate television screen. Each game
player has a small wireless keypad that
allows the player to predict each play
in the real game. Buttons are marked
Left, Right, Middle, Pass, and Run.
The more specific a player gets, the
more points are awarded. Each game
on NTN is played for prizes: TVs,
VCRs and the like.

Klosterman, general manager for
the National Football League’s Hous-
ton Oilers in the early seventies, orig-
inally wanted to install an electronic
keypad on every seat of the Houston
Astrodome for people to play the inter-
active game against other stadium-
goers. Score would be kept on the sta-
dium’s huge Jumbotron television
screen. The system was never in-
stalled but the idea has grown into an
international industry of interactive
competition.

QB1 spawned other sports games
and then, to create more program-
ming, NTN turned to interactive triv-

Mark Miller is a freelance writer based in
New York City.
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BY MARK MILLER

QB1: An interactive football game from
NTN Communications that takes place
during a live football game.

ia. Trivia fills the bulk of the schedule.
The games usually see the same play-
ers every week. “Yeah, we get the triv-
ia regulars in here,” says Ted Lanzi,
bartender at New York City’s Down
the Hatch, a Greenwich Village bar
which has carried the network for a
year. “They’re a pretty laid-back bunch
but the football people can really get
into it.”

NTN is run just like a television
station, with several hours of live

news programming a day. Producers,
directors, graphic artists and comput-
er programmers all work within the
Carlsbad, California station. Thirty
freelance trivia writers around the
country modem in their questions.

“A lot of these people have worked
with game shows before and have a
good feel for it,” says Jerry Petrie, Se-
nior VP and Marketing Director for
NTN. For NFL games there are three
people in each of the station’s nine stu-
dios: the producer, the keypad opera-
tor and the referee.

“When there is a play,” says Petrie,
“the referee will yell ‘Snap’ when the
ball is snapped and the technician will
hit a button that will freeze all of the
keypads across America and Canada
and Great Britain in less than a quar-
ter of a second. Anything you’ve input
into your wireless keypad at that point
is your play. The referee then calls
what the play was. ‘Run, Left ‘ or ‘Pass,
Middle’ and the technician puts that
into the computer. The computer then
calculates how everybody is doing
across the country. It's a ball to be in
the studio, just a complete ball.”

While continuing to expand in its
bar programming, adding 50 units in
Australia and 150 in Great Britain,
NTN is also steadily building its
consumer network in North America.
It is currently seen on some cable
channels such as Continental Cable-
vision in Massachusetts and Daniels
Cablevision in San Diego, California.

“What I like about having it on local
cable,” says San Diego County resi-
dent Petrie, “is that I can turn on the



On-screen rankings are shown.

TV and play poker against my buddies
around town without leaving the
house. So, I can take care of stuff
around the house and have something
to talk about around the coffee ma-
chine the next day.”

NTN is also seen on the GTE
Mainstreet cable network as well
as two on-line services: General Elec-
tric’s GEnie and the Imagination
Network (formerly Sierra). The net-
work has also been working nation-
ally with E-on (formerly TV Answer)
on its Interactive Video and Data Ser-

Score would be
kept on the
stadium’s huge
Jumbotron
television screen.
The system was
never installed
but the idea

has grown.

vices. LodgeNet, a service for hotels
across North America, carries 24
hours of interactive trivia games from
NTN.

In addition, the network also broad-
casts special programming such as
games of prediction for the Academy
Awards and others. “The possibilities
are endless,” says Petrie. “We pre-
miered three interactive shows this fall
and we keep on developing more. This
is a market on the upswing.” [ ]

Tek-SELECT

Intercom Systems

The SM210, SM205 and SM203 are totally selective master stations,
permitting use in an all master system, or fully intermixed masters and
remotes to suit individual requirements.

i

\

e

Call or Write To: *

TekTone Sound & Signal Mfg.

1331 S. Killian Drive

Lake Park, Florida 33403

Phone (407) 844-2383 FAX 5407)845 1587

Order Toll Free: (800) 327-846 TekTone ® North Carolina
27 Industrial Park Drive

* Franklin, N.C. 28734
Phone: (704)524-9967 Fax: §704 524-9968
Order toll free: (800) 448-1811
TekTone ® Canada
4190 Fairview St., Unit B-8 e
Burlington, Ontarlo Canada L7L-4Y
Phone: (905) 333- 0051 Fax: (905) 333 0599
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For efficiency, safety.

ADCO Intercoms are designed far clear vaice
communications through all forms of autside
interference, including high ambient noise in
the workplace. Indoors or aut. Built for easy
installation, systems are tailored to your needs
— able to handle many units over long dis-
tances on common line systems. Or, units can
be spliced info existing systems. Semi and full-
selective swifching systems are also offered.

In critical sofety zones, intercams can be set
to monitor canstantly. Pickup is highly sensitive
and can be set as loud as desired (up to 106
decibels).

Fully sealed, dust-proof and waterproof,
ADCO intercoms work effectively in extreme
temperatures ranging from—-50 F.to + 150 F.

Since 1958, ADCO Systems have been on
the job worldwide, in manufacturing plants,
warehouses, printing plants, aircraft hangars,
railroad and shipyards, prisons, on fire trucks,
oil platforms, in quarries and in the chemical
and plostics industries.

Call or write for prices and complete
information concerning your specific com-
munication needs.

ATKINSON DYNAMICS
405 Eccles Avenue
S. San Francisco, CA 94080-1964

TELEPHONE: (415) 583-9845
FAX: (415) 876-0111
TELEX: 34297 ATKINSON SSF

BE HEARD

THROUGH
THE NOISE.

’@a'* Without a shout. Without a doubt.
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A CLOSER LOOK

A NEW ENTERTAINMENT
TECHNOLOGY FOR
COMMERCIAL INSTALLATIONS

In clubs, movie theaters,
theme parks, and multi-
media presentations,

the special effects can
never get off the video
screen nor out of the
speakers. The sound
designer just does not
have a way to reach out

and touch the audience.

Sound is experienced in two ways:
by soundwaves through the air, which
are heard by your ears, and by bass
vibrations, which are felt by your en-
tire body. In concert sound, the bass
energy reaches you through the build-
ing structure as well as the air. In com-
mercial sound systems, when this
“feeling” portion of the audio is miss-
ing, something powerful and important
is lost.

In the September issue of Sound &
Communications, Mark Miller wrote
about the Luxor Hotel’s special effects
theaters. In this article, a technique to
enhance the realism of audio/visual
presentations called AuraSonics was
mentioned and this month we are go-
ing to take a closer look at what this
is about.

For many years various companies
have attempted to build vibration de-
vices that would supplement woofers
and subwoofers to provide the “feel-

Mike Klasco is the Technical Editor of
Sound & Communications magazine.
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Aura’s VibraSonics transducer for theaters, theme parks, home and auto.

ing” of deep bass. Some efforts simply
used woofers to try to couple to and
shake the building structure, others
used small “momentum shaker” ele-
ments that mounted directly to seats,
walls or the floor. The shaker gizmo
consists of a speaker’s magnetic struc-
ture that moves back and forth within
a metal casing. In a speaker, the mag-
netic structure is normally fixed to the
basket, while the voice coil and cone
move back and forth. But in a shaker,
it is the magnet that moves and the
coil that is stationary. As the magnet
moves, the casing wants to go in the
opposite direction. Since the casing is
fastened to a seat or floor, you feel this
opposing force, driven by the music
signal. None of these have been real-
ly successful, either because they

were ineffective, could not handle
enough power, or were too costly.
Deep bass vibration devices in com-
mercial sound systems may be in for
some changes. Aura Systems, a west
coast aerospace technology company,
has re-engineered an electromagnetic
linear actuator for bass vibration repro-
duction. Aura’s main business is indus-
trial and military linear actuators
which develop over a half ton of force
with strokes almost a meter long.
These transducers are used for propor-
tional valve controls and precision po-
sitioning in industrial, scientific, and
aerospace applications. The actuators
offer a combination of low distortion,
long stroke, extended response into
the infrasonic range, and cost effec-
tiveness that are the product of a clev-



Signs of Artificial
Intelligent Life

Continuous on-board

diagnostics alert you

in case of problems rovides speaker and
I;siener protection

Significant
energy savings

crown

MACIO-TECH 36Xx12

Automatic, on-boord
“smooth” limiting

optimization of

Crown introduces another first with real-
world artificial intelligence for amplifiers.
With our new SmartAmp™ upgrade,
sophisticated control and diagnostics
are now on-board the amplifier for the
highest levels of performance and safety
possible. (Crown 1Q System control is
not required for operation.)

There's nothing artificial about the
benefits either. Powerful monitoring and
control features include a user-definable
standby for significant electrical savings

and reduced heat generation. Amplifier-
initiated “smooth” limiting protects
amglifiers, speake-s and listeners.
Plus, with real-time control of the unit's
thermal characteristics, your amplifiers
will perform with worry-free, peak level
efficiency.

When integrated into the 1Q System,
SmartAmp opens a world of capabilities,
including increased speed and flexibility.
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Best of all, the SmartAmp upgrade
is inexpensive and installs easily into any
P.1.P.-compatible amplifier you own,
regardless of its age.

For more information on how you
can add artificial intelligence to your amp-
lifiers, call us toll-free: 1-800-535-6289.

crown

Guaranteed Excellence

Continuous real-time

thermal characteristics



er and unique magnetic circuit. What
does this have to do with deep bass for
clubs, karaoke, movie theaters, and
theme parks? Aura is now making
their actuator deep bass devices avail-
able for commercial sound installa-
tions.

The AuraSonic actuators can be in-
stalled into the back and seat cushions
of chairs or seating units, or floor mod-

ules can be supplied. Perhaps most
exciting is the concept of deep bass
from the floor. Most experienced
sound installers know that when there
is heavy bass at ear level, listeners find
it fatiguing and objectionable. But
bouncy dance floors vibrating with the
bass line of the music make people
want to dance, as well as helping them
dance better. Karaoke singers also get

The best wa
to meet the AIgA

regulations?
A system
from the experts

n anng
assistance.

Many sound contractors aren't aware that for over 50 years we've also been
a leader in hearing aids. In fact, we pioneered the world’s first wearable unit.

Combining that with our expertise in wireless techn logies enables us to
offer superior personal listening systems to meet virtually any challenge. Even
complex multi-frequency situations where other systems often suffer from

crosstalk and interference.

For more information, call 1-800-554-0716 or

contact your Ielex sales rep.

We're confident you'll like what you hear:

© e Tdes. Comummicationy, Ine

TELEX.
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The transducer as demonstrated,

emotionally caught up with the “pow-
er” of their singing as the bass flows
through their bodies. Not to mention
that the boncy floor cushions their
fall when they trip over drunk. The
actuators within the floor generate the
musical vibrations which are then
transmitted as sensations directly,
through bone conduction. The actua-

DEEP BASS VIBRATION
DEVICES IN
COMMERCIAL SOUND
SYSTEMS MAY BE IN
FOR SOME CHANGES.

tors are driven by separate power
amps, just as you would drive a
subwoofer. In movie theaters, the
Dolby “Boom” channel outputs work
just fine. With the feeling portion of
the music restored, the musical expe-
rience becomes more sensual and ex-
citing. The sensation of profuse deep
bass is truly powerful, beyond what
can be attained just with subwoofers.
| The mixing engineer or DJ will want
| to keep the bass vibration present, but




at a low intensity, throughout the pre-
sentation. To add drama, the intensi-
ty can be increased. The bass actua-
tors connect to a power amplifier,
which is driven by a signal processor.
Within the signal processor the mids
and highs are rolled off and a limiter
prevents the vibration devices from
being overloaded. In club systems,
unless one of these actuators is in-
stalled in the sound booth, the DJ will
not have a feel for how intense the ef-
fect is. If you have the budget, install-
ing these devices into the floor of the

WITH THE FEELING
PORTION OF THE MUSIC
RESTORED, THE
MUSICAL EXPERIENCE
BECOMES MORE
SENSUAL AND EXCITING.

control booth makes the job of beat-
matching easier.

Another application is eliminating
bass leakage in recording studios
since the bass beat can be sent
through the floor. A friend of mine put
one of these devices into his drum
throne for when he practices his elec-
tronic drums late at night. I think
there are going to be a lot of unusual
places where these get put to use.

A side benefit, or in some cases, the
main reason for using this approach is
that bass transmission is minimal.
When you step off the floor (or seat),
the effect is gone — and so are com-
plaints from neighbors! Since much of
the bass is provided by direct bone
conduction from bass vibration, the
woofers can be backed off somewhat.
In the clubs in which I have used these
devices, not only is the vibrating floor
popular, but the ability to get away
from the heavy bass once the dancers
decide to leave the dance floor is an-
other attribute.

Aside from reducing bass leakage
into nearby spaces, another acoustical
effect is crisper and tighter bass. At
first I could not figure this out, but af-

ter taking some measurements, I real-
ized that the reverberation and bass
flutter echo effects are greatly mini-
mized since much of the bass is
through the floor and seating struc-
ture, not through the air — therefore,
the room resonances in the space are
not set off.

Too bad roller disco has faded, as
skating on one of these floors is real-

ly an experience! Other neat possibil-
ities are bar stools and bench seating
near the dance floor. How about aer-
obic studios with a low impact bass
vibration floor? Right now the first in-
stallations have been in special movie
theaters (like the new Luxor theater in
Las Vegas) and amusement park rides,
but expect to see a lot more of this
technique. n

A system
from ﬂs%fg experts

m wireless.

Most sound contractors know us for our wireless systems and sound reinforce-
ment products. But we've also been a leading manufacturer of hearing aids for
over 50 years. In fact, we pioneered the world's first wearable unit.

This unique combination of expertise enables us to offer superior personal
listening systems to meet virtually any challenge. Even complex multi-frequency
situations where other systems often suffer from crosstalk and interference.

For more information, call 1-800-554-0716

or contact your Telex sales rep.

We're confident you'll like what you hear.

1942 Todex Commmminmathons, o
i1 s iaben b

TELEX
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NEWS FROM AROUND THE INDUSTRY

Tannoy Monitors Image; NAMM Leadership

Tannoy Monitors at
Clinic

Image Marketing’s first annual
“Product Clinic” recently took
place at Third Encore Studio in
Los Angeles. One product dis-
cussed at the two-day clinic was
Tannoy’s new CPA-10S loud-
speaker system.

The CPA-10S comprises one
ten-inch dual concentric driver in
which the mid-frequency and
high-frequency sources are aligned
to a point source, resulting in
near uniform frequency response
over a wide area of dispersion.
Possible areas of application include
concert reinforcement, movie the-
aters, upscale A/V installations,
and high-quality public address
systems.

NAMM’s '93
Management Institute

This year’s Management Insti-
tute, held in August at the Har-
rison Conference Center in Lake
Bluff, IL, featured a keynote
speech by Danny Cox, author of
the book, “Leadership When the
Heat Is On.” Other lectures in-
cluded “Why Customers Buy
and How to Get Them to Buy
More,” “The Decision Making
Concept,” “Creating and Keeping
Customers For Life,” and “Con-
verting Management to Leader-
ship.” In addition, two four-hour
sessions on financial manage-
ment covered such topics as “The
Only Four Ways to Grow a Busi-
ness and Their Risks,” “Retail
Self-Assessment Kit For Owners/
CEO’s,” and “Prospering in the
New Normal.”

The NAMM Management Insti-
tute is designed to teach attend-
ees how to become more effective
leaders, discover decision-making
concepts that work, and uncover
ways to create and keep custom-
ers for life.

Bose Rides the Wave
The Wave radio from Bose is
compact, measuring 4.5-inches x

14-inches x 8-inches, and weighs
seven pounds. The unit has a 34-
inch single ended waveguide in-
side it, intended to provide full
sound for most home listening
rooms. The Wave radio features
AM and FM stereo radio and a
dual alarm clock. In addition, it
offers 12 radio presets, mute, scan
and automatic sleep features, as
well as a battery back-up in case
of a power failure. All functions
can be regulated by a credit card
sized remote control included
with the unit.

A compact disc player or a cas-
sette recorder can be directly
plugged into the Wave radio to
provide alternative sources of
music. Also, television sets can be
plugged into the Wave radio. Fi-
nally, the Wave radio can be con-
nected to any Bose powered loud-
speakers, thus becoming the
heart of a hifi system.

Allen & Heath at the
Avalon

Allen & Heath’s GL3 console
was recently installed in three
venues, stretching from Chicago
to California. The unit currently
provides a front of house mix for
the Avalon Nite Club in Chicago,
a bar featuring live music. The
GL3 was also the choice of The
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Little Waldorf, in Reno, NE, to
mix live bands on the club’s
stage. Finally, the console was in-
stalled in the Eclipse, a live mu-
sic, D] and karaoke club located
in Cabo San Lucas, Baja Califor-
nia. The GL3 provides stereo
main out and up to six indepen-
dent monitor mixes. Other fea-
tures include balanced XLR input
and outputs, four stereo returns,
and an input strip which includes
phantom power, phase reverse,
four band EQ with two sweepable
midranges and six auxiliary sends
with pre post switching.

In addition, the Saber Plus PA
console was the choice of the Liv-
ing Word Christian Center on the
northwest side of Baltimore, MD.
The console is housed in the
sound booth and controls the
house sound as well as four moni-
tor mixes.

A-T Mics Find Universal
Acceptance

The Universal Amphitheatre
in Los Angeles recently installed
Audio-Technica microphones for
use in all house shows. The
chosen mics were the AT4051
and the AT4033. The former is
being used under the snare, on
high hat, overheads, and percus-
sion, while the latter is being

applied to the piano.

Audio-Technica also made in-
roads in Texas, as over three-hun-
dred AT857QMLa gooseneck mi-
crophones with AT8416 shock
mounts were installed in the
Texas Capital Extension in Aus-
tin. Primarily used for sound re-
inforcement, the AT857QMLa’s
are fed through an automatic mi-
crophone mixer as well as into
both a tape-feed system for re-
porters and a house-tape record-
ing system to record various
meetings. Each microphone is
additionally paired with a manual
switch that mutes an overhead
speaker and lights up when the
microphone is active.

The ATM35 microphone has
caught the eye of stand-up bass
player Rufus Reid, who has been
using the mic in both live and
studio applications. Reid, along
with drummer Akira Tana, is the
leader of the jazz ensemble,
TanaReid.

Finally, AT4051’s were used to
film what is being called the “hip-
hop exterior scene, San Fran-
cisco,” in the upcoming film, “Sis-
ter Act II. The three 4051s were
suspended above the filming
camera’s view on a large bar span-
ning 24 feet, and were mounted in
a traditional left, center, and right
spacing. The AT4051 is a trans-
formerless, externally polarized
capacitor studio microphone fea-
turing a frequency response of 20
Hz to 20 kHz.

Panasonic &
Government Team Up
The U.S. General Services Ad-
ministration has authorized Pana-
sonic to sell the Panasonic Vision-
Series 200 roll-about video
conferencing system to Federal
Government Agencies under GSA
contract. The contract runs from
October 1, 1993, to September 30,
1994, for the VisionSeries 200
system and video conferencing
components, such as the WG-
V510 audio/video codec, WG-




A410 acoustic echo canceller, and
WG-V400 color video camera.

In other news from Panasonic,
two computer drivers that sup-
port the company’s multi-laser-
disc players are now available
through CompuServe. To down-
load the computer drivers for the
Windows 3.1 and Macintosh Hy-
percard computer platforms from
CompuServe, a user needs to:
access to CompuServe; select
“Go” menus under the “Service”
menu; type in “MULTIVEN” to
go into the multimedia vendor
forum; select “BROWSE” com-

mand under the “Library” menu;
select “General Information”
section.

The two files are listed as fol-
lows: PANMCI.ZIP Windows 3.1
MCI Driver for Panasonic’s AG-
LD30 and LX-150 multi-laserdisc

players. Use PKUNZIP.EXE Pro-
gram for exploding: PANA_L.SEA
Macintosh Hypercard APDA
driver for the AG-1.D30 and 1X-150.
It is a self-exploding file; double
click the icon.

New Prototype From
Sharp

Sharp has developed a pro-
totype of an ultra-compact, super-
lightweight HDTV LCD projector
thanks to a newly developed
poly-silicon TFT LCD panel.
In this new panel, the amorphous
(non-crystalline) silicon trans-
istors used up to now for switch-
ing the transistors which con-
trol the liquid crystal molecules
have been replaced with poly-
crystalline silicon transistors, al-
lowing the new panels to made
smaller.

The development of this two-
inch poly-silicon TFT LCD panel
with over 1.31 million pixels not
only boosts the pixel count of the
LCD panels, but also makes it
possible to shrink the size of the
projector’s optical system. The
prototype uses three of these new
panels to reproduce the three pri-
mary colors — red, green, and
blue.

SMPTE Gets Emmy

The SMPTE was presented
with an Engineering Award for
QOutstanding Achievement in
Technological Development by
the National Academy of Televi-
sion Arts and Sciences. The
Emmy is the third that the Soci-
ety has received, and it honors
the development of the “In Plant
Digital Serial Interconnection for

Television,” which is a series of
standards and recommended
practices that describe the serial
connection of digital television
signals within the plant.

The award-winning procedure
was originally implemented by
the Committee on Television
Technology, chaired by S. Merrill
Weiss, Consultant, and the Work-
ing Group on Studio Video Sys-
tems, chaired by Peter Symes,
Grass Valley Group. The Working
Group has now been reorganized
into the Committee on Television
Signal Technology.

The Society previously re-
ceived Emmys in 1983 for the
development of the 4:2:2 digi-
tal component video standards
and in 1986 for the develop-
ment of the D-1 recording system
standards.

MASTER CONTROL

THE FIRST COMPLETE SET OF FULLY ADAFPTIVE DIGITAL FILTERS FOR SOUND ENGINEERS

Now you have the power to completely
control the shape of your sound.
Highly accurate Adaptive Digital Filters
make the ADF-1200 and 2400
WorkStations the intelligent choice for
an amazing array of functions— all for
the price of a good Real-Time Analyzer.

* All Functions Fully Programmable
* 12 or 24-Band Parametric Filtering
* Narrow-Band Noise Removal

* Automatic Feedback Elimination

* Shelving Filters

* Digital Delay

* Noise Gate

* Real-Time Analysis

* Mono or Dual Mono/Stereo

Call, write, or fax for detailed information

Z;Sabine

Enabling Technology For The 21st Century
1637 NW. 6th Street one /3 2

Sainesvile, FL 32609 USA Fax: 904/371-7441
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National Council of Acoustical
Consultants... A Sound Commitment
to the Highest Standards for Over 30 Years

When you rely on qualified consultants for their expertise
in acoustical services, it's important to feel secure with the
firm you choose. NCAC is an organization of acoustical
consulting firms committed to the advancement of quality
and services of the profession.

NCAC member firms and individuals are professionals in
the field of acoustics, providing specialized consulting,
engineering and design services in Architectural Acoustics,
Sound Reinforcement Systems, and HVAC Noise Control.

Since each NCAC member is dedicated to the highest
standard of professional ethics and business practices, you
can feel confident that your projects will be handled with
knowledge and integrity.

For a directory of NCAC members, call (201) 564-5859 or
write to: National Council of Acoustical Consultants,
66 Morris Ave. Suite 1A, Springfield, NJ 07081
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AUTOMATED SERVICE

Sound and Communications

Service Business Solution

Proven Features:

® Detailed Customer Information 8 Material Requisition
@ Online Work Order History
W Accurate Work Order Costing B Extensive Management Reporting

M Graphical Field Dispatch System

& ntelligent Billing System

800-256-6853 Automated Service

Systems & Consulting

B Integrated Accounting System
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Drawmer Purchases
SoundField From AMS
Neve

Drawmer recently purchased
the SoundField and ST250 micro-
phone business from AMS Neve
plc. All responsibility for prod-
uct development, manufactur-
ing, marketing and service of
the SoundField and ST250 micro-
phones has been transferred to
SoundField Research Ltd, a sis-
ter company of Drawmer Distri-
bution Ltd. However, SoundField
Research will operate complete-
ly autonomously, utilizing its
own technical and marketing
personnel.

The sale of the microphone
business resulted from the merg-
er of AMS and Neve. The unified
AMS Neve will focus wholly on its
range of editing and mixing
equipment.

ISC West In Las Vegas
The International Security
Conference & Exposition West
will be held at the Sands Expo
and Convention Center in Las
Vegas, February 1-3, 1994. Eight
workshops, forty-six profession-
al sessions, and two plenaries are
on the agenda. Workshops in-
clude “CCTV Installation and
Field Service,” “Integration and
Application of Access Control,”
and “Preparation for the NICET
Exams.” The sessions will fea-
ture such topics as “Security Liti-

gation — Avoidance and Cost
Control,” “CCTV Fiber Optics,”
and “The World of Outdoor Space
Protection.” One plenary will deal
with the ongoing challenge of
false alarms, while the other will
focus on the “hot” technology is-
sues at showtime.

KEF’s Executive
Changes

Robert Heiblim, president of
KH America (formerly Kiner-
getics US), announced the ap-
pointment of Jim Sullivan as vice
president and general manager of
KEF Electronics of America. Ray
Lepper has moved to KH America
as vice president, international
projects. Sullivan’s office will be
located near Boston, MA, where
the new location of KEF Amer-
ica’s sales and marketing staff
will be established. It is hoped
that the changes will increase
KEF's efficiency and competitive
position.

XingSound Now
Available

Xing Technology has announced
the release of its MPEG audio
compression software, XingSound.
XingSound offers real-time, CD-
quality compression and playback
to users of 16-bit 44 kHz sound
cards with on-board Analog De-
vices Personal Sound System
DSP chip sets. The product also
works with any 16-bit Windows-



compatible sound card and is ca-
pable of synchronizing audio with
real-time video capture using
Xing’s MPEG-compliant video
encoder board, XingIt!.

XingSound provides a user in-
terface for record and playback
and offers user-selectable capture
rates from 4 kilobytes to 56 kilo-
bytes per second. XingSound in-
cludes a software-only player
enabling MPEG audio files to be
played back on any Windows-
compatible sound device. The
software requires a 386/486
PC with at least 4{MB RAM and
any Windows-compatible sound
card.

Gat Decor Chooses
Jade

“Gat Decor,” a leader in UK
dance music, recently chose a

Soundtracs Jade for his Surrey,
England, Studio. Following a ca-
reer in the DJ business, Gat De-
cor began the process of equip-
ping his studio which now in-
cludes the 48-channel Jade con-
sole complete with patch bay.
Decor’s style lies largely in the

progressive/dance field and since
releasing “Passion,” he has re-
mixed several top ten dance
tracks. He is currently mixing
Jean Michel Jarre’s “Chronologie
Part 6” as well as recording his
own album due for release next
year.

Gentner’s First Quarter
Results

Gentner Communications Cor-
poration recently announced their
first quarter fiscal 1994 results.
For the quarter ended September
30, 1993, the company reported
net income of $195,043 or $0.03
per share on sales of $2.3 million
compared to net income of
$131,245 or $0.02 per share on
sales of $2.2 million for the same
period a year ago. This first full
quarter of sales of the company’s
new teleconferencing products
resulted in an 85 percent increase
in revenues attributable to the
teleconferencing division versus
the company’s previous (fourth)
quarter.

Dynair Bridges the Gap

Dymair Electronics has an-

DISCOVERY TOYS INSTALLS
SOUNDSPHERE SPEAKERS
TO IMPROVE PAGING...

The marketing concept of Discovery Toys Inc. is to have home
demonstrations of the developmental toys, books, and games.
Approximately 135 items are carried at any one time by the
25,000 independent contractors who are called, “"Educational
Consultants.” They do home demonstrations of Discovery Toys

quality products.

The Discovery Toys Distribution Center in Livermore, CA has a
need for clear voice announcements to improve efficiency.
Because there is also some final toy assembly, the floor areas
have the production ambient noise in addition to the usual noise
of lift trucks and other packaging machinery. Eleven Soundsphere
#110A Speakers were instaliled to distribute voice paging and

background music.

Write or call direct for further information.

SOUNDSPHERE

A PRODUCT OF
SONIC SYSTEMS, INC.

737 Canal St - Bldg 23B » Stamford, CT 06902 + USA « (203) 356-1136
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nounced a new line of modular
digital interfacing and conversion
equipment designed to bring the
analog and digital worlds closer
together. The Genesis product
line consists of a complete line of
8 and 10 bit Ato D and D to A
converters and associated prod-
ucts, and will convert the full
range of component and encoded
analog signals to and from the
several digital formats in current
use.

The Genesis line features a full
complement of audio conversion
equipment, including a serial digi-
tal audio multiplexer which com-
bines asynchronous AES/EBU
digital audio with serial digital
video signals. Fiber optic trans-
mitters and receivers allow full
bandwidth signals to be transmit-
ted distances of over fifty kilome-
ters. The equipment is housed in
1, 3, and 4 rack unit frames. The
Genesis equipment was demon-
strated at the recent SMPTE
Show in Los Angeles.

Tannoy Helps Montel
Williams

Tannoy Contractor Series CPA-
5 speakers an CPA subbass sys-
tems are utilized for “The Montel
Williams Show,” which is taped at
Times Square Studios in Manhat-
tan. Fourteen CPA-5s are hung
throughout the studio’s ceiling,
while four subbass systems are
on the floor. The talk show, which

involves a high degree of audi-
ence participation, is currently in
syndication.

New Software From Entek

Entek recently released
EMONITOR for Windows, a Pre-
dictive Maintenance software pro-
gram that fully implements Win-
dows technology within a Predic-
tive Maintenance package. Fea-
tures of the package include a
single display panel that auto-
mates all routine daily operations,
advanced alarm techniques, and
use of Gupta, the accepted stan-
dard database for Windows. The
system is also SQL-based for easy
integration with other systems.
The software is designed to allow
users to gain extended insight
into machine conditions by using
the functions that Windows tech-
nology offers, such as multiple
views of data simultaneously and
easy access to reports.

Avid Edits Documentary
Avid Technology’s Film Com-
poser digital nonlinear editing
system was used to edit “It’'s All
True,” a feature documentary
about Orson Welles’ lost 1942
South American film by the same
name. Film editors were forced to
deal with six different types of
film and tape formats in the mak-
ing of this documentary. All the
material was digitized into a Me-
dia Composer running Avid’s 24-
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fps film software. They were then
able to customize the interface
and sort the footage into categori-
cal bins.

In addition, the Film Composer
was used to organize material
based on Welles’ own notes, as he
worked at times without a script.
Because the documentary is bilin-
gual, the four tracks of audio on
the Media Composer proved use-
ful. Editors cut the film with four
active tracks at all times: Portu-
guese and English dialogue, mu-
sic, and sound effects.

Welles began filming “It’'s All
True” in 1942 for RKO and
Nelson Rockefeller. However, the
project was never completed, and
the footage was believed to have
been lost until 1985, when the
original negative was discovered

in an old RKO nitrate vault on the
Paramount Pictures lot.

ShowBiz Expo East Info
The Third Annual ShowBiz
Expo East, set for January 6-8,
1994, at the New York Hilton and
Towers in Manhattan, expects to
host 225 exhibitors, over 45 in-
dustry-driven conference panels,
and a variety of special events
sponsored by premiere industry
trade groups and organizations.
This year’s theme, “Go East —
It’'s a Whole New Direction,” re-

fers to the renewed vitality of the
East Coast Production Commu-
nity. Over 10,000 people are an-
ticipated to attend the three day
event. Panels will discuss current
trends in new technology, includ-
ing virtual reality, interactive, CD-
ROM, digital composing, special
effects, and 16mm photography.

SSL Chosen By
Snaptrax

Solid State Logic’s Screen-
Sound has been chosen by Snap-
trax, a new audio post production
company based at Denham film
studios, outside London. Two
ScreenSounds are currently in
use at the facility, along with a
SoundNet digital audio network.
Current projects involving Snap-
trax include a new drama series

starring Hugh Laurie entitled “All
Or Nothing At All."

In addition, G Plus Consoles
have found their way to the far
East at Sountec Studios and
TaeSung Records, with both in-
stalling SL 4000 G Plus desks.
Sountec Studios — also called
Shinnara — chose the SL 4064 G
Plus. The console will be used for
a wide variety of musical styles,
including Korean folk songs, pop
songs, and heavy metal. The
owner of TaeSung Records is
employing the SL 4048 G Plus to




Distortion Free.

It's funny, but sometimes the worst things in life are free! Take distortion for example. For too many
years, if you wanted the high sound pressure levels that horn/driver combinations deliver, they were the
only game in town. Period. There were trade offs of course. Inferior coverage that was never the same
at any two frequencies and with this, poor power response that made for inconsistent performance from
room to room. And worst of all, poor sound quality and very high levels of distortion. All of this Free!

Distortion Free.

But Ramsa has an alternative to those old compromising horns. Our engineers have come up with a
technology they call the Spherical Waveguide and it’s in our new T-Series trapezoidal speakers. With these
wide-range, compact speaker systems, you get all of the good stuff of horns and none of the compromises.

Good stuff like the power handling and efficiency needed for the tough demands of professional sound
reinforcement, but with the sound quality of audiophile and high-end studio monitors.

Those Spherical Waveguides are the reason. Alone or in arrays, the T-Series deliver superior sound
quality, with extremely low distortion, consistently in all applications. Whether rock & roll or in a house
of worship and all points in between.

We haven’t got space here to tell you all of the exciting performance gains in the new T- Series systems
and particularly the Spherical Waveguide, so if you would like to know more, please contact us here at

Ramsa at (714) 373-7277 and we'll

send you more information. But be

warned! You're going to rethink all you
Panasonic
Broadcast & Television Systems Company

have come to accept about horns!

©1993 Panasonic. 6550 Katella Avenue, Cypress, CA 90630.
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Digital Message Announcer

Automatically answers telephone line and
plays your recorded message

Also great lor
message-on-hold,

storecasting and
PBX/ACD

announcements

Digitally records your audio message
Auto-answers single phone line or CO line
Up to 8 minutes of record time

On-site recording from mic or tape player
On-command and continuous playback
Message is protected with battery back-up
Hemote Record (record over tefephone)
and Three message versions avarabke

# U UUOUU0OO

Message-on-hold and night answer

The 1200LD functions as a MOH srstem during normal
business hours and, at the Flip of a switch, answers
incoming calls with a seperate "night message”.

Mixes messages with background music

The 1200 allows you to mix your messages with music from
an external source. The amount of time in-between
messages is selectable from 10 seconds to 30 minutes.

yJ B 5504 State Rd. Cleveland, OH 44134
f Local: (216)351-1755 Fax: (216)351-0392
a

o PRODUCTS INCORPORATED National: 800-722-6664

MADE IN THE U.S.A.
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TOASTER DESK

Fits All Major Editing Systems

A multimedia workstation, ergonomically
designed with ample work area and storage space.
Three adjustable equipment shelves, recessed
monitor well for easy viewing. Two wire management
trays for no-mess cord control.

* Attractive black finish « Casters and leg levelers
included * Shelves adjust in 1" increments » Many
options available

CALL or WRITE for DETLS 1-800-447-2257
THE WINSTED CORPORATION

10901 Hampshire Ave. So. » Minneapolis, MN 55438 » (612) 944-8556
FAX: 612-944-1546

Preferred by Professionals Worldwide
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make a record in commemoration
of his 20th Anniversary as a
singer. He then plans to use the
console for recording traditional
Korean folk songs, as well as con-
tinuing to record his own songs.

RE America Intros New
Musicam

RE America has introduced the
RE 660 and RE 661 Musicam
Digital Audio Codec. The RE
Musicam 660/661 was developed
to enhance existing Musicam
technology with broadcast spe-
cific features. The new unit pro-
vides up to 20 kHz of audio band-
width and features mono, dual
mono, stereo, and joint stereo
operation with selectable bit rates
from 56 to 384 kbit/s. Standard

phone handsets or ISDN-ready
telephone handsets.

Package From Dawber
Dawber & Company is making
its wide-screen presentation tech-
nology available to exhibit build-
ers and their clients. It is a com-
plete theater system, featuring
HDTV-spec images measuring 15
feet high by 87 feet wide, for au-
diences of 50 to 400 persons. The
equipment package includes
laserdisc players, scan converters,
video projectors, audio mixers,
amplifiers, speakers, lighting in-
struments, lighting controllers,
computers, screens and support
trusses for the screens, projectors
and speakers. Dawber’s AV tech-
nicians coordinate directly with

o o e

— 87
e

M comeem '
| SCREEN MATE;E\ 7

|
‘“ 6.2 : 1 ASPECT RATIO ‘ ‘
|

’\ﬂ

features include AES/EBU and
SPDIF digital interface, two-times
V.35, X.21 or RS 422 interface and
a front panel digital headphone
jack for monitoring of digital or
analog inputs.

Also new from RE America is
its RE 663 ISDN Musicam De-
coder and RE 662 ISDN Musicam
Encoder. Capable of multiplexing
up to three Basic Rate Interface
ISDN lines, the RE 662/663 can
dial bandwidth on demand be-
tween 56 and 384 kbit/s and sup-
ports both EurolSDN and Ameri-
can NI-1. The RE 662/663 fea-
tures three network terminal
adaptors which are tied to an in-
verse multiplexer and has a front
panel mount standard telephone
interface that allows for telephone
talkback using single-line tele-

exhibit builders or expo services
to ensure proper I&D and show
run.

Dawber specializes in corpo-
rate films, sponsored entertain-
ment and product promotion for
Fortune 500 clients. The company
has had its work installed at
EPCOT, The Smithsonian, and
the Chicago Museum of Science
& Industry.

Zlegfeld Revamps With
Crest

Crest’s NexSys Computer Con-
trolled Audio System was recently
installed in the 2000-seat Ziegfeld
Theatre at the Reno Hilton and
Casino. The NexSys' snapshot
and MIDI capabilities were im-
portant factors in its selection.
NexSys is designed to bring the



operating status of the whole sys-
tem to one’s computer monitor,
with screens that show input and
output, VUs, heatsink tempera-
tures, gain settings, and all other
parameters. The installation of
the system was part of a half-mil-
lion dollar renovation of the
Ziegfeld Theatre, which houses a
production stage over one acre in
size.

Mark IV Prepares For
Network Standard

With the AES SC-10 subcom-
mittee continuing its mission of
finalizing industry-wide network
and protocol standards, Mark IV
Audio is aiming to become the
first pro audio entity to offer a
complete line of network-compat-
ible products. Recently, Mark IV
entered into a licensing agree-

ment with Lone Wolf to utilize its
MediaLink network technology.
In addition, they have given Lone
Wolf a contract for development
of hardware interfaces and soft-
ware applications layer software
for several Mark IV products.
Altec Lansing is currently in
the final development stages of
interface technology that will pro-
vide compatibility within the
MediaLink network. Likewise,
Vega is approaching introduction
of a low-cost interface to work
with MediaLink that will also fea-
ture an open architecture port to
accommodate other networks.
Electro-Voice and Klark-Teknik
have announced that many of
their electronic products will now
feature this same open architec-
ture design to ensure network
compatibility. Klark-Teknik is

also developing specific interface
hardware and software for its
DN3600 programmable equalizer.

Axemaster Uses
Digitech

Brad Gillis, former guitarist in
the successful '80s band, “Night
Ranger,” recently employed a
GSP-21 Legend in the recording
of his new solo project, “Gilrock
Ranch.” The processor was used
on several tracks, including “Mr.
Lollipop.” In addition, while on
the road with the new three-piece
lineup of Night Ranger, Gillis
has been using the DigiTech
Whammy Pedal.

Another musician (and pro-
ducer), Thomas Dolby, recently
has been using a DigiTech VHM-
5 Vocalist in his personal studio.
Dolby is currently producing an

album for Dr. Fiorella Terenzi, a
professor of astrophysics at Milan
University who has set her sights
on pop stardom in addition to
planning to host a “hip” science-
oriented television show this fall.
This apparently is an example of
life imitating art, as Dolby hit the
pop charts big in the mid-80s with
the song, “She Blinded Me With
Science.”

Finally, PineTrax studios,
located in Holyoke, MA, have
been using a number of Digi-
Tech MEQ-14 MIDI-program-
mable graphic equalizers for vari-
ous recording applications. Cur-
rently in the process of expanding
the facility to twice its original
size, PineTrax handles a variety
of local artists encompassing jazz,
rock, metal and rap, as well as
commercial production.

to 2 octaves!
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You can mount the FPE 13 horizontally in a 19" rack (a pair makes 6 bands >
in a single rack space), or vertically in line with console channels for
superlative insert EQ. For studio-quality vocal or instrument
sweetening, or precise feedback control with minimal loss of @

sound quality, you can't beat the FPE 13.

Renowned Rane Parametric EQ: now in concentrate.

RANE CORPORATION 10802 - 47th Ave. W., Mukilteo, WA 98275. (206) 355-6000

CONCENTRATED SWEETENER

FPE 13 PARAMETRIC EQ

You won' find more sweetening and feedback control capability stuffed into less space than the
FPE 13 Parametric Equalizer/Notch Filter. Three independent bands in an HR (Half Rack) package each
access from 10Hz — 20kHz, with +15/—20dB boost/cut and a bandwidth range of Y0th (notch)
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DRIVERS

(Continued from page 35)
less signal from the power amp, and
therefore has less top-end output.
Kapton has not been universally ac-
cepted for bobbins in compression driv-
ers for two reasons: the attachment to
the dome has been awkward and the
“sound quality” of the material is not as
good as Nomex. Some Wisdom and
Witchcraft on this are as follows.
Attachment to the dome has been
awkward, as Kapton is a flat film sheet.
Three dimensional forming of Kapton

has only recently become predictable
and practical. Using these techniques,
a bobbin can be formed that attaches
to the dome, identically to some of the
techniques used with Nomex.

The sound quality differences be-
tween Kapton and Nomex are due to
the Q of the material and effects relat-
ed to bobbin torsional resonances. If
Kapton is to be used, then ferrofluids
can help damp out these effects as well
as increase the thermal conductivity of
the gap. If Nomex is used, then one
supplier of DuPont’s Nomex bobbin

SYSTEMS INC

For information and pricing
please call or write:

301-984-1800
FAX 301-984-6175

5615 Fishers Lane

@ tasia:_[o-isie

. ) IQO-OEI L

s_,.}_..

Lore e

. lgo 0lll .
\

Rockville, MD 20852
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material, Hisco, offers an epoxy satu-
rated material with enhanced charac-
teristics. You can spot the epoxy treat-
ment; instead of the yellowish color of
Nomex, the appearance is blue.

EXCURSION LIMITATIONS —
A NEED TO BE
APPLICATION SPECIFIC

There are always tradeoffs with out-
put, bandwidth, sensitivity, distortion,
etc. If the designer is trying to achieve
(for example) increased output in a
compression driver, it would not be
realistic to expect to achieve substan-
tial gains in both acoustic output capa-
bility at the low end of the response as
well as the mid-band.

Finally, lets briefly look at one exam-
ple, such as a high output midrange/
high frequency compression driver. If
the engineer, the marketing depart-
ment, and the end-user accepts the pre-
mise of a compression driver targeted
to achieve higher output levels, but with
a crossover point moved upward from
500 Hz to 1000 Hz, then physics will
cooperate. The application would be in
either 2-way systems with an extended
range woofer or 3-way speaker systems
using cone driven midranges or very
large format compression drivers. Most
of the new processor speakers use the
woofer up to 1000 Hz or higher.

By moving up the crossover point
from 500 Hz, which was originated
in the early days of movie theater sound,
to perhaps 1000 Hz, the compression
driver will no longer be quite so vulner-
able to mechanical failure modes. Spe-
cifically, these are diaphragm/phase
plug collisions, suspension fatigue and
shattering, leadout wire failures, and
coil/top plate scrapes due to dome rock-
ing on large excursions.

Of course, just moving the crossover
point up an octave does not address why
the crossover point used to be set low-
er! Attention must be paid to the design
of the woofer’s on-axis and off-axis re-
sponse, to ensure that quality and intel-
ligibility will not unduly suffer from
changes in system design. Cone mate-
rial, cone body profile, selection of sur-
round type, not to mention voice coil
selection are all critical factors, but that
is another story. [ |




PRODUCTS

Auto Mixer: Rackmount Console

A-T Gets Smart

Audio-Technica has introduced
the AT-MX341 Automatic Micro-
phone Mixer. Also known as the
SmartMixer, the unit is a micro-
processor-controlled, automatic-
switching, four-channel micro-
phone mixer.

The SmartMixer features two
modes of operation to which
each microphone can be indepen-
dently switched via front panel
priority pre-select switches. With
the priority switches down, only
one microphone at a time is al-
lowed to be on. With the switches
up, the microphones are discon-
nected from the control bus. This
tells each microphone to come
on independently when its in-
put sound level tells it to turn on
and allows all of the microphone
to be heard at once. Microphone

attenuation is factory-set at eight
dB but can be internally adjusted
between six and 20 dB.
AT-MX341’s can be cascaded
with a link cable and special
connectors on the rear panel, al-
lowing numerous microphones
to be controlled by one mic at
the end of a string of mixers.
Other features include a seven-
light LED output level meter on
the front panel, a master thresh-
old control, and female XLR
balanced inputs and a line-level

output through a male XLR
connector.

Also new from Audio-Technica
is the ATW-1235 and ATW-
1236 professional wireless micro-
phone systems. Fully functional
within an operating range of up
to 1500 feet, the systems pro-
vide a broad audio frequency re-
sponse with a RF stability within
+0.005 percent. Each system fea-
tures a choice of 20 operating
frequencies.

Circte 1 on Reader Response Card

Allen & Heath's New
Console

The GL2 is a four-subgroup,
rackmount live mixing console
designed to function as a front-of-
house monitor and multitrack-re-
cording mixer. The 14-channel
unit features balanced XLR inputs
and outputs as well as four auxil-
iary returns. The input strip in-
cludes phantom power, four-band
EQ with two sweepable mids and
EQ 1/0 switch, as well as six aux-
iliary sends with pre/post switch-
ing. The board can be stored ei-
ther horizontally or vertically in a
standard equipment rack.

The GL2 can be expanded with
an optional SYS-LINK module.
The system allows two or more
boards to be linked together with
a connection at buss level. In
addition, an optional connector
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panel allows other manufacturer’s
consoles to be bussed into the
GL2, including auxiliaries and
subgroups.

Also new from Allen & Heath
is their SMPTE module for the
GS3V mixing console. The mod-
ule will allow the GS3V to sync,
via SMPTE, to all timecode
sources. The module simulta-
neously sends MIDI timecode via
the MIDI-out jack on the GS3V,
and is capable of reading and
writing SMPTE in all of the stan-
dard timecode formats.

Circle 2 on Reader Response Card

Amplification From Carver
The CA400 is the latest addi-
tion to Carver’s new line of stereo
power amplifiers for fixed sound
installation. Controls and connec-
tors on the rear panel include 11-

detent input level potentiometers,
two parallel sets of balanced in-
puts (barrier strip and XLR-F),
barrier strip outputs, and mode
switch for selection of stereo,
bridged mono, or dual mono oper-
ation. Internal jumpers are pro-
vided for level potentiometer
defeat, ground lift, input sensitiv-
ity select, and true parallel mono
operation.

Circuit protection features in
the C400 include DC fault, ther-
mal overload, and output short. In
addition, all connected speakers
are protected by a clipping elimi-
nator circuit and output muting
relays for on/off transient sup-
pression. On the front panel,
three status LED’s indicate signal
present, clip/protect, and ready/
fault.

Clrcle 3 on Reader Response Card

Yorkville Providing
Power

The Audiopro 3400 power am-
plifier delivers 1200 watts per
channel at 4 ohms. The 40 Ib. 2
rack space unit utilizes the same
2-tier design as Yorkville’s AP-
3000, but is designed for 4 ohm
speaker loads. Features include
an Energy Management System
which monitors and regulates AC
current to maintain high perfor-
mance from 120V 12 amp circuits,
and toroidal power supply. The
AP-3400 is designed for sound
reinforcement applications involv-
ing larger speaker systems.
Circle 4 on Reader Response Card

Go Retro With
Electrohome

Electrohome limited has intro-
duced the Retro III, a self-con-

tained, rear screen projection en-
closure. The 67-inch diagonal
wide-angle screen produces an
image suitable for areas subject to
high-ambient light conditions,
such as boardrooms, control
rooms, trade shows, and training
facilities.

The Retro III is configurable
with virtually all Electrohome pro-
jectors, including the ECP 2100,
3000, and 4000 series, as well as
the Marquee 8000 projector. In
addition, the unit can be fitted
with an optional black matrix
screen for creating high contrast
images in situations with ex-
tremely bright light conditions.
The Retro III is mounted on
heavy-duty concealed casters, and
the screen unit is finished in char-
coal gray and wood grain arborite.

The support section is finished

teanilie 27z

value. Audition the ROLLS EQ’s now at
your ROLLS dealer. If they don’t have

them, complain.

For more information on Rolls products contact:

s "N Rous CORPORATION
IROLLSE 4711 Holladay Bivd., Salt Lake City, UT 84117
Nmmmmmmm#  Phone 801-272-9711 Fax 801-272-9534

ROI.I.S has brought truly professional

equalizers to everyone. Rolls stereo 15
band REQ21S and 31 band REQ131
equalizers have all the features profes-
sionals demand. The adjustable shelving
filters and three different /O connectors
on each channel are great for starters, but
the incredibly smooth sound, ease of use
and convenient size make these U.S.
made EQ’s something special. And with
15 years experience in the equalizer
business you can also expect, exceptional

PARTS &

ACCESSORIES
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72  Sound & Communications

INTRODUCING OUR NEW
PARTS & ACCESSORIES
DEPARTMENT

FOR THE DISCRIMINATING
ENGINEER & STUDIO

CABLES, PATCHBAYS, CONNECTORS,
TOOLS, TAPE, RACKS, ETC.
RUSH DELIVERIES  MAIL ORDER

ADC; AMPEX; AMPHENOL; CANARE; 3M;
MIDDLE-ATLANTIC; GEPCO; NEUTRIK;
PANDUIT; SWITCHCRAFT; MANY MORE.

PROFESSIONAL
PARTS & ACCESSORIES

723 7th Avenue (at 48th Street)
9th Floor, New York City

(212) 302-5114
Fax: (212) 302-5744

Managers: |im Gillespie & Myron Dubb,
formerly of Martin Audio

PICK-UP COUNTER

BRANDS INCLUDE:

SAM ASH
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in corded polypropylene with
black anodized aluminum base
supports. A rear access door in
the base permits slide out projec-
tor access or removal. The unit
includes space inside for the ad-
dition of audio speakers.

Circle 5 on Reader Response Card

AMX Goes Remote

AMX's Axcent? control system
incorporates many features of the
full-sized Axcess system, but was
designed exclusively for small to
mid-sized installations. The range
of equipment control options in-

cludes two RS-232/422 data ports,
two RS-232 data ports, eight IR/
serial ports, 12 relays, and six in-
put/output ports. Axcent? is com-
patible with the complete line of
AMX control panels and comes
within a single-height rack frame.
Clircle 6 on Reader Response Card

Audio Logic Delays

The D20 digital room delay is
a permanent-installation digital
delay unit designed for acoustic
alignment of under-balcony or
multiple speaker arrays. The D20
features two electronically bal-
anced inputs and a choice of two,
four, or six servo-balanced out-
puts. Input signals are 64 times
oversampled by an 18 bit A/D
converter while the outputs are
eight times oversampled. The
unit provides a standard mini-

mum delay increment of 20 mi-
croseconds, which may be further
divided into 325 nanosecond in-
crements for each stereo output
pair. The maximum delay time is
1.365 seconds in stereo and 2.73
seconds in mono. The delay
memory may be expanded with
an optional module. Delay units
are selectable in milliseconds,
microseconds, seconds, inches,
feet, yards, centimeters, and
meters, while the delay increment
may also be specified by the user.
Computer control of the D20 is
accomplished via an optional
plug-in MIDI module.

Circle 7 on Reader Response Card

Niles Now On-Site

The On-Site System, from Niles
Audio Corporation, is designed to
offer custom installers increased

on-site flexibility by allowing the
user to create custom configured
connector plates, or change the
color of wall-mounted volume
controls, wall-mounted switches
and infrared sensors, on site. The
bulk-packaged blank connector
plates are available in various
hold patterns: one, two, three,
four, six and eight holes on a
single gang wall plate. The plates
are available in both Decora and
standard styles in Almond, Black,
Bone and White.

The bulk-packaged connectors
will fit any hole in any plate, and
all of the connectors can be
mounted with a supplied hex nut.
Five varieties of connectors are
available: solderless 5-way bind-
ing post; solderless banana jack;
solderless RCA connector; RCA
connector with solder-tabs; and F-

Electronic Panels,
Enclosures and

Nameplates

The perfect finishing touch for all
your installations, projects or pro-
ducts, fabricated in any quantity to
your specifications by our craftsmen.

MATERIALS: Aluminum, Steel

or Plastic

or Painted

or Metalfoto Laminated

durability and appearance.

quotation.

FINISHES: rnodized. Laminated

GRAPHICS: Engraved. Silk Screened

Whether it is one panel or one hun-
dred, our goal is to present a finished
product that is pleasing in function,

Call Preston Wakeland
to discuss your requirements, or
fax your drawing to us for a free

OMNI CRAFT, INC.

14319 High Road, Lockport, IL 60481

(815] 838-1285
Fax (815]) 838-7852

today
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8 | MANUFACTURED IN U.S.A, SINCE 1961

Box 500 « West Redding, CT 06896 * Phone: (203) 938-2588  Fax: (203) 938-8740

EZ AUDIO TEST SYSTEM

Measurement system in a lightweight convenient carrycase

Includes:

RTA, SPL Meter,
dBm and Impedance
meters, Frequency
counter, Sine Wave
Generator, Gated
Pink Noise Source
with timed pulses.

Software Options

to Expand

The System:

* 30 Non Volatile
Memories

* Printer Port

* RS232 Port

* Distortion Analyzer

* RT60

* Loudspeaker
Timing

Contractors prices

available.
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Connector. Custom designed,
gold-plated banana plugs are also
available.

Three types of wall-mount se-
lectors and IR sensors are also
supplied in bulk: a Speaker/Am-
plifier Selector, Speaker A/B Se-
lector and Speaker/Headphone
Selector and a Decora-Style IR
Sensor. The corresponding snap-
in color plates and buttons are
supplied in bulk in Almond,
Black, Bone and White.

Clrcle 8 on Reader Response Card

Processing With Ramsa
The Ramsa WZ-DE40 digital
multiprocessor functions as an all
parameter variable, stereo or two-
channel compressor limiter,
graphic equalizer, parametric
equalizer and spectrum analyzer.
The unit features an auto notch

filter for automatic feedback de-
tection and elimination, a MIDI
connection for uploading, down-
loading or linking multiple units
and has a dynamic range of 107
dB. The system has 20 bit reso-
lution and can be locked or un-
locked as a stereo unit. All 99 con-
trollable parameters can be
memorized to 99 locations with
immediate recall

Circle 9 on Reader Response Card

LITERATURE

Siemon and P-H Pubs

Siemon Looking to Future
"Wiring for the Future,” a Sie-
mon Company publication, pro-
vides information about cable and
connection hardware for telecom-
munications networks. The most
recent edition features an article
entitled “How to Evaluate & Up-
grade Imbedded Cabling Sys-
tems” and an engineering report
entitled “An Overview of Tele-
communications Outlet Connec-
tors for Unshielded Twisted-Pair
Cabling.” Also included is new
product information on the Com-
pany’s Category 5 M1-50 block.
Clrcle 10 on Reader Response Card

P-H Connector Data
Sheets Available

Two new data sheets on 16
gauge electrical connectors from
Packard-Hughes Interconnect are

i “\o“
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now available free of charge to
design engineers. The MRS con-
nectors offer crimp removable,
solder tail, shielded, wire wrap
and fiber optic contacts. Consid-
ered one of the most dense 16
gauge contact system packages in
the industry, this series can ac-
commodate up to 212 contacts in
one connector, with the MIL-C-
28748 or equivalent commercial
specifications.
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MEenLo ScienTtiFic AcousTics, INc.

ConNsuLTANTS IN AcousTics AND COMMUNICATION TECHNOLOGIES

CONSULTING o DESIGN o TESTING o INSTRUMENTATION

SPECIALIZING IN: SERVING:

O SOLVING ACOUSTICAL PROBLEMS

O ARCHITECTURAL ACOUSTIC DESIGN

O SOUND SYSTEMS - DESIGN AND TRAINING
¢ AUDIO/VISUAL SYSTEMS

ONOISE AND VIBRATION CONTROL

O ACOUSTICAL MEASUREMENTS

O EQUIPMENT PERFORMANCE EVALUATION
& PRODUCT DEVELOPMENT AND TESTING

O CONTRACTORS

O ARCHITECTS

O MANUFACTURERS

CONTACT: MicHAEL A. Krasco or NEeiL A. SHAw
531 MAIN STReeT, SUITE 428, EL SEGuNDO, CALIFORNIA 90245-3060
TELEPHONE: 310-322-3086 FACSIMILE: 310-322-3016
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PEOPLE

Knudsen at Kurzweil

Kurzweil Appointment

Kurzweil has appointed Craig
Knudsen as director of mar-
keting for Kurzweil digital home
products.
Knudsen will
be respon-
sible for new
product de-
velopment
and market-
ing functions
related to
Kurzweil’s )
home line. . .
Knudsen has Knudsen
worked previously for IBM as a
marketing representative and was
an advisor/instructor for its cor-
porate training program.

EIA/CEG Promotion
The Electronic Industries As-

sociation’s Consumer Elec-
tronics Group announced the
promotion of Jeanne Chircop to
the position Staff Director of
Membership Communications.
Chircop will coordinate and
oversee all activities of EIA/
CEG'’s Assistive Devices Division
and Product Education Com-
mittee, including publication of
the “CE Product Terminology
Dictionary” and Diskette. Her
other responsibilities will in-
clude managing and editing “CE
Network News,” the association’s
membership magazine. Chircop
joined the EIA/CEG Commun-
ications department in December
of 1988 as manager, and moved to
the Membership & Industry
Relations department in October
of 1991.

'Upcoming Events

CALENDAR

| JANUARY 1994

ShowBiz Expo East and East Coast
Theatre Conference: New York, New
(Y;;rk. Contact: (213) 668-1811. January

Consumer Electronics Show: Las Ve-
gas, Nevada. Contact: (202) 4574900.
January 6-9.

NSCA Owners and Managers Confer-
ence: Amelia Island Plantation, Florida.
Contact: (800) 446-NSCA. January 20-23.

National Association of Music Mer-
chants: Anaheim, California. Contact
(800) 767-6266. January 21-24.

The New Product Showcase (ICIA):
Atlanta, Georgia. Contact: (703) 273-7200.
January 21-22.

FEBRUARY

International Security Conference:
Las Vegas, Nevada. Contact: (708) 299-
9311. February 1-3.

Association for Research in
Otolaryngology: St. Petersburg Beach,

Florida. Contact: (515) 243-1558. Febru-
ary 6-10.

National Hearing Conservation As-
sociation: Atlanta, Georgia. Contact:
(515) 243-1558. February 17-19.

MARCH

intermedia: San Jose, California. Con-
tact: (203) 352-8240. March 1-3.

National Association of Broadcast-
ers (NAB): Las Vegas, Nevada. Contact:
(202) 429-5300. March 21-24.

APRIL

National Sound and Communications
Association (NSCA): Las Vegas, Ne-
vada. Contact: (800) 446-NSCA. April 7-9.

USITT: Nashville, Tennessee: Contact:
(317) 494-8150. April 12-16.

Electronics Distribution Show (EDS):
Las Vegas, Nevada. Contact: (312) 648
1140. April 26-28.

MAY

ICA Expo: Dallas, Texas: May 22-26.

ONQUENT U.NA.

NOBODY SELLS

— Q)
=2 Swilchcraft

FOR LESS!!!

- PLUS -
WE MANUFACTURE OVER 20,000
AUDIO WIRING PRODUCTS FROM
CABLES TO SNAKES TO PANELS
AND CUSTOM DESIGNS.

26113 S. RIDGELAND MONEE, IL USA 60449

PLUGS - CONNECTORS - JACKS - ADAPTERS

———
« FAST DELIVERY
« CUSTOM DESIGN SERVICES
+ LIFETIME WARRANTY
« SERVING THE AUDIO
INDUSTRY SINCE 1975
CALL FOR A FREE CATALOG
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Company Page RS # M A R K E I I LAc E
Allen & Heath CIr 202
Altec Lansing 49 213
Applied Technical Systems 77 232
Ashly Audio 21 256
Atkinson Dynamics 55 276
Atlas/Soundolier 25 212
Audio Technica 15 204
Automated Services 64 282 Regional Sales Manager
Benjamin International 77 233 ST E N To FON ’ Here Is an opportunity to join the finest soles cng
Cal Switch 51 246 X N marketing organization in the field of specialize
Conquest Sound 75 247 C ommuhnications , INC. voice communications. Responsiblities include
Crest Audio 29 206 managing aregional distribution network of reseliing
3 dealers and reps, making product demos and
g:s);n lfAtzmah.Of&l 3 i; g}g Base salary, commission, bonuses presentations to users and specifying engineers,
m Acoustic Works ° ’ 4 40-50% travel throughout 10-12 state area. The
Electro-Voice CIV 201 * 401K retirement successful candidate will possess ot least 5 years
Electroacoustic * Car allowance industry experience. preferably w/ manufacturers,
Devel tC 77 234 » Full expense reimbursement excellent communication and organization skills,
E ;elve opment=o. "  Pald life, health, dental insurance for employee  an aptitude to work with technical products.and a
G,:x:n aS':f; 5“300031 Funding 77 230 « Two positions: Dallas, TX & Chlcago, IL proven winning track record.
47 275
Gemini Sound 8 216 Send resume in confidence to: Stentofon Communications, Inc.
Gold Line 73 270 Atin: Fred Hall, VP Sales « 6119 Connecticut Ave. ¢ Kansas City, MO 64120
JBL Professional/Soundcraft 33 No phone calis, please
Klipsch Professional 7 258
LinearX Systems 5 219
Mackie Designs 7 211
: ® A-V/sound Systems Engineer/installer
Maralntgcl.’rogzﬁssml . 32 %62 binmp}l Well-established South Florida sound, video, &
LISl b e 63 New technology ventures and sales growth A-V systems contractors and pro-audio dealers
Meridian Communications 77 231 create a need for innovative and enthusiatic looking for top-notch individual to lead instal-
Music Supply Company 77 236 people to fill the following positions at Biamp lations and field engineer high-caliber projects
g.lc\}éiu dio g: gg(l) Systems. such as convention centers; meeting facilities;
Ot % 5 | | Eection besan Enginee e
Opamp Labs 7 235 Electronic engineer for the design of analog cilities. Individual to be able to read plans,
Peavey Architectural and digital audio and digital control circuits manage installation personnel team(s),and solve
Acoustics 1 207 for professional audio devices. Candidates technical problems. Salary and benefits com-
Peerless !nduslnes 18 255 should possess at least a BSEE with mensurate with abilities.
QSC Audio 52/53 208 experience in analog and digital audio Contact: Rod Sintow at
gg Systems 2(8) %gg circuitry design. PROFESSIONAL SOUND SERVICES, INC.
om Tel: 305-891-2206
Ramsa/Panasonic 67 217 Regional Sales Manager
Rane 69 257 : .
. Sales professional to work with
mﬁf& ﬁ::lsmms gg ggz manufacturers' reps, Biamp dealers and en.d- SALES
Roadie Products 77 237 r’s mn ‘hel‘}g’“;’"‘.".‘ Sy Pmd‘l‘fc's m Sales Engineer for Pro audio & related
Rolls 72 mzmm d'a.l’n?)si:;::):sml;‘:::i:n:le o systems. Able to call on Architects & Engineers
Sabine Musical Manufacturi 2 . : - in NYC area. Self-Starter with ability to design,
SammAsh usi an rng gg 2& excgllent p'eople skills, Residence in eastern write specs & negotiate direct sales. Exp &
Sennheiser Electronics 36 218 US is required. track record a must. Send resume to
Shure Brothers 3 205 Please send your quah_ﬁca"ons to: Dept S, PO Box 1024, Syosse[, NY 11791
Sonic SYSthS/ Soundsphere 17 248 BIAMP SYSTEMS
Sonic Systems/Soundsphere 65 249 14270 N.W. Science Park Drive
SoundTech 50 260 Portland, OR 97229 This ad be small
%undr ech ;313 ggg Atin: Ralph Lockhart a - may be sm
Tektone Sound & Signal 55 274 Biamp Systems is an equal opportunity employer. But You re Reading It
’lI‘Iel-ex c%msnounigaﬁons gisg g(s)g For Rates and Information
niversi un
o 5 7 | O | Can =10 To7-250
White Instruments 13 272
Winsted 68 281
Yamaha Pro Audio 22/23 254
Use the Reader Service Card
””?;iggfﬁéfdﬁ;ﬂ;ﬁf;ﬁ:m# For Extra Copies Send $12.00 (postage & handling included) To:
Detach, and Mail! Circulation Director,
“While every care is taken to ensure that these
listings are accurate and complete, The BLUE BOOK
Sound & (_,‘q».tmunicah:on.s does not accept
PEORBSLI 0P PRSI RR O o 25 Willowdale Ave., Port Washington, NY 11050
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MARKETPLACE

8x8 MIXING MATRIX

¢ Room combining, monitor
mixing, teleconference mix-
minus, console combining, and
creative audio distribution

¢ Linking capability for input
and/or output expansion

MERIDIAN

COMMUNICATIONS

PO Box 97, Alameda, CA 94501 USA
Ph: 510.769.1515 Fax: 510.523.6296
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THE MOST COMPLETE LINE OF

BULK TAPE ERASERS
8 Models from $8 to $900

e Permanent Magnet Cassette Type
e Powered Hand Held Models
e Professional Table Models

BENJAMIN INTERNATIONAL, INC.
3677 23rd Ave So, Lake Worth, FL 33461
Tel 407-533-0064 / Fax 407-547-2844

Circle 233 on Reader Response Card

EEEmmmm——— MUSIC SUPPLY CO., INC. ma—
PUSH-PULL RODS - Push cable in impossible places

& EASY-KARY® Wire Reel Holders + § sizes

"’ HANDY-MAN Cable Guide - Makes pulling cable easler.

; SPEAKER SUPPORTS - Trusses and Enclosufes

2 TESTSET - For the Audio Serviceman

§ FREE 16 PAGE CATALOG OF *STUFF*

ALL 50 STATES & CANADA 1-800-527-1522
mamm FAX 50 STATES & CANADA 1-800-345-5657 mmmm

Circle 236 on Reader Response Card

LEASING/
| © FINANCING

AUDIO EQUIPMENT
® Easy to quallfy

® Fixed-rate, long-term leases

® Any new or used equipment & computers
® 10096 financing, no down payment

8 No financials required under $50,000

® Refinanding existing equipment

20252 X1 ‘SV1IvVa

IMMEDIATE

- EXCHANGE
—n’- NATIONAL call Mark Wilson
FUNDING (800) 275-0185

Use Our Experience For Your Business

Circle 230 on Reader Response Card

TIME SWITCHES AND
MASTER CLOCKS

,ZWSWHMESWITCHES.CYCLETIM-
ERS, MASTER CLOCKS, SEQUENCERS AND BELL
RINGERS. FEATURES INCLUDE ALPHANUMERIC
DISPLAYS, 48 HOUR CAPACITIVE BACKUP SYSTEMS, DAYLIGHT SAV-
INGS AND LEAP YEAR CORRECTION, RACK MOUNT UNITS AVAILABLE.

P CLOCKS AND
q, i{..i| LARGE DISPLAY SYSTEMS

1)

H ¢ | 1% 4°OR 12" SUPER BRIGHT LED DISPLAYS. AVAILABLE AS
CLOCKS ELAPSED TIME INDICATORS, COUNTERS, AND
TOTE BOARDS, OR AS BOARD LEVEL DEVICES FOR OEM

CUSTOM ELECTRONIC DEVELOPMENT

PCB ARTWORK, MICROPROCESSOR SOFTWARE
ANDCIRCUIT DESIGN. CIRCUIT BOARD ASSEMBLIES
AND MODULES FOR OBSOLETE EQUIPMENT AND
SYSTEMS. PRODUCTION LINE TEST EQUIPMENT.

CALL (800) 444-7161

. 4 .
Seooe® e Besee®s

FAX: (318) 831-7813  SHREVEPORT, A 71148
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Free Catalog & Audio/Video Appllcnﬂom

RECONING:
Antique Speakers Hom-Driver Repairs
Hi-Fi/Stereo Speakers ~ Custom Speaker Design
R ones Mum Instrument Speakers
Video & Audio Dist, Ampls. Video/Audio

Routing Swhchers(St - )
(24, e s wnons) v i

elcctroacoustk
evelo ment

OPAMP LABS INC (21)) 934-3588

RGB-Syne Dist. Ampls. 2-i/24-0ut Audio l

1033 N Sycamore Av LOS ANGELES CA, 90038

Circle 235 on Reader Response Card 122 Olivia Drive Lexington, NC 27202

(704) 249-3526
FACTORY DIRECT CASES
Our Prices \ Custom or Circle 234 on Reader Response Card
Can't Be Beat - Stock Sizes
Call for Catalogue 800-645-1707
or Quote In NY 516-563-1181 WAN T E D
Roadie Products Inc. FAX-516-563-1390 1940 - 1965

Hi-Fi and Theatre Equipment
Altec, JBL, Western Electric, etc.
Amplifiers, Speakers, Horns, etc.

800 251-5454

Circle 237 on Reader Response Card

How To Place a Sound & Communications Ad

Print or type copy indicating capital letters and bold type. All rates are based

on column inch. 1X rate for a classified ad $63. (Includes borders, typesetting

and company logo if desired.) 1X rate for a marketplace ad (product) is $96.

Frequency discount available. Call for information.
CLASSIFIEDS

Q Business Opportunities
O Equipment for Sale

MARKETPLACE
O All product and services
Sound & Communications Ads

O Employment Wanted
O Facility for Sale

O Help Wanted QO Miscellaneous Get Results!
Company Name Name

Address Phone _ .
Method of Payment O Check Eclosed QVisa O American Express QMC

Card # Exp. Date Signature

Mait or Fax Copy to:
Sound & Communications Marketplace
25 Willowdale Avenue, Port Washington, NY 110050

Phone: 516-767-2500 FAX: 516-767-9335
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PRODUCT CHECK: MALLS AND
SHOPPING CENTERS

Products most frequently used in mall and shopping center installations...

... NOW IN PROGRESS

FIRST PLACE

SECOND PLACE

THIRD PLACE

P Microphones SHURE TELEX UNIVERSITY
R Speakers QUAM-NICHOLS ATLAS/SOUNDOLIER LOWELL
(o) CD Players SONY PANASONIC PIONEER, TEAC*
D ~ Tape Players AEI BOGEN o TEAC
U Amplifiers TOA BOGEN CROWN
C  video Monitors BURLE SANYO SONY
T ccrvcameras BURLE PANASONIC SANYO
S
* Indicates tie
|_____INLASTSIXMONTHS

FIRST PLACE SECOND PLACE THIRD PLACE
P Microphones SHURE TELEX UNIVERSITY
R Speakers QUAM-NICHOLS ATLAS/SOUNDOLIER LOWELL
0 CD Players SONY PANASONIC PIONEER
D ° Tape Players AEl TOA ° TEAC
U Amplifiers TOA BOGEN CROWN
c Video Monitors BURLE SANYO SONY
; CCTV Cameras BURLE PANASONIC SANYO

* Indicates tie

SURVEY METHODOLOGY

1 The sampling pool for the survey consists of sound and communications contractors from Sound & Communications’ subscription
u list. Only contractors within the United States and Canada are called,

2 In a telephone survey, contractors/installers selected at random are asked to identify what brand they used for various products in
= installations completed in the past six months and those in progress. A different type of installation is highlighted each month.

3 On completion of the survey, results are tabulated and the product brands are ranked on a scale from one to three, with number
® one having the most votes. Separate rankings are made for installations occurring in the past six months and for those in progress.

4. An asterisk (*) denotes a tie for that ranking.

Copyright © 1993 SOUND & COMMUNICATIONS PUBLISHING, iNC. Reprint of any part of contents without permission forbidden. Titles Registered in the U.S. Patent Office. Sound &
Communications (U.S. P.S. 943-140) (ISSN #0038-1845) is published monthly plus a special thirteenth issue in the fall by Sound & Communications Publications, Inc., 25 Willowdale
Avenue, Port Washington, N.Y. 11050. 516-767-2500. President, Vincent P. Testa. Subscription rates: U.S. — 1 year $15.00, 3 years $37.50. All other countries — 1 year $25.00, 3
years $67.50. Subscriptions outside of U.S. must be paid in American currency. Second-class postage paid at Port Washington, NY and at additional mailing office. POSTMASTER:
Send address changes to Sound & Communications, 25 Willowdale Avenue, Post Washington, NY 11050.
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AUX Reverse
Routing

it’s that simple!

F [ t
Master Section
i
Under the Hood
Careful attention to detail, as in individual circuit boards mixing, but at the touch of a button ii's ins.antly configured as a 16 by 6 plus 1
for each channel, fastidious component selection, and the Stage Montor mixer. Another Lutton and yau're set up for digital Multitrack
best of British engineering all combine to establish the recording. No fiiss — no compromise — ro limizations for the future. Our unique
Highost:standird of porformanse... perfosmiande that is S-LINK™ ves ihe GL2 the means to grow as you do. Desigred and built
_t]. ) )y &ng that have been bringing you audio tools with the superb specifications
daily tested and confirmed anew. ar y yoU Allen =
g ol ALLEN
The GL2 is ‘he Ids first multi-function mixer perfectly suited for Fr Hou m = N
M | his compact ’
. it reveals a new o t dept. M| H p N
GL2 e i <oy :
U 801.566.8800 - FAX 801.566.7005 HE ATH
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An all-new, long-span
cloth surround offers high
axial stability and freedom
from coil rubs.

Nearly 2 inches maximum
excursion without mechanical failure.

What a difference

an"A" makes...

A few years ago, designers of professional
high-output woofers fought to keep voice coils
coel-and in one piece-with high power inputs.
Today, there is a new battleground-maintaining

New spider

lasts 10

mechanical stability over months and even years of
actual use. Only Electro-Voice has engaged this
battle-and won.

tin‘{es longer.
t. }-'.“: e

Our 1000-watt EVX woofers were subjected to
five years of rigorous field testing and research into
failure modes not revealed in normal lab testing.
The result: the new EVX-150A and EVX-180A
high-power woofers are the finest woofers
currently available.

A variety of carefully evaluated changes were made
to the geometry and materials of all moving parts-spider,
surround, cone and voice-coil leads-giving the new EVX
woofers 10 times greater resistance to long-term fatigue and
as much as 5 dB more output capability than their predecessors.

Nothing comes close to the performance and reliability of an EVX.

Arrange for a demo at your EV dealer and hear for yourself what Increased clearaned
a difference an “A” makes. eliminates lead
breakage and ticking

noises at excursion
remes.
E Electro-Voice, Inc. a MARK IV company 600 Cecil St. Buchanan, Ml 49107 extreme
Phone: 616/695-6831 Toll free: 800/234-6831 In Canada: 613/382-2141
®
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