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AUDITORIUM UPGRADE

A college auditorium had to suffice for
both meetings and touring sound. The upgrade
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concentrated on live sound — using EASE for

prediction and an assortment of hardware with
“proven stability.” 32

THE RETAIL MARKET

The retail market is contracting and the
retailer is demanding more attention. Sound
contractors are looking for creative ways

to make money in a down

market. Cost saving
measures and flexible

arrangements
are keening
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need for a new metric in the
display field. 60

e CCTV AT RETAIL
Efficiency and effectiveness
characterize the latest developments
in CCTV security. Retailers can as-
sess the parameters of the systems
they need. Installers can find effi-
cient ways of designing the system.
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How’s business? The results
are in as sound contractors
respond to our annual sur-
vey — with some surprises
and some room for optimism.
Read on. 37

LOUDSPEAKER
DESIGN

Everything you ever wanted to
know aboutloudspeaker design.
Why Alnico disappeared, why
Beryllium is hard to find. And

howmanufacturerstrade designs, specs,
and cost. A comprehensive tutorial by

Mike Klasco.
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2-input, 3-output multiway tap digital delay line with 16-bit
Delta-Sigma A/D converter and a 48 kHz sample rate.

Introducing the IDL™ 1000

Digital Delay Line Processor From

Peavey

Don't let the
technicalities scare you,
This sophisticated picce of
equipment is designed to
eradicate the old nemesis
of sound architects —
time alignment of multi-speaker sound systems.

The IDL ™ 1000 digital delay processor from Peavey
Architectural Acoustics will make the task simple and
accurate. With over 1.3 seconds of delay (over .25 of 48
amile). the IDL 1000 can align multiple speaker 28 4
systems in churches and auditoriums, to even 48
the largest permanent installations such as g

A sliding security door is provided on the front panel to prevent
tampering with input and output level controls.

in 208
needed. a
formed that
delay memory by

individual drivers can be aligned
microsecond increments. 1 42
second delay line can be
dynamically shares the
switching to sterco

“B™ and output 3.

Y ’ mode and utilizing input

Setting the
IDL 1000 is a breeze
with its +digit LED
display and its
variable rate
increment and
decrement buttons.

MULTI TAP
DELAY LINE

The display window provides information on the status of the IDL 1000, You
can check or change the output delay times. delay units, and operation mode
(stereo or mono).

FENLEY

A RCHITECTURAL

To further speed setting the
P (cloys. the display can be et in
PR units of milliseconds. feet, or meters.
The IDL 1000 has a mute button for cach
output which can also be programinied to
compare the current delay settings (0 a zero delay.
The IDL 1000 utilizes a 16-bit Delia-Sigma AD
converter and a 48 KHz sample rute to keep the noise and
distortion
low as well as
to maintain a full
20 KHz bandwidth.
Both the mputs and
outputs e
electronically bafanced and use XLR connectors. Transformers for the
mputs and outputs are optional.

The IDL 1000 — simply i, &

Two input and three ouiput XLR connectors located on the back of the unit
have corresponding level controls located behind the security panel in the
Sront (transformers optional). An operation mode button sets tire IDI. 1000 t0
either stereo or monu operation. For exira protection againsi (amperiag, a
lock switch is provided which makes the controls of the uris inoperative.

Delay times can be calculuted by using
measurements in feet, meters, or milliseconds.
Each of the three oulputs are capable of being
individually muted to aid in programming delays.

To receive a catalog showcasing Peavey Architectural Acoustics' full line of sound equipment,
call or write: Peavey Electronics Corporation « 711 A Street « Meridian, MS 33302-2898 «
(601)483-5365 / Telex: 504115
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Opportunities

opsporstenisiy N\op'or-1/y/50ne-16N 1 a fuvorable
or advantageous combination of circumsiances 2.«
chance for advancement or progress.

I Whether your next project

= — ; is new or retrofit. custom
ol install or commercial—

AuraeSryle inzwall
loudspeakers ofler you
new opportunities for casy
installation and customer
satisfaction.

Unique mounting clamps
and separate system
components allow you to
install the bezel and grille
first. then wait until project
completion to mount the
actual loudspeaker. No
more worrying about
construction dust. paint or
vandals damaging your

. high fidelity loudspeakers.

Full-range system includes:
* 6" and 8" dia. models
2 * unique transformer

mounting posts for
constant voltage use

« attractive grilles that may
be painted or wallpapered

« selection of accessories.

0 DO - -/

Aura * Style

IN-WALL LOUDSPEAKERS

“an intimate part of the anmosphere,
but not the surroundings™




LETTER FROM THE EDITOR

sSurveys and Consumers

Sound & Communications, through-
out its 37 year history, has prided itself
on its grasp of the market. Much of that
grasp has come from you — the work-
ing professionals in the field. Each July,
as many of you will remember, we pub-
lish the results of our annual Survey of
Sound Contractors. This July is no dif-
ferent, as you'll find within these pages.

This spring, we sent out several thou-
sand questionnaires to contractors. The
questionnaires are designed to elicit in-
formation that can be quantified to give
you and other professionals an idea of
what the greater business is all about.

But more than that, we go to a lot of
trouble to ask a series of open-ended
questions. Our independent stat house
looks askance at us, because the an-
swers to those questions can’t be quan-
tified. But we think they are of vital
importance.

They give our readers a chance to give
their opinions, with no multiple choice
answers. Since you're a voluble bunch,
we trust the answers we get. They range
fromcomments onthe industry, onmanu-
facturers, on the competition, and on the
reps; to opinions on just what and whom
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you trust — which brands you find most
reliable, and what you expect from the
industry in the future.

We go to a lot of trouble to put your
answers together in a cohesive form.
You can read whatyou said in thisissue
of Sound & Communications in our spe-
cial eight-page section on the results of
thisyear’s Contractors Survey. I want to
personally thank all of you who re-
sponded. Without the time you spent
filling in the questionnaire, we’'d have a
far less valid study. I appreciate your
answers, and the special write-in an-
swers. We know how busy you are; so,
thanks.

Surveys of course aren’t exclusive to
Sound & Communications. CEDIA, the
Custom Electronic and Design Installa-
tion Association, undertook its own sur-
vey of its members this spring. The
results were decidedly upbeat, with 71
percent of the respondents having in-
creased their business last year, and
with 30 percent having grown by atleast
25 percent. Forty percent expect their
businesses to grow 100 percent in the
next five years. CEDIA’s industry sur-
vey seems to be part of a general move-
ment to establish the association as the
center of the residential electronic sys-
tems industry.

A soft economy may require special
outreach endeavors directly to custom-
ers. One of the questions we asked on
our Contractors Survey was how much
time you spend with your ultimate end-
user customer. For the answer to that
and myriad other questions, we hope
you read the results of our annual sur-
vey. Thanks again for your generous
responses.

Best regards,

Judith Morrison
Editor in Chief
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You just lost
your last reason not
fooun a TEF

Introducing RTA Software from TEF

TEF 20—The measurement
platform,

You've come to know TEF as
the powerful measurement
platform. Now, with RTA soft-
ware, the TEF 20 becomes the
one tool you can use everyday.

RTA—the TEF way—your way.
Choose 1, 1/2, 1/3, 1/6 and
even 1/12 octave band mea-
surements. View data in 3, 6 or
12 dB per division increments.
Store up to six sets of data in
memory, then perform overlays
Or compare your measure-

ments to a standard using the
difference mode.

Sound Synergy.

The TEF 20, Sound Lab® and
RTA software are powerful
allies for
analyzing
sound.
Equalize
a room
using
RTA in 1/3 octave mode, switch
to 1/12 for parametric equaliza-
tion, then use TEF Sound Lab
to do an ETC or NC measure-

O TR T

ment. TEF 20 and RTA soft-
ware—all the power and per-
formance you need in one
easy to use package.

For more information and
your free demo disk, call
1-800-833-8575.

Tef Systems. Sound intelligence
at your fingertips.

== 20
I=rs s

Techron Division, Crown, International

P.O. Box 1000/ Elkhart, IN 46515-1000

Phone: 219-294-8300
Fax: 219-294-8329

Distributed outside of North America by Amcron, a division of Crown International. TEF is a registered trademark of Techron Division, Crown  International
The Trademark SOUND LAB is licensed under United States Trademark Registration No. 1.424.678.
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COMPRESSION / EXPANSION CIRCUITRY i:‘

SEPARATE AND MIXEDOUTS [

MODULAR CHANNEL SETUP

DOZENS OF FREQUENCIES  »

EIGHT COMPATIBLE CHANNELS

TONE KEY SQUELCH

PORTABLE RECEIVER =

-y

TWO-YEAR WARRANTY @ ECONOMICAL AA MIC BATTERIES = 12+ HOUR LIFE =

{ A short story about inspiration and heavenly results. }

THREE LIGHTWEIGHT MICS & SHURE SM58 =

THE (HURCH WA SmaLL, Money Was Tigu,
DUT Pans WERE Ric. §0 THev Rouct A TOA.

appeared, sleek new mic in
one hand, receiver module
in the other. And in five
minutes he was finished. But
the praise was just beginning.

To spread the word, they would need
a good mic. So they bought one. A
TOA wireless. They were told, and
would soon learn, that because TOA
had the first modular wireless ever,
their system would grow right along
with the congregation.

In a crowded RF environ-
ment, the Tone Key is an
audio companion to the
primary signal — ushering
only the TOA signal to the
receiver,

The next few years were
busy ones for the
congregation, the
neighborhood and the
TOA wireless. Along
with a hotel next door and
trucking company down the
road came interference. Back
came the TOA
contractor —
salvation in hand.
With more than
twenty frequency

. modules — eight

. compatible
L, in any area
“ —exorcising

interference was,
literally, a snap.

TOA's new wireless system, the modular miracle — add or
change frequencies — up to four channels in one rack space.

That first system included a true
diversity receiver, one that fit
the new half-rack standard,

and a featherweight lavalier.
The Reverend noticed his %
new TOA mic gated silently

on and oft and delivered
excellent field strength, up to
300", for more than 12 hours

— all from a single AA battery.

I ".o
}

When the congregation moved to
their new building, they left
everything, except their TOA
wireless, behind. And fortunately
50, for no sooner had the choir

It wasn't long before the church
needed a second mic. Instantly,
their devoted contractor

Allehuia!

Diversitiy & Non-Diversity Receivers Featherweight Mics & Lavatier Portable Meeting Amp
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With TOA, you can asswe the Reverend Parker that his service
1on't be imtermipted by the dispaicher at Bamey's Trucking.

information call 800/733-7088.
In Canada: 416/564-3570

z1 TOA

YOU'LL LIKE WHAT YOU HEAR

settled into their pews
when they raised their
collective voices for two
more mics. Miraculously,
what was once just one
receiver had multiplied
and was now four in a
single rack unit. A chorus
was raised for the forward
thinking contractor and
the TOA wireless system.

Isn't it reassuring to know that
through all the uncertainty, through

all the
changes,
there's one
system, one
company
that offers
heavenly
results.

For more
inspirational

|

Portable Receiver

OVER 300" RANGE

MITVAVT IHOEMYIHLVE S

A40O/NO LNTTIS

ALISYIAIO-NON ANV ALISYIAKI INNUL L]

YOLYIIANI ¥IANOL MOTUIT L)

L JOLS 440-7170% =

{ONILOIN) ISION

HO13INC

i: | QUVANVES XOVYATVH



Maybe we should
give away our products.

And sell our service.

The thought has occurred to us more than
once. Not that Quam products aren’t worth the
money. They are. We build some of the best-
made, most innovatively-designed loud-
speakers, baffles, backboxes and-accessories
in the industry. But we know you can buy
adequate product elsewhere.

What you can't buy elsewhere is our
service. Beginning with a factory inventory of
70,000 catalog items, with same-day factory
assembly of 3450 different loudspeaker, baffle
and transformer combinations. And shipment of
your order within 24 hours—without exception
and without backorders—so you can have the
Quam products you need, when you need them.

We manufacture and stock not only a dozen
different 8" models, but the hard-to-find loud-
speakers as well. With Quam, you have a wide
choice of speaker sizes and configurations—
from 2" and 5" intercom speakers to 3" outdoor

speakers to 12" coaxial foreground speakers—
that are standard items ready to ship, not
specials that make you wait.

Exceptional quality—and quality control—
is another Quam service. No guesswork. No
costly testing time or call-back problem. Power
ratings for every Quam speaker are established
in accordance with EIA RS-426 Standard for
Loudspeaker Power Ratings.

And, wherever you are, there's a Quam
representative close by, knowledgeable and
helpful. This national capability is worth
something, too.

It's hard to put a price on this kind of com-
plete service, so we'll continue to give it away
to the sound contractors who buy our products.
They know what a bargain they're getting!

The
Quam:sound

Decision
since 1930.




NEWSLETTER

ACQUISITION OF CELESTION

Kinergetics Holdings (U.K.) Limited, a London-based venture capital group, has signed an agreement to
acquire Celestion International Ltd., pending Celestion’s shareholders’ approval. At the same time,
Kinergetics has acquired KEF, the high fidelity loudspeaker company that had been in financial straits.
Kinergetics Holdings is a newly formed investment company with three shareholders: GP Venture Capital
Limited (H.K.), Kinergetics Research (U.S.A.) and a U.K.-based venture capital company. Celestion
International is the loudspeaker manufacturing division of Celestion Industries plc. Stuart Harris,
director of corporate development for Kinergetics Holdings (U.K.) said, ‘‘Kinergetics Holdings, with this
considerable capital infusion, strategically aligns the now financially secure KEF with the equally
respected and successful Celestion. In effect we have enormously enhanced the potential of the KEF
acquisition by adding on Celestion.’’ Harris said KEF and Celestion will remain independent, maintaining
U.K.-based R&D and manufacturing, with ‘‘more aggressive product development programs and
increased advertising and promotion planned for both brands.”’

According to Peter Wellikoff of Celestion Industries in the U.S., ‘“This means that the audio division,
Celestion International, will no longer be a part of Celestion industries plc, a conglomerate holding
company in the clothing, textiles and (formerly) audio industries. As part of Kinergetics Holdings we will
be able to concentrate more effectively on the audio industry. We in Holliston, Massachusetts and at
Ipswich, England are all very excited as this represents a great opportunity for us to grow at a faster
rate than before and have more adequate financial support. Celestion’s business will continue exactly as
before.”’

DJ EXPO PLANNED

The 1992 International DJ Expo will be held November 9 through 12 at the Sheraton Chicago Hotel.
Exhibits will run for three days, November 10 through 12. Over 20 panels and workshops are planned
for the four day convention, in addition to nightly artist showcases, and the second annual DJ Spinnceff
and the annual DJ Times Awards. The DJ Expo is sponsored by DJ Times magazine, published by
Testa Communications.

JAFFE ACOUSTICS REQRGANIZED

Jaffe Acoustics, Inc. has been reorganized as part of a long- range strategic business plan, according to
its founder, Christopher Jaffe. Dr. Jaffe’s two senior colleagues, Mark A. Holden and Paul H.
Scarbrough, have been named full partners in the firm, which will be called Jaffe Holden Scarbrough
Acoustics, Inc. According to Jaffe, ‘‘Some of the projects we are working on now won't be completed
until some time in the early 2000s. By assuring our firm’s continuity, we also assure our clients that we
will be there to follow through with the same dedication and depth of expertise they expect from us
now.’ Jaffe Acoustics was founded in 1959. Among them, the three partners have been responsible for
more than 200 major facilities throughout North America, Europe and the Far East.

CEDIA TO EXPAND CONFERENCE

Seeking to increase the size and broaden the appeal of its annual Management Conference and Trade
Expo, the Custom Electronic Design and Installation Association has announced it is expanding by three-
fold its exhibit space, removing limitations on booth size, and drastically reducing attendee registration
feels. The association will also extend its promotion of the event to a greater number of industries,
including lighting, security, communications, and energy management products. The conference is
scheduled for October 7 through 10 at the Loews Anatole in Dallas. According to Rob Gerhardt, co-
chairman of the Expo Committee and treasurer of CEDIA, the goal for the expo is an increase in
attendance to 3,000 people. The pre-conference registration fee for members will be $25. CEDIA expects
to attract more than 100 manufacturers to the 73,000 square foot exhibit hall, and for the first time will
allow exhibitors to have any type and size of exhibit booth. In the past, booths were limited to 10 x 10
tabletop displays. The total number of educational topics has been reduced from last year. The program
will include 120 course hours covering sales, design, home theater, and other aspects of custom
installation. A one-day seminar covering the nuts and bolts of design, application, and programming of
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NEWSLETTER

integrated systems will be conducted by members of the Systems Integration Council, a new body within
CEDIA. Additional basic courses will offer certificates of completion. A fee will be charged for education
courses; panel discussions and forums will be free. A Client Day is planned, during which CEDIA
members will be allowed to escort a limited number of clients to the exhibit floor to view products.

The Systems Integration Council of CEDIA has replaced the Home Automation Committee. According to
Michael L. Avery of Electrocom, co-chairman of the new council, ‘‘“The purpose of the SIC is to develop
and promote CEDIA’s involvement in the integration of all electronic systems in the home. CEDIA will
move beyond Home Theater and push its leading edge posture into broader, more expansive systems
applications. . . . The SIC has brought together ... a diverse collection that is representative of the
technologies that we will be integrating, i.e., security, entertainment, telecommunications, CATV,
standards, HVAC, computers, energy management, utilities, controls, software and design.”’

VSI ANNOUNCES FUNDING

VSI Enterprises and private Belgian investors associated with CyberVision, n.v. have announced the
completion of the purchase of $500,000 of VSI's common stock and a co-marketing agreement between
VSI and CyberVision which provides for the development and production of a PC-based desktop
videoconference product. The company expects the new product to incorporate full motion interactive
videoconferencing with interactive data exchange. The product can reportedly be networked with the
installed base of larger videoconference room and rollabout systems, and will operate under Windows
3.1. Beta tests are expected by October of 1992.

GENTNER COMPLETES ACQUISITION

Gentner Communications Corporation has announced the completion of the acquisition of all products,
product rights and technology of MacroMedia Inc. According to Gentner president William V.
Trowbridge, the acquisition was primarily made to strengthen the company’s emphasis on digital audio
storage through the addition of Audisk which provides radio broadcasters with a direct replacement for
carts and cart equipment in both production and master control locations. MacroMedia business and
financial activities are being transferred to Gentner’s corporate headquarters in Salt Lake City. Product
development and customer support operations are expected to remain in Northfield, Minnesota.

DIGITAL EQUIPMENT ACQUIRES BASYS

Digital Equipment Corporation has announced the acquisition of BASYS Automation Systems from
Independent Television News. BASYS is a worldwide leader in broadcast automation, and has pioneered
integrated newsroom automation. ‘‘This is a strategic move for Digital as we pursue an aggressive
growth strategy for the media industry and the broadcast market in particular,’’ said Bob Farquhar,
Digital’'s media business unit vice president. ‘‘We are sending a clear signal about the depth of our
commitment to the industry.” Farquhar said BASYS would be run as a wholly owned subsidiary within
Digital, as part of the worldwide Media Industry Business Unit.

STEWART FILMSCREEN PURCHASE

Stewart Filmscreen Corporation has purchased the Opta division of U.S. Precision Lens, Incorporated.
OptaScreen is a Fresnel/lenticular rear projection screen system. The newly acquired manufacturing
facility is located in suburban Cincinnati, and will service Stewart’s existing consumer and commercial
world markets in the audio/visual projection business. Donald Stewart, executive vice president of
Stewart Filmscreen, said that the new division ‘‘further enhances Stewart’s full line of professional
projection products.”

10 Sound & Communications



Panasonic Makes It -

To Put Security In Place.

Now it’s easier than ever to have security in
all the places you need it most. With the
Watchdog Mini CCTV System from Panasonic®

It's convenient. There’s no complicated wiring.

Just one cable between the camera and monitor.
And one easy to install mounting bracket. In
minutes your Watchdog is in place ready to go to
work for you.

It’s affordable. So you can put security where
you need it. Whether it be in a store, office or
waiting room. And the Watchdog is also ideal for
homeowners who are looking for professional
quality security camera systems.

Best of all, it's from Panasonic. So you'll get
the features you need, like automatic light
compensation and outstanding picture quality

Simulated monitor pictures

with 500 lines of resolution. You can even
expand your Watchdog System to include up to
three cameras. And maintain a permanent visual
record by adding an optional time lapse recorder.

So don't wait any longer for the security you
need. The Panasonic Watchdog Mint CCTV
System makes it easy.

For more information and your nearest dealer,
call: NE (201) 348-7303, MW (708) 468-5200,
SE (404) 717-6835, SW (817) 685-1117,

W (714) 373-7265.

Panasonic

Closed Circuit Video Equipment
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LETTERS TO THE EDITOR

Kudos, Satellites
and Divisions

Either I'm getting old and senile, or you
have really tuned into the crux of modern
electroacoustics with your May 29 issue
of Sound & Communications. Articles on
schools, Albertville and the Neil Muncy
interview are “telling it like it is.”

Kudos to you!

Angelo Campanella
Campanella Associates
Columbus, Ohio

ANOTHER SUPPLIER

I enjoyed your article on ASCAP and
BMI. 3M is also a supplier of satellite
music and background music systems via
tape, which Iwish had beenmentioned. In
the future if possible I would appreciate it
ifyou also could mention that3M isalso a
large supplier to many chains.

If you're ever in Nashvegas give
us a call.

George Degerberg
E.S.S,, Inc.
Nashville, Tennessee

WHO NEEDS IT?

1 would like to add a few comments to
my article on specification writing that
appeared in the April 27, 1992 issue of
Sound & Communications regarding
the so-called “Division 17”.

The audio and video portions of con-
struction projects are usually placed un-
der “Division 16 — Electrical” in order to
assure thearchitectthat professional over-
sight will be afforded to that portion of the
project. Professional oversight in this in-
stance means the application of a stamp
byaregistered professional engineer, who
thereby assumes the responsibility for
and liabilities connected with that portion
of the specification.

Attempts to promulgate the use of the
fictional “Division 17” have not met with

12 Sound & Communications

success for this and one other very im-
portant reason. If the consultant or con-
tractor can convince the architect that
the work can be performed absent of the
electrical engineers oversight, there are
ample sections in the other 15 construc-
tion divisions under which a spec can be
prepared. Here is a list of some of the

alternatives:

05600 — Architectural Metalwork
10250 — Service Wall Units

10500 — Lockers

10530 — Protective Covers

10750 — Telephone Specialties

11060 — Theater & Stage Equipment

11130 — Audiovisual Equipment

11190 — Detention Equipment

11480 — Athletic Recreational & Therapeutic

Equipment

11600 — Laboratory Equipment

12624 — Restaurant/Bar Furniture

13015 — Cable Supported & Fabric Structures
13020 — Integrated Assemblies

13034 — Sound Conditioned Rooms

13081 — Sound & Vibration Control Specialties
13152 — Swimming Pools

14200 — Elevators

14500 — Material Handling Systems
09500 — Acoustical Treatments
10416 —Computerized Directories & Message

Boards

10501 — Locker Accessories

10670 — Storage Shelving

11020 — Security & Vault Equipment
11070 — Musical Equipment

11138 — Conference Room Equipment
11400 — Food Service Equipment
11700 — Medical/Hospital Equipment
12640 — Open Office Systems

13032 — Athletic Rooms

13046 — Shelter & Booths

13156 — Whirlpool Spas/Hot Tubs
14320 — People Movers

Ifyou can’tfind itthere, the application
probably doesn’t exist, so who needs

Division 17?

James K. Wood

AVFM Associates

Rumford, Rhode Island. H

Products

ILLINOIS

Elk Grove Village
Morton Grove
LOUISIANA
New Orleans
MARYLAND
Gaithersburg
Owings Mills
MASSACHUSETTS
Allston
MICHIGAN
Detroit

North Detroit
MINNESOTA
Minneapolis
NEW JERSEY
Fairfield
Pennsauken
So. Plainfield
NEW MEXICO
Albuquerque

The

Major Brand Sound
From ADI Include:

AND 6 LOCATIONS
iN CANADA

To reach the center
near you, call
1-800-233-6261

Available
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Over 75 Locations
in North America:
ARIZONA NEW YORK
Phoenix Albany
North Phoenix Bohemia
CALIFORNIA Brooklyn
Anaheim Buffalo
Carson Lynbrook/Valley
Cerritos Stream
{rwindale Ozone Park
N. Hollywood Plainview
Riverside Staten Island
San Diego Yonkers
COLORADO NORTH CAROLINA
Denver Charlotte
CONNECTICUT Greensboro
Cromwell Raleigh
Milford OHIO
FLORIDA Cincinnati
Boynton Beach Columbus
Clearwater Oakwood
Jacksonville OKLAHOMA
Miami Airport Oklahoma City
N. Miami Beach gFLE'GgN
ortian
S PENNSYLVANIA
GEORGIA Pittsburgh
Atlanta Plymouth Mtg.
Doraville Philadelphia
HAWAL (See Pennsauken, NJj
Waipahu RHODE ISLAND

Warwick
SOUTH CAROLINA
Columbia
TENNESSEE
Nashville
Memphis
TEXAS
Dallas
Houston

San Antonio
UTAH

Salt Lake City
VIRGINIA
Alexandria
Norfolk
Richmond
WASHINGTON
Kent

Kirkland
WISCONSIN
Milwaukee

service people.

AD
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CBOp

NOW YOU CAN GET
MAJOR BRAND SOUND PRODUCTS
AT A LOCATION NEAR YOU!

TOA. Atlas/Soundolier. Bogen. University. terms if you qualify. Plus technical training

Paso. Shure. Furman. Aphex. Pro Co. and support.

These are just some of the brands you'll Find out what a difference convenience

find at ADI's 70 locations across the U.S. makes at ADI. Call or visit the ADI

Plus residential systems for home theater convenience center near you today.

and multi-room audio. To reach the ADI convenience
You'll also find the nation's largest stock center near you, call:

of CCTV, intercom, access control and other 1-800-233-6261.

low voltage systems. All computer linked

for total accessibility. And backed by 16 The servics people. o
systems specialists and hundreds of

sales experts. —é
ADl is just for you, the contractor. We sell H

wholesale to the trade Only. You get credit A SUBSIDIARY OF PITTWAY CORP.
Circle 218 on/Reader -Response Card




FIRST PERSON

THE LARGEST MEETING

It is already famous
for being the largest
meeting of its kind to
take place in the
United States this
year. The New York
Times and New York
Newsday reported it
as the largest business
meeting ever on Long
Island.

I'm talking about Computer Associ-
ates’ week long (April 9th-16th) Grand
Opening for theirnewIslandia, New York
headquarters and sales kickoff. Thirty-
two hundred employees fromall over the
worldattended over 40 meetingsranging
from company founder-chairman Charles
Wang’s welcome and state-of-thecom-
pany address at the Nassau Coliseum, to
technical and trends issues in the soft-
ware industry.

My New York City based company’s
(Simultaneous Wireless Interpretations)
part in this extravaganza was to provide
the equipment, technicians and support
personnelforinterpreting these business
meetings from English into four lan-
guages (French, Spanish, Italian and
German) for approximately one third of
the attendees.

A project of this nature requires exten-
sive planning and team work. Our Presi-
dent, Lori Ungarsohn-Fagin, Engineer-

Jeff Ader is Director of Technical
Services for Simultaneous Wireless
Interpretations.
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By Jeff Ader

ing Manager Siu Chin and I conducted
site surveys, personnel training sessions,
drafted logistical timetables and oversaw
a zillion details that were essential to the
smooth operation of the interpreting end
of the conference. We were in constant
communication with Computer Associ-
ates personnel, team leaders and chief
Bob McWilliams from TAVS, Atlanta,

OF ITS KIND

Services to coordinate the interpreters,
andamanagementteamfromWells Fargo
Guard Services to review security details
at every site where equipment would be
left in place for seven days of intensive
meetings. All of this planning took place
over a period of five weeks. We would
normally need six months! It was chal-
lenging, exhilarating, aggravatingand ex-

Tent for the grand opening party of CA World headquarters in Islandia, New York.

Catering and Sales Managers from these
Hotels and Banquet/Catering facilities:
LaGuardia Marriott, LongIsland Marriott,
Marriott’s Wind Watch, Holiday Inn-
Ronkonkoma, Huntington Towne House
and Crest Hollow Inn. We also met with
Mary Neubacher of Berlitz Translation

hausting, to list a few of the adjectives.
The Nassau Coliseum’s very able As-
sistant General Manager Lance Elderand
staff were more than helpful, by allowing
us to come back and run equipment tests
to insure complete coverage with our
wireless broadcasting equipment. This



WHEN IT Leading experts in recording, film post-production
and live sound are discovering the many advan-

tages of the Behringer 2-channel and 8-channel
DeNoisers. They know Behringer takes the noise
out of the dirtiest signal path without altering the
audio quality. Their reactions show why Behringer

CAME TO is now the most talked about name in professional
audio circles.

“Simply lovely. Smiles all around. Room agreement
was unanimous: We want this thing on all our

BEH RI NG E R tracks.”” Mike Joseph—Editor REP, March 1992

| have used similar ‘single-ended’ devices on the

mixes of ‘Ghost’ and ‘Godfather Il and found

the Behringer Mark lll to be superior in every

category—from ease of operation to final result.
WE LET THE ’"Consequently, | am—without hesitation—

recommending to LucasArts/Skywalker Sound that

they buy at least four channels of Behringer

Mark it DeNoising for each mixing console here and
in Los Angeles; a total of twelve mixing rooms.”’

Walter Murch—Film Editor and Music Mixer,
EXPERTS e e e e
#1f the phrase noise flooris in your vocabulary and

you would prefer that it was not, get a Behringer
single ended noise reduction unit to the top of

your got to have one list.”” Robert Scovill—Sound
MAKE TH E Engineer/Mixer, Rush/Def Leppard
The experts know why Behringer DeNoisers let

them take the noise out and leave the
audio guality in. Isn't it time you

NOISE discovered all the good things =
o Behringer can do for your audio?

THE PERFECT EAR. .~ BEHRINGER

i}
It |
.Q

i

il

Exclusively distributed in the US by Samson Technologies Corp, PO. Box 9068, Hicksville NY 11802-906

Circle 201 on Reader Response Card




0'Toole

Co

After 37 years
n the sound business....

what a refreshing change IMP is"

"Installation is incredibly easy
“and the results are truly

in the listening" , v
B Tom O'Toole

g'r:‘i //LA;""' “‘-‘T\

Wyar:

Better sound quality
_ Simple design
‘Easy installation
Proven reliability

Competitive cost

Practical products
revolutionizing :
multi-loudspeaker installations.

IMP has become a permanent
member of O'Toole Communications

For info on how IMP can work for you
Call or write today

IMP Systems Inc

P.O. Box 398063
Miami Beach, Fl. 33139-0063
(305)534-6870 Fax (305)534-6874
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mmunications

of tent at the
Islandia grand
opening party.

was the site where CA chairman Charles
| Wang would speak to over 3,000 employ-
ees. Itwould betelevised, taped and shown
| on a huge screen behind the podium on
stage. There was no space to put our
soundproof booths for the interpreters,
so we had fo set up in the dressing room
area and have video monitors broughtin.
| Itis very important for interpreters to see
what the speakers are doing. Body lan-
guage and facial expressions are an inte-
gral part of simultaneous interpretation.
Because ofthe large number of simulta-
neous interpreters involved (on our busi-
estday, there were 80, utilizing 40booths),
we had one person on each team desig-
nated to interface with them. By keeping
in close communication, we were able to
provide a good sound source and more
than enough receivers required for each
meeting room.
Requirements kept changing until two
' days before the meeting started Lori, Siu
and [ had to figure out how, when, what
and where to move our people and equip-
ment each day. Plus, we had to be ready
for any emergencies that might arise fora
meeting of this size and duration. We
rented mobile phones for every site su-
pervisor and area manager. It was very
’ important to know that meetings were
starting on time, with no problems. If
| something wasn’tworkingwe would know
instantly and be able to shift people or
equipment. We had seven sites in total
overaone-week period. We had six teams

Y Total AV’s video
setup inside of
the Nassau
Coliseum in
Uniondale, New
York.

consisting of a supervisor and two or
three technicians for a total of 27 people.

In order to get information out to these
people, we put together flow charts for
equipmentand job assignment sheets for
all personnel, including supervisors. Our
technician’s manual included travel ac-
commodations, meal arrangements and
allowances, troubleshooting tipsanddress
code requirements. We conducted train-
ing sessionsto familiarize everybody with
the equipment we were going to use, the
standard for setting it up and breaking it
down. Everybody got to know who their
team supervisors were and how to get in
touch with them if the need arose.

I must say that we did a great job of
preparing our technicians, as the follow-
ing story will show. This occurred at the
Huntington Towne House on April 15. Ed
Montalvo relates, “As the presentation
began, the PA system (fortunately not
ours) providing sound amplification for
the audience and sound source for the
interpreters went dead. Not even a hum!
We had them turn the old house system
on for us, but they could be heard in the
next room. We were finally able to adjust
the volume but were still left with getting
sound to the interpreterbooths. I grabbed
amicrophone, ran a long cable and stood
onachairin front ofthe speakersuntil the
new PA system arrived during the coffee
break. After that, all ran smoothly.”

It was definitely an experience we’ll
remember for a long time. u



You could spend more and get less,
but let’s leave that to the government

_A000,000000_
— ™ ___ _

\‘ =
lfyou were a congressman you might not care about cost. Since sound qualily is your primary consideration we’ve
But you're an audio professional so chances are you think made it ours also. Our equalizers are transparent, quiet and

more wisely before you spend. clean. And like great political

When it comes to graphic speeches, our EQs let you
equalizers, AB International’s hear exactly what you want.

line is the wisest choice you But the best way to find

can make. Our graphic EQs  The Model 231. At $599 it’s the next best thing to voting your own pay raise. out about our graphic EQs is

offer professional features you need such as range, voliage, to try them yourself. Visit your pro audio dealer and make
ground/lift and passive bypass switches, and XLR, phone the AB comparison. Wouldn’t you rather spend a little extra
and RCA inputs and outputs. Best of all, our prices are more  time instead of a lot of extra cash?

competitive than those at the pentagon. AB International Electronics, Inc.

1830-6 Vernon St., P.0. Box 1105
Roseville,CA 95678
(916) 783-7800 FAX (714) 777-3067
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THE ANSWERMAN

In Search of . . . Manufacturers

UNDERWATER
ADVANCEMENT

Dear Answerman,

Unfortunately, our country is not as
advanced as yours and so most of the
audio equipment is imported, with only
very limited items being manufactured.

This is the reason for my letter. I am
looking for the manufacturers of under-
water loudspeakers as used by the syn-
chronized swimming clubsin your coun-
try. I don’t know where else to turn in
looking for this equipment and thus
thought that you might be able to sup-
ply me with names and addresses or fax
numbers of manufacturers of underwa-
terloudspeakers. ] am particularly look-
ing for a speaker either manufactured
by a company called Lu Belle or La Bell.

Mark Visser
Professional Audio
and Lighting
Durban, South Africa

Dear Mark,

There are a few manufacturers of un-
derwater speakers available to sound
contractors. Typically, most underwa-
ter speakers are U.L. approved. Appli-
cations range from military, such as
encoded submarine communications,
to synchronized swimming, entertain-
ment and voice warning for lap swim-
mers, and background music for pet
fish owned by Yuppies. Underwater
acoustics is actually a major field of
research, and the Journal of the Acous-
tical Society of America usually has
about 60 pages of papers specifically on
this topic each month.

Pam Michael surveyed these devices
lastyear in the May 1991 issue of Sound
& Communications. The last time I
came across the firm you are searching
for was about 20 years ago in a paper in
the AES Journal. If any readers know if
Lu Bell is still around, let us know.

18 Sound & Communications

Pioneer also made underwater speak-
ers about

20yearsago, buthassince evolved from
the sea to marine (salt spray resistant)
speakers for boats and their “PET” Divi-

UNDERWATER
ACOUSTICS IS
ACTUALLY A MAJOR
FIELD OF RESEARCH.

sion commercial outdoor speakers.
The best known underwater speaker
suppliers include University Sound and

wﬂﬂ!ﬂﬂﬂ

Fostex. University’s UM-30 uses the
case’s structural enclosure as the sound
transducer and can be used in fresh or
salt water. Fostex’s US3000 can be in-
stalled temporarily, as from a float, or
installed permanently asa standard pool
lighting fixture. The speaker and cable
are coated with plastic resin to protect
against salt chlorine corrosion. Safety
featuresinclude athree-wire system with
a dedicated ground wire. (University
Sound, 818-362-9516. Fostex, 213-921-
1112)

CAN YOU BUY
AMERICAN?

Dear Answerman,

Do any American companies make a
dual cassette deck? And what about an
American tuner?

Paul Johnson
Richmond, Virginia

Dear Paul,

These days there is often no so single
answer to where a product is manufac-
tured. Buy an “American” car like a
Chryslerandyouwillfind itisassembled
inCanada, four door Honda Accords are
from Ohio, and Volkswagens are as-
sembled in Mexico (I get a kick out of
the line “German-engineered” in their
ads).

Inworld class products, multi-national
“content” is the rule and audio is no
exception. The Answerman recently fin-
ished working on a product line for
Yamaha (Japan). Certainly one would
think this would be a Japanese product,
but actually all the speaker and horn
components are made entirely in the
U.S. and the assembly is at Yamaha’s
factory in Georgia (which is sort of part
of the U.S.). Conversely, many U.S.
branded electronics are built in Japan,

THESE DAYS THERE
IS OFTEN NO SO
SINGLE ANSWER

TO WHERE
A PRODUCT IS
MANUFACTURED

Taiwan, or Korea.

In any case, there are two dual<cas-
sette decks that are assembled in the
U.S. One is the Rolls and the other is the
Stanton TT2200. Both offer variable
speed and rack mounting. The Rolls is
often used with their Karaoke front-end
preamp, while the Stanton is either used
directly or with one of their disco-mix-
ers. They are popular in aerobic studios
and for background music. (Stanton
Electronics, 516-349-0235. Rolls Corpo-
ration, 801-562-5628.)

U.S. made tunersinclude afew profes-
sional broadcast monitor-grade prod-
ucts: Day Sequerra, partof International
Jensen; Magnum Dynalab; and



Inovonics. For more modest tuners, you
will have to settle for imported units
manufactured for U.S. companies, such
as the products sold by Carver and
Parasound. Unlike many hi-fi manufac-
turers, both Carver and Parasound are
interested in establishing sound con-
tractors as part of their dealer networks.
(Carver, 206-775-1202. Day Sequerra,
617-821-2312. Magnum Dynalab, 815
367-3000. Inovonics, 408-458-0552,
Parasound, 415-397-7100.)

BANKRUPT BELFRY

Dear Answerman,

Over the past several years | have
purchased and installed belfry sound
systems made by Tape-Athon of 13633
Crenshaw Blvd., Hawthorne, California
90250. Recently, when I wrote them to
purchase a tape, the letter was returned.
Investigating, I have found that they
went bankrupt last fall.

I had been promised a schematic dia-
gram of the newest model 2000
Soundmarker, a dual-channel unit that
provides hour strike as well as chimes,
as designated.

Do you have any information, or have .

the means of getting any information, as
to who might have purchased the assets
of this defunct organization in the hope
thatI may be able to secure the schemat-
ics needed to service this unit in the
future?

The first system thatI purchased from |

them was back around seven years ago
and has been operating fine, save for a
lightning strike it received. I want to be

able to keep this system in full opera- |

tion, and the customer desires to pur-
chase additional tapes.
Any information that can be secured
would be greatly appreciated.
Edward Scribner
Schoharie, New York

Can anyone help, perhaps some
refugee from Tape-Athon, or someone
from the service department of a Tape-
Athon installer? | |

110%.
25 HOURS
A DAY.
366 DAYS
AYEAR.

TASCAMSs industry-standard 122MKli has

alottolive upto.

Starting with its own reputation as the
hardest working professional cassette deck in
broadcasting.

No problem.

Because the 122MKll was designed from

Day One to withstand the ravages of people
who detest dead air as much as you do.
its FG servo, direct-drive capstan motor

was designed to handle the kind of round-the-

clock cueing and rewinding that burns most
other motors out fast.
The unigue Hysteresis Tension Servo

Control actually lets you adjust take-up, back-
tension and torque with open-reel precision. So
you maintain the same back-tension through-

out the entire cassette, significantly reducing
wow and flutter and distortion.

And while relentless play tends to take its

toll on convertional tape heads, the 122MKif's

three cobatt amorphous heads are buitt for the

long run, delivering crisp, clean sound that's

enhanced even more by a choice of Dolby*B,

C and HX-PRO.
But even all that's not all. Because the
122MKll also features front-panel bias and EQ,

+4 dBm XLR-balanced Ins and Outs and a sug-

gested retail price of just $1099
For more on the broadcast deck buift to

work like theres no tomorrow, every day, call or

write TASCAM.

TASCAM

©1991 TEAC America, Inc., 7733 Telegraph Road, Montebelio, CA 90640, 213/726-0303.
*Dolby B C and HX-PRO are registered trademarks of Dolby Laboratories Licensing Corporation
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Wooing
the

Retail Market

Creativity in a Contracting Business

ound professionals who want
S to cater to the retail market

will have to shop around for
clients. Given the recession’s effect on
retailers, wooing a willing retailer or
mall developer will take some doing.

“There’s going to be a contraction in
the amount of retail space; everything
you read leads you to believe that,” says
Bill Little, president of Quam-Nichols.

“In any given year, the climate is hot
in one area and weak in another,” says
Bud Waters, national sales manager at
Atlas/Soundolier. “I don’t think it'sever
been hot nationwide that I can remem-
ber in 16 years in the business. Cur-
rently, I can’t think of a single territory
where it’s hot right now. The areas that
generally seem to be almost recession-
proof — southern Florida, southern
California — are down. And when
they’re down, you can pretty well imag-
ine what the rest of the country’s do-
ing.”

Imagine, indeed. “Retail sucks!” says
Andy Musci, VP, Altel. “Everything’s
going downthe tubes, and nobody wants
to spend any money.”

Still, 10 to 15 percent of the business
at Associated Sound in Sacramento has
always been for retail clients, says An-
thony Brown, production manager, add-

Maria M. Conforti is a freelance writer
in the New York area and a frequent
contributor to Sound &
Communications.
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BY MARIA M. CONFORTI

ing that those the numbers are steady
even now. Though GMF Sound Inc. in
Orange, California has contracts with
several discount and upscale chains, its
executive VP, Dennis Bethune, notes
that market growth has — at least —
stagnated. “We haven’t seen too much
[retail growth] atall,” he says. “In terms
of the markets where we get a service
call, it has died out. It is certainly not
expanding in the existing market. The
only markets where we see any develop-
ment at all are the markets outside the

Bud Waters, national sales manager ai
Atlas/Soundolier.

[Los Angeles/Orange County] area.”

"The end-users are more into simplic-
ity, and higher-end products, but they
still want to pay a low-end price; that'sa
lot more apparent,” says Waters. “We
do a lot more negotiating than we ever
did before as a result of the competitive
market. On the manufacturing side,
there are more and more players. At
NSCA five years ago, there were 150
exhibitors; now there are 300 and a wait-
inglist, so the pie is being divided up by
more participants. Theretail useris quite
a bit more demanding on the systems
integrator, that’s for sure. I's more com-
petitive, and they realize they have a
greater opportunity to go out there and
negotiate. And people expect more for
their money nowadays because money’s
tighter.”

Given the volatile nature of retail to-
day, is it worth the risk? “Although I'm
very optimistic because my company’s
going gangbusters, I'm still on the pes-
simistic side about getting paid, quite
frankly,” Musci says. “Even [a national
chain], whichisahotretailer — I'mstill
waiting for money 120 days later. So I
think thatanybody’s gotto be concerned
with the financing picture of any retail. I
think there’s some comfort in dealing
with [healthy national chains], but your
average retailer is trying to save every
nickel he can, and hold onto the money
as long as he can.”

Most of the retailers that are in place
rightnow are pretty solid and are willing



to make the investment for a system,
contends Carl Gebhardt, vp/sales for
Sound Products Inc. The Minneapolis
firminstalls systems for 3M background
music. “I see it getting more price-com-
petitive,” he adds. “The people who are
purchasing systems are going to have to
takealook at their vendors to make sure
that they have the capability to do what
they say they’re going to do. Everyone ]
talk to generally does a good job of
shopping around.”

Competition is stiff, Brown says,
from other contractors and “especially
corporate retail folks. And then other
folks — speaker manufacturers, ampli-
fier manufacturers — corporate manu-
facturers are trying to get in the door.
Manufacturers and rep firms get the

SOUNDSPHERE SPEAKERS LOOK & SOUND
CHOSEN BY CUB FOODS STORE CHAIN

While Soundsphere Loudspeakers have been utilized in Cub Foods stores
in Eden Prairie, Cottage Grove, Bloomington and Plymouth, Minnesota, the
most recent installation has been at the newest 120,000 sq.ft. store in Apple
Valley. Twenty-five Soundsphere #110A speakers with transformers tapped
at 75 watts were installed to gain quality music and voice page.

Craig Streich, the Store Manager, takes advantage of the music quality and
added efficiency of clear voice page when reassigning workers to various

tasks in the expansive store.

Scott Miller, Manager of Pro Sound at Muzak of Minneapolis, notes that the
Cub Foods executives selected parchment-colored # 110 Soundspheres to
meld with the ceiling color and felt that the shape and color were highly
compatible with the contemporary interior design esthetic.

Write or call direct for further information.

SOUNDSPHERE
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retail clients so confused that they don’t
know what to do.”

Not to mention the rivalry between
sound pros and electricians. “A lot of
electrical contractors are doing thiswork
and are not even taking bids from sound
contractors on the real basic sound sys-
tems,” Bethune notes. “They know that
they can go to various supply stores and
buy cable, horns, and amplifiers without
going to the sound contractor. Or they
can just buy the equipment from the
sound contractor and install it them-
selves. You really can’t {combat it]. I
think you need to still service your elec-
trician. As times are tough, they’re go-
ing to want to keep their people busy, so
what you could do is suggest that you'll
sell the electrician the equipment and

do some final termination and hook-up
for them. So at leastyou get a part of the
market versus losing out on all of it.”
Much contracting and consulting for
retail isrenovation work, Little says. “As
one chain takes over the locations aban-
doned by another one, they often putin
their own sound systems. I don’t think
that there’s a lot of new construction,
but I think that the business continues.”
“We've been involved quite heavily
with completely new installs,” Bethune
reports. “We haven’t been involved too
much with retrofit. Some of the stores
have sized down a little bit, reduced
some of their space. In cases like that,
we've had to rearrange their system a
little bit to account for their reduction in
retail space.” Similarly, Brown notes that
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about 80 percent of Associated Sound’s
retail work is new installs, and the restis
retrofits.

“Unfortunately,” Bethune says, “some
of the smaller retail companies have
gone bankrupt or outofbusiness. We've
been working with leasing companies,
leasing equipment to these people. We
go in and demo the equipment and take
the equipment out. So that’s been an-
other extra source of work.”

Maybe because they have the most to
lose, smaller retail businesses are very
concerned with aesthetics, Bethune
states, “and they want something easy
to use, because at one time or another,
one of their employees is going to have
to use it. They don’t have one person to

maintain a lot of their equipment

.. They’re more concernedin terms of
how it sounds, how it looks, and how it
blends in with the surroundings. If you
get into a bigger facility, they basically
have some parameters, and they want
some background music. Chains pretty
much . . . maintain the same level at all
their stores.”

Stores and malls are most concerned
with design and cost, Gebhardt states.
“More of the national account retailers
like the convenience of a satellite distri-
bution system,” he continues. His firm
provided systems for common areas for
the Mall of America, the country’s larg-
est mall. Sears is another client of SPI.
“Satellite systems can also deliver data

and video, and the cost is dropping on
transmitting those types of signals.”

“Alot of retail folks are going to satel-
lite downfeeds,” Brown concurs. “There
doesn’t seem to be any one item that
anybody’s looking for in retail. They’re
looking for price.”

“They’re trying to have their own
source in terms of background music,
moreand more,” Bethune says, “interms
of having their own CD player versus
having taped music by Muzak. What
we’re trying to do is put that all toward
the satellite music, because we don’t
want to get involved in the ASCAP or
BMI fees. Other than that, we're getting
a lot of calls where they want to have
their own music [source]. In terms of

Innovahve Eloctrouic Designs’' UDAPS™ is a totally
integrated procusmg system --- one answer for all needs.

This unified systemn excmng news for forward thinkers
who want reliability and fle:ubilny .and reassuring news
for practical thinkers whc'Worry about product economy

and obsolescence.

e

. UDAPS™ provides maximumdudio processing - routing,
mixing, signal delay, multi-types of EQ and level control,
ith a capacity of 508 simultaneous signal paths,

™ is the proven industry leader - providing technology
or the Universal Digital Audio Processing System
!DAPS“"), with a training program, and documentation

“to.support it.
Ty pPp

' Sl 230l ik X
IED, DDP and UDAPS are trademarks
of Innovative Electronic Designs, Inc.
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cutting money, they’re trying to cut a
few dollars where they can, and they're
saying, ‘Instead ofleasing music we want
to provide our own.’ Of course, we have
to educate them in terms of the risks
they’re going to have. If they suddenly
cut off their BMI fees, they’re going to
come exploring and wondering why.”
At any rate, contractors and consult-
ants who want to keep their hand in the
retail bowl have quite a challenge in
front of them. “To offset {competition,]
we try to maintain a good relationship
with the client,” Brown states. “We've
been doing alot of computer modelling,
and that helps our credibility. And we
show them other stores we've done.”
Maintain consistency in the contact,
Brown stresses. “If the contractor made

CSl and SPECO offer th

—

e largest selection of commercial sound and video seC

the initial contact, leave the contractor
alone. Don’tscrew up the process. Who-
ever made the initial contact, keep them
in the loop: Don’t try to cut them out.”
The key to finding new work is the
ability to get a product to market that’s

‘“When the
economy gets to
this point, the
cash flow slows
down.”

less expensive, Brown says. “There are
a lot of applications that don’t require
top-of-the-line stuff. Folks can’t afford it,
and they’re not going to pay for it.”

- e —

Sound pros are in a vulnerable posi-
tion right now if they deal primarily with
retail clients. “Systems contractors are
typically small businessmen, and in their
situations, cash flow is a real issue,”
Waters says. “When the economy gets
to this point, the cash flow slows down.
It makes it harder to pay their vendors,
it makes it harder for them to get credit
from their vendors. Everything seems
to tighten up; it’'skind ofa viciouscircle.”

“Providing support with demo equip-
ment is important for the manufacturer
[to do],” Brown advises. “Make sure the
manufacturers are liberal with letting
the stuff out, so people can try it. Other-
wise, they don’t have a clue, and we
don’tuse the stuff. Be sure they can ship
the stuff. The worst thing is not being

It...ASK!

ity equipment

available. Our entire product line is designed with quality and affordability in mind. For more
information and the new CSI and SPECO catalogs, call your nearest distributor, or call us toll free

at 1(800) 645-3516.

— Components Specialties Inc.
=s. 1172 Route 109 - P.O. Box 624
Lindenhurst, NY 11757
e — — 516-957-8700
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For High Quality Affordable
Intercommunication
Systems

e Home

e Apartment

e Office

e Health Care Needs

leklone

SOUND & SIGNAL

Call or Write To:
TekTone Sound & Signal Mfg.

1331 S. Killian Drive
Lake Park, Florida 33403
Phone (407) 844-2383 FAX (407)845-1587
Order Toll Free: (800) 327-8466
TekTone ® North Carolina
27 Industrial Park Drive
Franklin, N.C. 28734
Phone: (704)524-3967 Fax: (704) 524-9968
Outside NC order toil free: (800) 448-1811
TekTone ® Canada
4190 Fairview St., Unit B-8
Burlington, Ontario, Canada L7L-4Y8
Phone: (416) 333-0051 Fax: (416) 333-0599

*

*
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« Each AB-Clock is a complete audio playback
system (except for amplifier and speakers).

* Any sound that can be recorded (voices,
music, sound effects, etc.) can be digitized
and put into an AB-Clock.

* The length of sounds is virtually unlimited.

* Up to 255 different sounds can be stored.

+ Bandwidths to 15 KHz, dynamic range 72 dB.

* Clock can chime on each quarter, half and
full hour, and toll on full hours.

* Up to 60 special shows and times each day.

* External inputs can select and play a sound
for alarms or to start unscheduled shows.

\_ 800/776-5972 .

We are pleased to announce our new

AB-CLOCK CARILLON AND CLOCK CHIME SYSTEM

In response to your enquiries regarding our Digital Audio
Repeaters' use in carillon and clock chime systems, we have taken
our largest selling repeater, the AB-100 AudioBrick, added a clock, a
lot more memory, and some special firmware to create our newest
product, the AB-Clock. It's features include:

* Ali configuration is done through easy menus
using virtually any computer or terminal.

« Schedules can be set for 8 days a week.

« Lithium battery to protect from power failures.

* Automatically adjusts for clock drift.

+ Easy to adjust clock for daylight savings time

« Status output can give remote 'running’
indication or pulse once each minute to run
‘regulator’ style remote clock faces.

* Volume, bass and treble controls.

* Balanced and single ended line level outputs.

+ 5" wide x 12" long x 2-1/2" tall case.

* Includes UL listed wallmount power supply.

GILDERFLUKE & COMPANY « 820 THOMPSON AVENUE #35 + GLENDALE, CALIFORNIA 91201
818/546-1618 -

FAX 818/546-1619
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The Mall of America music distribution system.

able to ship the product. Manufactur-
ers: if you're behind on the product,
then don’t promise it. As a contractor,
that's one thing we go through ona daily
basis: Trying to figure out who has got
what in stock that we can sell ... My
main point is better support of the con-
tractors by the manufacturers,” he con-
tinues. “I think contractors have the
ability to sell more stuff. Contractors
throughout the country could find new
clients or do better for existing clients if
they had better support and more op-
tions from the manufacturers.”

“What it comes down to at this point,
when the economy is real slow, is if
you've done a good job over the past
years, hopefully that will carry you
through these slow times,” Bethune
states. “When it is slow, you go back
through your past accounts, your big
installs that you did three to five years
ago, and call them and see if they have a
need to go through the system, readjust
the system, check it out. That would be
a source of picking up some added busi-
ness. If you're not getting those calls,
then you might want to contact the ar-
chitects. No real earth-shattering infor-
mation here, but you've just got to ex-
plore all avenues.” [ |



ELECTRONICS

, e
SRS CL
00004
R AR RR RN [T
R LA NRRE TN
' ........:,.
S N Y
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CCTV
Security

Retail Applications

Advancements in video technology
havemadeasignificantimpacton CCTV
security systems over thelastfewyears.
Developments like Digital Signal Pro-
cessing (DSP) and signal multiplexing
have dramatically increased perfor-
mance levels while reducing costs. As
a result, more market opportunities
continue to surface where CCTV can
be employed with a unprecedented
level of efficiency and effectiveness.
Theretail marketis one area thatrepre-
sents tremendous growth potential for
CCTV security.

A retailer will be
able to identify
the ‘“zones of
protection” at the
retail location.

Numerous CCTV system configura-
tions are available to accommodate the
various levels of retail applications. By
matching specific system capabilities to
a defined retail application, CCTV secu-
rity provides a highly effective method
for retailers to keep a close watch over
their business and to deter shoplifting,
robbery, burglary and employee pilfer-
age. Retail management and law en-

Robert Wegner is Systems Sales Engi-
neer for Panasonic Broadcast & Televi-
sion Systems Company, Closed Circuit
Video Equipment Division.
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BY ROBERT WEGNER

forcement officials can utilize CCTV
cameras and recorders to apprehend
and prosecute criminals. In addition,
CCTV security systems provide both
customers and employees with a safer
environment to shop and work in.

IDENTIFYING SYSTEM
PARAMETERS
There are several factors to consider
before specifying a CCTV security sys-

PERIMETER

BARRIER

VOLUME TRIC

ZONES OF PROTECTION

Zones of protection.

tem that will help the installer and the
retailer define the criteria for the sys-
tem. The first step is to identify specific
areas of concern that CCTV can poten-
tially alleviate for the retailer. Here are a
few key questions that you should have
retailers ask themselves to help get this
process started:

¢ Are there areas of the store that are
obstructed from clear view, such as

stockrooms or multiple levels?

e Arethere areas outside of the store,
like parking lots or merchandise pick-
up areas, that require surveillance?

¢ How many entrances/exits are ac-
cessible to the public?

® Where do transactions take place
and in how many different locations?

¢ Does the location require 24-hour

As you move
closer to the
center of the zone
(where the cash
register is
located) security
measures should
become more
concentrated and
intensified.

CCTYV security, or can it be limited to
certain hours of the day?

* How large an area needs to be cov-
ered, and if there’s more than one area,
how far apart are they?

¢ Are there any other security sys-
tems or devices, including guards, mir-
rors and/or an alarm system, that the
CCTV system should supplement?

After analyzing the answers to these
questions, a retailer will be able to iden-
tify the “zones of protection” at the retail
location.These zones will help set the
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System diagram
showing four cameras
connected to monitor
with alarm output
indicated.
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Alarm

parameters for specifying the appropri-
ate CCTV system.

In a small grocery store, for example,
the cash register would be identified as
the central point within the zone of pro-
tection. The perimeter of the zone is
where security begins, whether it be in
the parking lotor front door of the store.
As you move closer to the center of the
zone (where the cash registerislocated)
security measuresshould become more
concentrated and intensified. In large
facilities, it is not uncommon to have
more than one zone of protection.

There are many types of CCTV sys-
tems available to fulfill different security
objectives, applicationsand budgets. To
help illustrate the diverse number of
CCTV systems available, we will detail
five general applications based upon the

size of the retail location for reference.

FIXED ZONE
COVERAGE AREAS

For small stores that require “point”
or “lateral surveillance” of fixed areas,
there are a number of CCTV mini sys-
tems on the market.

These systems
now provide
small retailers
with versatile
operation at an
affordable price.

These systems now feature some of
the latest developments in CCTV tech-

nology and provide small retailers with
versatile operation at an affordable price.

(Panasonic’s Video Watchdog system,
for example, is available in three differ-
ent configurations. You can select from
tube type, CCD or color CCD camera
systems. They come equipped with
monitors that feature built in switchers
to accommodate multiple camera sys-
tems.)

Because these systems feature built-
in sequential switchers, they can be set
to automatically switch from one loca-
tion to another without operator super-
vision. Store owners/managershave the
flexibility to view images on the monitor
and record them on an optional time
lapse recorder for later review. Mini
systems, like those offered by Panasonic,
can also be connected to the retailer’s

GET YOUR VIDEO INSTALLATIONS
OFF THE GROUND WITH LUCASEY
WALL & CEILING MOUNTS

ACM SERIES, ADJUSTABLE,
HOLDS SETS 14"-30"

.

SSWP SERIES, AYAILABLE FROM
10" TO 30" WIDE, NONLOCKING

CTL SERIES, FIXED TILT, LOCKING

SSCM SERIES, YOKE-TYPE,
360 SWIVEL RANGE, 0-25 TIT

WHY LUCASEY?

QUALITY/EXPERIENCE - 25 years in the business / all mounts

tested 3+ times weight capacity listed.

ONE MOUNT/ONE BOX/ONE PART # - Complete, ready to

install - with easy to follow instructions.

WIDEST SELECTION - Wall and ceiling mounts (from 8" to
45"), as well as furniture, pedestals, multiple units, mobile tables

and more.

(A 1. UCASEY

“Mount Manufacturer Without Peer”

WHY IMPART?

BEST PRICE - As Lucasey's master distributor we offer great

pricing at all levels, bid protection too!

READY TO SHIP - Standard A/V mounts in stock 24 hour turn -

rush orders not a problem.

SUPPORT - From selection to your installation, our sales/service
staff gives the best technical information backed by collateral

material including brochures, product sheets and tech/spec sheets.

AW/ QW 1101 N. Northlake Way « Seatile, WA 98103
—/7/‘\\§\//‘\\V (206) 633-1852 « FAX (206) 633-2768

IMPART 1-800-544-3343
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alarm system and be automatically acti-
vated when an alarm is triggered. Such
mini systems can provide 24-hour sur-
veillance.

This ease of
installation
eliminates the
need for a
separate power
source at the
camera location.

In most instances, CCTV mini sys-
tems can be easily installed since the
cameras are connected to the monitor
by a single cable. This ease of installa-
tion eliminates the need for a separate
power source at the camera location

Ce ]
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System diagram — basic system with
alarm output,

and helpskeep the initial purchase price
low by minimizing installation wiring
and labor expenses.

Quad system technology presents
another option for small to medium size
retail operations with fixed zone appli-
cations. Essentially, a quad system di-
vides the viewing area of a monitor into
four screens so you can simultaneously
monitor four different cameralocations.
Full screen images are viewable on de-
mand in most systems. The quad im-
ages displayed on the monitor can also
be recorded on an optional time lapse
recorder to maintain an uninterrupted
visual log of each camera. As a result,
these systems do not require operator

30 Sound & Communications

attention and are ideal for retail loca-
tions with limited space.

Many quad systemsalso feature alarm
input capability making them ideal for
retailers that require multiple camera
systems and 24-hour CCTV security.

WIDE ZONE AREA COVERAGE

By outfitting cameras with remote
controllable pan and tilt mechanisms
and zoom lenses, one camera operator
can cover a wide surveillance area by
placing a limited number of cameras in
strategic locations throughout the
retailer’s facility. Automated pan/tilt
mechanisms enable such systems to
function without operator supervision.

Multiple camera
coverage of fixed
zones can be
accomplished
cost effectively
through the use
of programmable
sequential
switchers.

Specifying such a system can require
a significant amount of planning to in-
sure componentcompatibility and proper
installation. (Panasonic’s Proteus System
100 combines a Digital Signal Processing
(DSP) color CCD camera with a pan/tilt
mechanism, 10X zoom lens, signal re-
ceiver and camera housing into a fully
integratedunit. The WV-CS304 integrated
cameradevice connectstoits remote con-
trol unit by means of a single cable to
minimize installation requirements with
power supplied through a separate con-
nection. The integrated camera device
can be located up to 3000 feet from the
remote control unit.)

MULTIPLE ZONE COVERAGE

Retailers needing to monitor multiple
zones have several options at their dis-
posal, depending on the degree of so-
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System diagram of basic eight camera
system with alarm output,

phistication required and budget limita-
tions. Multiple camera coverage of fixed
zones can be accomplished cost effec-
tively through the use of programmable
sequential switchers.These devices per-
mit installers to connect multiple cam-
eras to a single monitor and VCR. (The
Panasonic WJ-FS10, for example,
merges up to eight cameras and allows
the operator to view any single camera
without interrupting the record se-
quence of the unit. Images from any
camera in the system can be played
back continuously without traditional
time lapse sequence gaps. Sequential
switchers may also feature a time/date
character generator for camera identifi-
cation as well as alarm activation and
memory functions.)

CCTV security systems built around
sequential switchers are comparatively
inexpensive compared to traditional multi-
camera, multi-monitor systems because
they require fewer components for opera-
tion. They are ideal for multiple camera
monitoring from a single supervised or
unsupervised location such as a security
or management office.

MULTIPLE ZONE COVERAGE
OF WIDE AREAS

To effectively cover a large retail op-
eration such as a department store, the
CCTV security system should provide
the ability to monitor large areas in
multiple zones. In many instances, the
coverage zones would be divided into
satellite monitoring stations located
throughout the store, which are con-
nected to a central security station. Ide-
ally, each of the satellite stations should



have complete control of the cameras
and pan/tilt mechanisms in its zone.

These functions provide the security
staff with a greater concentration of sur-
veillance by dividing the store’s cover-
age areas into smaller and more easily
managed zones of protection. Systems
of this magnitude have provided numer-
ouschallengesforinstallers due to their
complex configurations.

New developments in signal multi-
plexing have greatly reduced the cost
and complexity of such systems by mini-
mizing the wiring and labor intensive
installation requirements. (The
Panasonic Proteus System 200 and 300,
for example, feature advanced sequen-
tial switching control over as many as 64
camera locations. They provide com-
plete control of camera functions and
peripherals, bidirectional audio capabil-
ity at each camera site and complete
system status indication from any moni-
toring station in the system. Camera
locations are connected to the monitor-
ing stations by means of a single coaxial
cable that multiplexes all video, audio
and control signals.)

In addition to providing comprehen-
sive area coverage during store hours,
these large scale systems also accom-
modate alarm sensor inputs that allow
24-hour security.

Panasonic has developed a software
package to assist installers and dealers
with the design and specification of
multiple camera security systems. The
program, called Panaspec, contains de-
tailed information on the hundreds of
system components available in the
Panasonic productline. Itallows system
designers to easily match and cross ref-
erence the best combination of system
components based upon the specifics of
the installation.

WHAT'’S IN STORE
FOR THE FUTURE

As CCTV technology continues to

progress, we can anticipate new devel-
opments in systems technology for re-
tail applications. Intelligent system con-

tegration of all key system components
will result in higher levels of perfor-
mance, functionality and cost efficiency

trol technology is an area of particular
concentration. The comprehensive in-

| FIVE WAYS TO MEET
| THE LAW...

N

ON GOOD TERMS

Meet Federal ADA signal requirements
and stricter State Codes in a flash

The Americans with Disabilities Act (ADA) and stricter State Codes
require high candela visual signals. Fortunately, Gentex gives you a
choice of five 100 candela signals that meet these requirements. More
importantly, we give you a low cost way to make these requirements
“readily achievable,” allowing you to show “good faith” in complying
with the ADA.

But there’s more than compliance to consider.

¢ Our strobe series comes with a universal mounting bracket
that allows it to fit a wide variety of electrical boxes.

* Our primary evacuation horn fits newer 4-inch electrical
boxes or 2-gang old work boxes found in many retrofit
projects.

* The detector strobe models provide both photoelectric
smoke detection and 100 candela visual signaling.

* All our signals come with the Gentex standard for quality,
on-time delivery, and are UL listed.

Why wait to meet the law on different terms? Contact us today for
free information on our full line of signals and smoke detectors.

| GENTEX

CORPORATION

Fire Protection Products

at every level of application.

10985 Chicago Drive, Zeeland, Michigan 49464; 616/392-7195; FAX: 616/392-4219
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College

Auditorium

Upgrade

louring Artist and Meeting Improvement

nlike  most small college
u auditorium facilities, the

Harral Memorial Auditoriumat
Wayland Baptist University is both a col-
lege and a civic auditorium facility. To
emphasize itsimportance formusical per-
formance, the auditorium also contains a
pipe organ.

One of the primary University uses of
the facility is to provide a suitable stage
for the musical performance of the tour-
ing contemporary Christian artist. As a
civic auditorium, its use is typically for a
meeting facility.

THE NEED

The existing house sound system was
basically adequate for meeting purposes
although the electronics required some
intermittent repair. For musical perfor-
mance, the system lacked bandwidth,
dynamic range, adequate mixing capa-
bility, stage monitoring and intercommu-
nications. Audio feed for broadcast or
teleconferencing was almost non- exis-
tent. A phased system replacement was
decided as the course of action given the
inadequacies extant.

Instructors Steve Long and Jay Sawyer
were charged by the University with the

Lon Brannies is a manufacturer’s rep
for Yamaha.
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BY LON BRANNIES

Inside of the Harral Memorial Auditorium showing Yamaha PM1200
24-channel console.

responsibility of soliciting, collecting and
evaluating the bids. With both having
substantial touring and broadcast experi-
ence, the University was in good hands.
They had the vision to see the require-
ment for a high performance system and
had the hardware experience to know
what it would take to do the job and
choose a reputable contractor with the
requisite experience. They knew that
whatever evolved, good or bad, the Uni-

versity would be married to the systemfor
along time to come. Consequently, they
also wanted major equipment manufac-
turers with proven stability.

PROJECT
CONCEPTUALIZATION
Larry Bell, with Revelation Sound Inc.,
had met with Steve and Jay, knew their
needsand concernsand felt thata proces-
sor controlled system would be most ap-



The delayed cluster in the proscenlum

propriate for their needs. Larry, having
heard some demonstrations, knew this
type of systemwould have adequate band-
width and dynamic range. He also knew
the main problems with this type of sys-
tem are mediocre speech intelligibility, a
heavily “processed sound” quality and
finding a system in which the processing
would permit room equalization. Finding
a system with reasonable horn geometry
for the room might also be a problem.
The mixing requirements: mute groups,
fully modular construction with stereo
inputcapability, pre/post aux buss switch-
ing, outboard power supply, fully balanced

The stage with the delayed cluster

input/output, would be met by only a fully
featured mixing desk. Finding such a
console at a reasonable price would be
the challenge.

The broadcast audio side of things
would require a full microphone splitter
system and separate mixing capability.
With the budget rapidly evaporating, all
thought to broadcast/teleconferencing
facilities would have to be left to future
phases of the project.

ENGINEERING DESIGN

Initial modeling of the room with the
Renkus-Heinz EASE room modeling pro-

ional MY
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gram showed anumber oflower midband
problems in the rear of the room from the
main cluster location. Various choices of
horns could improve it but only by sacri-
ficing other requirements. At this point, a
delayed cluster system was added and
the anomaliesdisappeared. Yamaha's new
2-way speaker system, the §1520S, was
the leading contender for the installation.
Yamaha provided polar data in tabular
format to plug into the design program,
including multiple box arrays to show
artifacts ofarraying. During the final prod-
uct development stage Yamaha had this
data prepared by Summit Labs and nowis
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in the process of providing this data for
the various sound system design pro-
grams. Speech intelligibility with or with-
out the delayed cluster system would be
excellent according to Joseph Thomas,
project engineer for Revelation Sound.

Thomas felt that EASE suitability as an
engineering design program was very
good due to its intuitive nature and the
ability to look atvarious pointsin question
(frequency response, reverberation time,
etc.) microscopically, thatis, atany seatin
the room.

The S1520Sisavailable as a 100 degree
and 60degree horizontal patternand both
versions were selected for the job. Addi-
tionally the C20, the digital signal proces-
sor for the S1520S, is a very cost effective
design and allowed some latitude for ad-
ditional amplifier power. The C20 incor-
porates variable crossover slopes and fil-
ter topologies, delay for both cluster de-
lay and signal time concentricity, sepa-
rate compressor/limiters for bass and
high frequency outputs, user adjustable
parametric EQ and some special purpose
equalizing to compensate forbass buildup
with clusters and high frequency com-
pensation forairabsorption withdistance.
In addition to the C20, Yamaha’s dual
channel !/3 -octave equalizers as well as
notch filters were used. The notch filters
had!/1oth-octave filter sections, and a !/s
th-octave notch filter is patchable at the
mixing console’s insertion points.

The S1520S system also includes the
Y20, a servo-controller for the bass, which
incorporates YST, a sophisticated nega-
tive impedance converter. A simplified
explanation of the concept is that amplifi-
ers with low source impedance have a
high damping factor, which provides en-
hanced control of the speaker. If the
amplifier’s source impedance could be
zero, then the control would be greater,
and ifthe source impedance could be less
than zero, the amplifier (in this case the
Y20) could electronically synthesize
Theile-Small parameters that could not
easily be obtained through mechanical
speaker construction. The overall ben-
efitsinclude extended low frequency out-
put and superior transient response from
a small vented enclosure. From a practi-
cal perspective, the Y20 amplifier inter-
face helped with wiring requirements to
both clusters and gave some flexibility to
rack locations. Due to wire run lengths, a

split rack system would have been re-
quired with a more conventional design.
The speakers were driven by Yamaha
P2350 and P2700 power amplifiers. The
mixing board was a Yamaha PM1200 24
channel.

The consensus on rigging hardware
was to not use the loudspeaker’s existing
portable flying hardware and to use a
system for permanent installation. The
clusters are bolted to steel “C” channel at

The main cluster.

the required geometry. The channel is
then tied with hardened thread which
also creates the lift points with a forged
eye nut.

The stage mic lines consist of Whirl-
wind 2x24 channel snakes. Oneisoneach
side of the stage and both come to a
transformer splitter box. The patch bay
system is designed such that the 48V
phantom power is isolated from the jack
field and therefore has “dry” contacts to
preventarcing in the jack as a patch cable
isinserted or removed. The cable to feed
the broadcast system was left discon-
nected and laying in the bottom of the
rack.

INSTALLATION

The equipment racks were loaded,
wired and tested in the shop. Jobsite exi-
gencies necessitated their unloading,
movement into place and reloading.

The delayed cluster was shop fabri-
cated and lifted into place at the site. The
main cluster, due to close confinement by
the stage proscenium, was fabricated in
place piecemeal.

Each 24 channel mic stage box has a
wall hanging point from which it can be
removed. Long tails allow the box’s loca-
tionanywhere onits respective side ofthe
stage. All microphones ingress the sys-
tem from these stage boxes. There is a
pair of microphones hung from the ceil-
ing below the main cluster in a stereo x-y
configuration.



These mics feed the house console
only and are not incorporated in the split-
ter/patch bay system.

Millwork for the mixing console and
console effects rack is owner provided.
The owner also provided 120 VAC power
changes as recommended.

TESTING

House equalization was somewhat un-
usual in that the EQ facilities in the C20
Signal Processor permitted +/-1.5 dB 80
Hz — 10kHzbeforethe!/3-octave graphic
equalizer was adjusted on the main clus-
ter. The delayed cluster required more
effort on its graphic equalizer.

The factory preset time delay for the
woofer is 56 microseconds. Other than
listening to it on versus off and noting
considerably fewer comb-filter effects with
iton, the time delay was left at the preset
setting.

The design criteria for sound pressure
level was 95 dB(A) SPL. After installation,
itwas found to be >101dB(A) SPL for the
main cluster and >106dB(A) SPL for the
delayed cluster. The delayed cluster am-
plifier outputs were then reduced 5 dB.

A live vocal music source, Mike Hill of
RSI's installation crew, was enlisted to
test system gain before feedback. With

the microphone positioned in the main
cluster’s pattern and held at full extended
arm length, the console level was ad-
vanced to maximum and a song was sung
to tape accompaniment. SPL was intense
to say the least, and the system was stable
with no feedback.

Steve Long marveled at the “phenom-
enal gain before feedback” and the even-
ness of coverage with almost no comb
filter effects. Sound was very natural in
the rear of the room, with superb highs.

Speech intelligibility, as predicted by
EASE, was excellent throughout.

RETROSPECT

The major design problem (remember
that the SPL design criteria was far ex-
ceeded) was the large difference in out-
put level between the main and delayed
clusters. The system was designed based
on horn coverage angles for the room.
For this criterion, the system was correct
as done. Not taken into account was the
fact that the main cluster is loaded by the
whole room and should have higher Q
horns. The delayed cluster, since it is
loaded by roughly the back 40 percent of
the room, should have lower Q horns. As
designed and installed, the main cluster
had the lower Q (100-degree) horns and

CHEAP DOUBLE—CROSSER

Microphones set up in a stereo x-y
pattern beneath the main cluster.

the delayed cluster had the higher Q (60-
degree) horns. This also forced more
devices into the delayed cluster. To ne-
gate this, the clusters should have been
reversed. Had this action been accom-
plished, the speech intelligibility should
have changed little.

Allin all the roomequalization wasvery
satisfactory. The delayed cluster might
have had some small benefits fromadded
efforton the graphic EQ. The extra equal-
ization facilities in the crossover were
considered a send from the sound

gods. ]

The FAC 28 s the first commercially available 48dB/octave crossover. Doubling the
roll-off makes the crossover region so small as to be virtually negligible. An ounce of prevention
goes along way when it comes to cancellation problems. And the FAC 28's
24-position binary code frequency selector gives you the consistent
accuracy of plug-in cards, but with the convenience of a knob.

Complete with electronic phase alignment, invert switches, CD horn ®e
EQ, balanced in/out and mono sub-woofer input, the FAC 28 is not nearly ge - o@®®
as expensive as you might think. But you can't really call something as
well-made as the FAC 28 “cheap” We lied... to get your attention. Sorry.

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

a%@

Circle 257 on Reader Response Card



Every sound contractor
understands the importance of
selecting the right tool for the job.
With Crown's versatile Com-Tech™
power amplifier series, the entire
process becomes a whole lot easier.
No other commercial amplifier can
provide the unique features,
reliability, serviceability, safety and
value available from Com-Tech.
Our three year no-fault warranty is
the best in the business.

In fact, you'll also be

covered by our

exclusive 90-day

installation guarantee
that covers the cost of

any service calls.
Innovations include a variety of

functions that will not only enhance
the efficiency and cost-eftectiveness
of the installation, but will actually
increase the sound system's capabili-
ties. Upgrading or expanding a job,
can be as simple as inserting a P1.P.®
input module.

* Direct 70 or 140 volt output
eliminates the need for line trans-
formers.

* Grounded-Bridge Circuitry™
means low distortion and high
headroom.

» ODEP™ circuits provide total
system protection.

« IOC™ indicators will flash a
warning if any distortion exceeds
0.05%.

+ 1Q System 2000™ compatibility
allows control and monitoring.
Crown Com-Tech™ power

amplifiers—providing a virtual

toolbox for sound contracting
applications.

For additional
information and
literature contact
Crown toll free:
1-800-535-6289.

Crown.

Guaranteed Excellence

Made in U.S.A.

Exported by Amcron

P.O. Box 1000

Elkhart, Indiana 46515-1000

© 1992 Crown International

Circle 213 on Reader Response Card
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THE SEVENTH ANNUAL

Survey of the
Sound & Communications
Contracting Business

By Judith Morrison

Don’tlook tothese pages for any state-
ment on revolutionary changes in this

" business during the past year - because

there weren’tany. There have been some
shifts, however, towards interest in new
technology, and towards alitany of com-

¥ plaints and plans that has changed sub-
\ tly. We're hearing more complaints now
i about distribution, and more concern

for licensing, training and specializa-
tion. We’re seeing new excitement over
core businesses, and less over glitzy
new markets. Actually, we're seeing a
lot.

The Seventh Annual Sound & Com-
munications Survey of the Contracting
Business shows a sober business com-
munity diversifying into sensible places
and creating more depth in its home
base. That’s not to say that things aren’t
lively.

As always, the comments from the
contracting community make for inter-
esting reading: “Too many unqualified
people doing too much work.” “I can't
get no respect.” And so on. But more of
that later.

Once again, Sound & Communica-
tions magazine sent questionnaires to
its readers asking four pages worth of
questions on their businesses and how
they run them. The results were tabu-
lated by Survey Analysis, an indepen-
dent market research firm. And some of
those results are prinfed here as a ser-
vice to the industry as a whole.

Who are our respondents? Ninety-two

percent of them are engaged in equip-
ment sales; 94.8 percent provide system
design, 96.6 percent provide system in-
stallation, and 88.8 percent repair and
maintenance.

What are they working on? The dollar
value of installed system jobs has steadily
increased over the last three years, with
the average dollar size of this vear's
systemis coming in at $35,200 {versus
$21,400 last vear). Not surprisingly,
larger companies had a larger average
(861,400 for companies doing over
$5,000,000) and smaller companies had
a lower average. And once again the
time taken from order io finished sys-
tem has increased - to nearly four
months for this year’s results.

And once again we asked some open
enced questions about our readers’ re-
lationships with their suppliers. We
asked five questions in total on this sub-
ject: What are your best selling lines,
which manufacturers do you have the
best relationship with, which three
brands you find the most reliable, and
which brandsyou find are the best value.
We also asked which brands our read-
ers are least likely to use.

Once again JBLand TOA placed within
the three top selling lines. Biamp and
Sony made it to the top ten for the first
tme. Since Rauland-Borg has consis-
tently scored in the top ten selling lines,
we might ascribe some of Biamp’s as-
cendancy to the purchase of Biamp by
Rauland-Borg, and a new insurgence of



distribution power and/or cash to }
Biamp’s merchandising. Sony’s place- |
ment may correspond to other results
we found on this survey; projected
growth is seen by a large percentage of
our readers in the “non-security video
systems” arena. Since the monthly Prod-
uct Check of Sound & Communications
magazines sees Sony as one of the top
three suppliers of video equipment when-
ever our questions touch on that equip-
ment, we're willing to suggest that a
growing interestin combining audio and
video has added to Sony’s clout within
this business. Unfortunately, we didn’t
ask our survey respondents which equip-
ment of which manufacturers they sold,
so we can only guess.

Projected growth
is seen by a large
percentage of our
readers in the
‘“‘non-security
video systems?”
arena.

Top sellers don’t necessarily mean | :
best relationship, although the two of- | =
ten correlate. The top ten manufactur- =% L8| DOLLAR SALES
ers in terms of relationships with their & . (In 1hOUSGI1dS)
contractors were: TOA, JBL, Crown, '
Atlas/Soundolier, Dukane, Electro- |
Voice, Biamp, Altec Lansing, Shure, and Percent of Contractors
West Penn Wire. Similarly, the most I 1989 1990 1991
reliable equipment turned up some en-
tries that were not on the other lists:
Peavey, Quam and Bose. And the best 9100 & Under 1.9 203 12.]
value included Aiphone, QSC and Rane.

Weasked our contractorreaders what & 2100-3500 36.5 237 24.1
brands they were leastlikely touse. The T3
answers were mixed, with some of the | $500-91,000 17.6 2 15.5
leastlikely to use also showing up onthe
topthree sellerslist. Thatbecomesprob-
lematic, since we have to ascribe some
of the response at least to the fact that
some people want a particular line, can’t
get it and so are not likely to use it.
Conversely, a brand may be a top seller
yet have too many dealers. Reasons

$1,000-$5,000 : 37.1
$5,000-$10,000 . | 6.9
Over $10,000 2.6




Totul Dollar Sales for 1991
(Compared To Last Years’ Response)

PERCENTAGE
. 1988 1989 1990 1991
3% | Under 100,000 18 N9 263 121
i 4 100,000-499,999 38 365 237 41
500,000-999,999 13 176 22.0 15.5
41 Mil-4,999,999 23 245 30.5 371
<1 Over 5 Million 8 15 34 95

_—
1 .o .‘

,gik.(}- V) : ‘i"

Instulled System Jobs

(Dollars In Thousands)

1990
15.8

1991
21.4

1992
"\ ‘ Average size of systems 35.2
J'T Largest size of systems
Typical time from order
to finished system

2| {months)

96.0 170.4 2457

4Le

given for not using a particular brand
are: “too expensive to repair,” “poor
reps,” cannot meet volume dollars,” “re-
liability,” “too many dealers,” “unpro-
fessional product” - and, in one succinct
entry, “junk.”

Just as “poor rep” causes a line to be
ignored, a good rep can close the sale.
We asked an open ended questions to
elicit write-ins on the manufacturers’
reps “with whom you have the best rela-
tionship.” Since this was not a multiple
answer question, and required some

Avéruge Percent of Sales
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| Hybrid sales/installation

{ Support & peripheral equipment

-| OTHER

Video systems (non-security)
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4 Alarm/security/life safety
= Sound masking

.| Teleconferencing

Residential systems

PERCENT RESPONDING
1989 1990 1991
4.8 29.8 32.2
2.3 1.4 3.0
6.5 2.2 4.2
2.5 2.0 2.6
5.5 43 4.3
4.8 3.7 3.3
0.9 2.5 04
1.0 1.1 0.8
4.0 5.6 4.0
1.0 1.4 1.8
2.5 24 4.6
3.7 1.3 2.5
3.6 2.1 29
0.7 0.2 0.2
1.6 5.4 2.2
1.0 0.3 0.5
44 5.0 2.0
1.0 1.5 0.5
1.4 2.2 1.4
1.5 0.8 0.4
3.3 5.2 6.3
2.8 6.8 4.3
6.1 6.2 1.0
0.8 1.2 0.5
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time to respond to, we think any rep
getting any votes in that column de-
serves special commendation. We've
printed the names of as many of those
listed as we possible can elsewhere in
these pages. The top three vote getters,
for your information, were Sigmet,
Secom, and John B. Anthony.
Organization membership seems to
be slightly up, with 59.5 percent of our
respondents belonging to NSCA and a
full quarter belonging to AES. For the
first time, we asked who belonged to
CEDIA, and nearly nine percent of our
respondents report themselves CEDIA
members. Fewer people, however, actu-
ally attended the CEDIA convention (6.9

Organization
membership
seems to be
slightly up, with
59.5 percent of
our respondents
belonging to
NSCA.

percent), as was true of AES (22.4 per-
cent). However, nearly 63 percent of our
respondents attended the NSCA expo
(although only 59 percent belong to the
association). Larger companies had
higher attendance rates at NSCA and at
Infocomm. Smaller companies had
higher rates of attendance at NAMM
and at CEDIA, and to a slight extent at
AES.

How much money do people make,
and how do they make it? Total dollar
sales have seen an increase in the
midrange of $1,000,000 to $5,000,000,
with an increase in the core business of
commercial sound reinforcement. Over
86 percent of our readers report com-
mercial sound reinforcement (installed)
as contributing towards more than one
percent of their sales in 1991. Non-secu-
rity video systems were reported by 33.6
percent, CCTV by 45.7 percent. Yet in



projections for 1992, the projections in
percent of sales contributions remains

about the same as last year - 32.1 per-

cent for installed commercial sound re-

inforcement (versus 28.9 percent last |

year), 6.2 percent for non-security video

systems and 5.4 percent for CCTV. An *

upswing was seen across the board for
alarm/security/life safety with projected
percent of sales next year up from 6.6 to
8.3 percent, and 19.8 percent naming it
as an important market for next year.
Althoughteleconferencingwas named
most often asamarket our readers would
like to expand into, only 8.6 percent

named it a most important market of '

1991, although 15.5 percent called it an
important market for 1992; 16.4 percent
reported it as contributing at least one

percent of 1991 gross sales, but that !

translates into only a little over two per-
cent of the projected sales for 1992.

Factory paging
and satellite
business music
showed large
increases in
interest.

Similarly, there was some change in
thoughts on residential work this year.
Percent of projected sales was down to
5.8 percent, although nearly 13 percent
reported residential work as a projected
most important market (up from 8.5
percent last year and 5.7 percent the
year before). Caution may be taken in
the write-in comment of one of our re-
spondents: “Lots of people getting into

complex residential A/V custom instal- !

lations will regret it; they will find it is far
more complicated and time consuming
than it looks.”

More large companies expect more
business in CCTV and teleconferenc-
ing. More small companies expect more
business in residential work.

Factory paging and satellite business

o JBL

o T0.A
¢ (rown
o Altec Lansing
o Electro-Voice

o Dukane

® Bogen

* Rauland-Borg
* Biomp

* Sony

* Shure Bros.

" Average Projecte

Top Selling Lines

e JBL

e (rown

e Atlas/Soundolier
e Dukane

o Electro-Voice

o Biamp

e Altec Lansing

® Shure Bros

® West Penn Wire

g8 RS
d Percent of Sales
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&Q’ : 1990 1991 1992 T{»d‘é
4'), SOUND REINFORCEMENT A
£ | Commercial sound reinforcement (installed) 28.4 28.9 32.1 ;'F-i'f’
A% { Commercial sound reinforcement (portable) 2.1 1.5 2.3 f ?;‘3){
% | Entertainment sound reinforcement (installed) 6.0 3.2 49 b
.. 4 | Entertainment sound reinforcement (portable) 34 1.1 1.8 2

: Sound service {rental & operation) 4.7 3.5 3.2 %
\ ."1’;- Pro sound equipment 4.0 3.5 35 P Al
'{1..(’ MI/musical instrument 0.9 - 4 ?."
(AL Sy P+
RE o INTERCOM (Non-telephone) i
s | Office-to-office 1.5 1.2 1.0 B2 -
&% Nurse al 41 5.7 49 Pl
-»‘?;"R'; Other Hospital/health care intercom 0.6 1.8 2.2 f .
« 4 Factory paging/talk back 1.8 1.6 43 [ ;?
#1241 Other wired infercom 4.4 3.0 2.2 “R
Pl 3 -
(0" | BUSINESS MUSIC

2% | System hardware sales/installation 3.7 1.5 3.2
%\f | Sales of tape/cartridge 05 0.3 3
!s-? SCA/Satellite 2.1 5.8 28
.‘"\" Music library rental/programming 1.5 0.4 5

B

% | INTERCONNECT

% . | Keyphone sales/installation 4.0 3.2 2.2

"\;_, PBX salesfinstallation 0.9 1.5 6

i'?.b Hybrid sales/installation 1.5 2.5 1.5

f J:;, Support & peripheral equipment 0.7 1.2 5

_.{ OTHER

> Video systems {non-security) 4.5 6.2 6.2

b av 3.0 9.0 54
’gkfa Alarm/security/life safety 6.3 6.6 8.3 | -
<% Sound masking 0.7 1.5 N

"‘%’g Teleconferencing 0.7 2.4 2.1
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PERCENTAGE
1991 1992

.| Worship houses 50.8 50.0 §
.5 Schools 40.7
254 Boardrooms 20.3 18.1 §
! Auditoriums/concert halls 33.9

{* Offices/factories 441
,;','k::a Hospitals 20.3

305

‘re ime Should Be
Spent With. .

PERCENTAGE

\H 1990 1991 1992
4 Archited 21.1 22.0 19.0
General contractor 44 1.7 126

208 254 25.9

‘-\‘“ﬁ

music showed large increases in inter-
est, as did “other hospital/health care
intercom.” This last may be due to higher
technology. Where “nurse call” suffered
some reduced interest, new technology
may be putting the whole health-care
industry into a different plateau and ter-
minology.

More of our respondents use IBM

. clones and compatibles than any other

computers, more of them use AutoCad
and JBL CADP than any other kind of

~software. Testing equipment most men-

e
Most Imponum Markets Projected

SOUND REINFORCEMENT

| Commercial sound reinforcement (installed)

p \x; Commercial sound reinforcement (portable)

" Entertainment sound reinforcement (installed)
*1 Entertainment sound reinforcement (portable)

Sound service (rental & operation)

{ Pro sound equipment

A Ml/musical instrument

o~ | LOCAL WIRE INTERCOM (Non-telephone)
| Office-to-office
A Nurse call
g Other Hospital/health care intercom
Factory paging/talk back
§ Other wired intercom
BUSINESS MUSIC
% ﬁ System hardware sales/installation
A 5’ 3 Soles of tope/(umldge

v&g 1- INTERCONNECT
LEEH Keyphone sales/installation

‘“ ‘g Support & peripheral equipment

'gﬁ OTHER

5+ . Video systems (non-security)
3 v

{ Alarm/securityllife sofety

1 Sound masking

* Teleconferencing
Resndemml systems

1990 1991 1992
41.8 52.5 56.9
15 5.1 14.7
17.0 10.2 18.1
6.9 34 5.2
10.7 16.9 16.4
12.6 1.9 19.8
1.3 - 1.0

9.4 8.5 8.6
13.8 13.6 19.0
6.9 5.1 12.9
10.1 8.5 15.5
13.8 5.1 15.5

9.4 10.2 15.5
3.8 3.4 4.3
6.3 6.8 1.2
5.7 1.7 5.2

8.2 6.8 6.9
3.8 5.1 34

14.5 15.3 21.6
1.3 16.9 19.8
1.9 8.5 19.8
6.3 10.2 10.3
2.5 8.5 15.5
5.7 8.5 12.9

THE BEST REPS

Manufacturers’ rep/distributors
with contractors.

Sigmet

Secom

John B. Anthony
Hudson Marketing
Palmieri Ass.
Ziskind Ass.

Other companies receiving

Meyer Marketing
Torbett-Keiser

Image Marketing
Graham/Davis
Williams

C.L. Pugh

PRI

SK McDonald

ICI

Warren Ass.
Cordial/Riley

AMI

Star Entertainment
QOuzenoff Ass.

Piper Ass.

W3 Marketing

Radio Comm.

Miller Electronics
Eaton Marketing
Murphy & Cota

KBZ Communications
PASS Ass.

RJ Marketing
Specialty Marketing
Monfort Electronic Mktng
Dimension Point IX
LCA

Sound Sales

Barry Evans
Conneen Ass.

Relco
Eakins-Bernstein
Derek Allen

New West Audio
AVCOM

STA-IN Marketing
Edwards

Silver Peak Marketing
Pacific Audio Group
Famous Tele Supply
EESCO

MJA

Muzak

Jones Audio Sales
Dan Speegle
Richardson
Worldwide Productions
Taub Sales

Dave Bros Organization
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a sizable number of votes.

Pierce Phelps
Darmesteddar
Jarmac Marketing
Lucas Sales
MetroRep

Target Dist
Peregrino Reps
Taub

Wally Wilson

ASR

Sound Marketing
Westeca Marketing
New Horizons
Sound Marketing
Audio Biz

FCI

PEPCO

John Humble
Lowell Kansas

J Y Shoenmaker
White and Ass.
Arius

Perpetual Marketing
Crescendo Ass.
JW & Ehner

KBL

WJ Ray

WA Hendrickson
Associated

Hutto, Fredrickson
Pete Schmitt Co.
Pro Audio
Applied Audio
ADI

Wayne Wyche
Cuffey & Assoc.
Rancilio

Leslies

Audio Resources
Pyrotronics

CB Electronic Marketing
AMW

Vicon

CB Electronic Marketing
Electro-Sales

Dick Bellew
Audio-Video
Riley/Petchel

FC Hayer

Best Value

 TOA
® (rown
* Bogen
e Biamp
o Atlas/Soundolier
® Electro-Voice
o Shure Bros.
 Quam-Nichols
o Dukane*
o QSC*
e Aiphone +
* Rane+
*tied + tied

SOUND REINFORCEMENT

Commerial sound reinforcement (installed)
Commercial sound reinforcement (portable)
Entertainment sound reinforcement (installed)
Entertainment sound reinforcement (portable)

| Sound service (rental & operation)

Pro sound equipment
Mi/musical instrument

LOCAL WIRE INTERCOM (Non-telephone)
Office-to-office

1 Nurse call

5 Other Hospital/health care intercom
| Factory paging/talk back

| Other wired infercom

BUSINESS MUSIC
System hardware sales/installation

1 Sales of tape/cartridge
" SCA/Satellite

Music library rental/programming

INTERCONNECT
Keyphone sales/installation

| PBX sales/installation
" Hybrid sales/installation
Support & peripheral equipment

OTHER
1 Video systems (non-security)
A
| Alarm/security/life safety
o| Sound masking

Teleconferencing
Residential systems

Most Reliab

o TOA
® (rown
o JBL
® Altec Lansing
o Shure Bros.
* Biarnp*
* Electro-Voice*
e Dukane*
o Peavey
* Quam-Nichols
* Sony
o Bose

* tied

PERCENT RESPONDING |[i*
1989

85.5
26.4
371
20.1
36.5
40.9

1.9

3.4
23.9
21.4
49.1
34.6

217

8.8
1.3
1.3

18.9
8.8
9.4
1.3

327
39.0
19.5
22.0
10.7

1990

19.7
20.3
271

8.5
33.9
271

1.7

271
33.4
20.3
40.7
20.3

28.8
1.9
13.6

1991

86.2
28.4
371
17.2
28.4
36.2

6.0

24.]
22.6
22.4
379
33.6

27.6

8.6
19.8
12.1

14.7
6.9




ATTlTUDES

PERCENTAGE [ sk

199 1992

CVERY POSITIVE ~ 40.7 9.3 |~

iih‘..
POSITIVE 39.0 543
NEUTRAL 102 103 |28
AL A;ﬁ

tioned includes the TEF, Tektronix os-
cilloscopes and Ivie spectrum analyz-
ers.

A little over a quarter of our respon-
dents want to spend more time with the
end user, about the same as last year.
Fewer people want to spend more time
with the architect, far fewer with the
electrical contractor. Yet the average
amount of time spent interfacing with
the end user now is 44.6 percent of the
time. Electrical contractors come in with
14.3 percent of the time, architects with

Most Importnnt Markets

%% 1 Commerdial sound reinforement (installed)
N9, ""i Commercial sound reinforcement (portable)

; Entertainment sound reinforcement (installed)
i Entertainment sound reinforcement (portable)
A Sound service (rental & operation)

4 Pro sound equipment

A4 Ml/musical instrument

| LOCAL WIRE INTERCOM (Non-telephone)
A Office-to-office
",} Nurse call
| Other Hospital/health care intercom
Factory paging/talk back
Other wired intercom

BUSINESS MUSIC
A System hardware sales/installation
Sales of tape/cartridge
SCA/Satellite
ol Music library rental/programming

INTER(ONNE(T

Keyphone sales/installation

1] PBX sales/installation

Hybnd sales/installation

‘ { Support & peripheral equipment

o j‘,;-"< OTHER

] 44 Video systems (non-security)

o g o cav

¢ e 2SN Alarm/security/life safety
" \ Sound masking

‘ﬁ‘t‘ Teleconferenting

Yo,

PERCENT RESPONDING
1989 1990 199N

60.4 61.0 638
12.6 10.2 16.4
2.4 15.3 18.1
10.7 5.1 6.9
164 220 18.1
23.9 11.0 19.8
1.3 1.7 34

14.5 13.6 13.8
138 220 12.2
10.7 10.2 13.8
22.6 186 233
17.0 10.2 19.8

138 203 17.2
5.7 5.1 3.4
6.9 10.2 13.8
8.2 1.7 6.9

12.6 10.2 18
5.0 3.4 2.6
5.0 1.7 4.3
5.0 5.1 5.2

145 220 224
24 211 26.7
10.7 1.9 21.6
15 1.9 9.5
31 10.2 8.6

5.7 13.6 14.7

- ? 1.\ esndentlul systems
AT ot e

7.5 percent. The figures for last year
were: 49.3 percent of time with end user,
12.4 percent with electrical contractor,
and 7.2 percent with architect.

Attitudestowards business asa whole
saw far fewer people feeling “very posi-
tive,” but far more feeling “positive.”
“Neutral” came in for just about the
same number of votes as last year. And
“negative,” happily, was less negative.
(Only 2.6 percent of our respondents
feel “negative” about business.) More
people with smaller businesses felt very
positive. More people with larger busi-
nesses felt positive. As with previous
surveys, almost no one felt very nega-
tive.

Despite the low negative response,
when we gave our respondents free rein
to “make any comments about the sound
and communications industry,” they
found plenty to complain about. Here is
some of what they said:

“Progress is important, but changing

models because there is a new grille is
not productive. New models should
come out when there has been a real
technical advance.”

“Consultants’ specs are often equip-
ment lists and not performance specs.”

“Manufacturers, to supposedly gain
market share, are being less selective in
who they appoint as distributors.”

“We need technical assistance with
new-type equalizers and wireless sys-
tems.”

“There is a need to take electrical
contractors out of the loop.”

“Let’s see more high quality coaxial
systems developed that work in the 120
Hz range and up, with consistent con-
trol.”

“Too many players carving up a small
market. Just what we need - new build-
ers of modular amps.” “Manufacturers
should stay out of contracting.”

“Exclude the contractor who does not
have a contractor license.”

And - for our favorite comment: “Lis-
ten to contractors.” And for our very
favorite: “It’s great to be here, I guess.”

Research assistance forthis article was provided
by Mark Baard.
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ﬂyou like what you

see, you'll definitely like
what you hear. They're the
Oak Series speakers

from Yamaha.

1f you could see the

inside, youd know why the
outside deserves to look this
good. Their compression
drivers have rugged
titanium diaphragms and they
keep distortion to a mini-
mum, even at high power
levels. They have a constant
directivity, high frequency
horn so dispersion and pat-
tern control is optimized.
And whether it's music or
speech, you always hear
smooth clear sound.

You can choose from
front-of-house or stage
models. Each available in
versions with 10, 12, or
15-inch woofers.

They're the Oak Series
speakers. Beautiful

sound quality. And just
plain beautiful.

Contact your local

Yamaha dealer or

sound contractor for

more information.

When you hear them, they look even better.

The Oak Series

YAMAHA

Optional rigging hardware available from third party suppliers. © 191 Yamaha Corporation of America

Professional Audio Products, P.O. Box 6600, Buena Park, Calitornia 90622-6600
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Back

Basics

Everything You Always Wanted To Know
About Loudspeakers

ost discussions on loudspeak-
M ers relate to systems rather

than the nitty gritty of the com-
ponents. In this article we will take a

close look at woofers and cone speak-
ers, compression drivers and horns.

WOOFERS

Almostall commercial sound and pro-
audio speakers consistofamotor, cone
assembly and frame. The elements of
the motor typically include a ferrite
ring magnet sandwiched between a
back plate and a top plate. Arod of steel
is centered inside the ring magnet and
the top plate, forming the voice coil
gap.

A coil of wire is located in this gap,
with a cone attached to one end. A
compliant suspension is used to con-
trol the movement of the cone. Both
the magnetic system and the cone as-
sembly are attached to the frame.

Let’s start our examination of the
woofer at the cone. Most cones are
formed froma stirred and beaten paper
pulp that has been mixed with many
additives. Pulp fiber length, density,

Mike Klasco is the Technical Editor of
Sound & Communications magazine.
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and secret sauce are factors that sepa-
rate speaker cones intended for
subwoofers, midranges, high efficiency
or high output, or somewhere in be-
tween. For woofers, the pulp is depos-
ited on a heated perforated metal cone
shaped form. The water drains out of
the pulp and the dried carcass is then
removed from the tool.

For higher efficiency and more ex-
tended midrange output, the cone can
be pressed on both sides. A lacquer dip
was also common on extended range
cone speakers, but with CFCs, and the
ozone layer, this technique is out of
favor with the EPA.

Although many ofyou may think that
speaker companies build cones, in ac-
tuality, paper cone companies build
speaker cones. If you are a speaker
engineer designing a woofer and need
a cone, then you probably have cata-
logs from Rapid Die and Molding
(RDM), Hawley, LCC,NewWay, Donel,
and Kurt Muller on your desk.

The speaker cone is a critical factor
in the sound quality and performance
of the speaker. If the cone is straight
sided it will be strongest at very low
frequencies. You will also probably see
ribs molded in the cone body in

subwoofer cones.

For woofers that must have a re-
sponse that extends into the midrange,
a curvilinear cone body shape is com-
mon. Cone body weight is important —
too light and the cone will distort, that
is, produce “cone-cry” at high sound
levels or high excursion.

Too heavy and mid-band efficiency
will suffer. A recent trend has been
toward adding carbon fibersto the pulp,
reducing the cone body weight yet re-
taining high strength. These superior
carbon fiber paper cones are a real im-
provement. They have lower acoustic
distortion, extended top end response,
and are physically stronger than identi-
cal pulp (less the carbon fiber) for the
same mass and cone shape. While a
decent 15” cone may normally cost $5,
the same item with carbon fiber added
to the pulp will cost about §15 from the
same supplier. Itis not that the material

_is so expensive, but it is a pain to work

with, being tough on the machines and
hard to clean up.

Polypropylene cones are popular in
auto sound and hifi, as they do not
absorb moisture and can have low dis-
tortion. Poly’s acceptance in pro sound
in the past has been limited as it was



hard to get strong glue joints and tends
to be a little heavier than paper cones,
which reduces efficiency. Recent ad-
vances in poly primers and adhesives
will permit speaker engineers to take
advantage of poly's qualities in pro-
sound applictions.

The big supplier of poly to the speaker
industry is PPI/Transilwrap.

The suspension is another key ele-
ment in the speaker’soperation. Afoam,
or the less common rubber, edge will
provide high compliance resultinginan
extended bass response. Treated fabric
edges are also popular, with the M sur-
round providing good control ofthe cone,
good compliance and low distortion. The
larger the diameter of the roll, the
greater the excursion. But the down
sideisthat the edge resonance will drop

in frequency. Edge resonance usually
showsupasanotchintheresponse and
is caused by a standing wave in the
surround. Sound travels up the cone,
reaches and excites the surround, and,

The water drains
out of the pulp
and the dried
carcass is then
removed from the
tool.

especially over a narrow frequency
range, some energy reflects back into
the cone out of phase. This causes can-
cellation and results in the notch. Big

surrounds have notches lower in fre-
quency than small surrounds — a five-

inch cone speaker may have an edge
resonance at 2 kHz, while a woofer may
haveitsedge resonance at 500 Hz. There
are various ways a speaker designer
may attempt to minimize this problem,
including putting damping glop on the
surround, using an adhesive between
the edge and cone with damping charac-
teristics, selecting aheavier, more highly
damped cone that will absorb more of
the highs before they reach the cone
termination, and so on.

THE SPIDER

The spider or damper isthe part of the
suspension at the apex of the cone,
where it meets the bobbin. Thisis called
the neck joint. The spider is usually
made of treated woven linen. Under
heat, the spider’s contours are formed.

The new PZM=11 wallplate
microphone from Crown

These walls have ears.

The Crown PZM-11 was developed for security and
surveillance applications where audio-monitoring
or recording is desired. Utilizing patented PZM
technology, the microphone delivers exceptional
signal - to - noise performance with the high sen-
sitivity of a condenser microphone. It's a snap to
install, no more difficult than a household light
switch, and its unobtrusive wallpl:ite appearance
blends in with the surroundings allowing for unde-
tected listening or recording. Best of all, the PZM-
11 is affordable and is backed by Crown’s three-
year unconditional warranty. For additional infor-
mation, contact your regional representative or
Crown directly at 1-[219]294-8000.

&

crouwn,

1718 W. Mishawaka Road, Elkhart, IN 46517

(219) 294-8000
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Titanium dome and surround.

The spider is a key element in keeping
the voice coil centered.

BASKETS

The frame of the speaker is either
stamped steel or cast aluminum.
Stamped steel is common on all but
the most expensive speakers. The
appeal of steel frames to speaker
manufacturers is that they are
readily available. Tru-Die, U.S.
Speaker Basket, Sundstrum, Alden

——

COURTESY OF JBL. PROFESSIONAL,

NORTHRIDGE, CALIFORNIA.

Loudspeaker assembly.

and others have tooling readily avail-
able to bang outall sorts of sizes and
shapes, with many options. The
gauge of the steel is an important
factor in the baskets’s strength.
Cheap 5-inch midrange speaker bas-
kets might be only 20 gauge, while a
typical 12-inch frame is 18 gauge,
and a heavy 15-inch frame from
Sundstrum is 16 gauge.

Aluminum baskets are associated
with professional speakers. Aluminum

IDN'928

DIGITAL DELAY LINE

baskets are light, strong, and sexy.
Another appealing factor is that alu-
minum, unlike steel, is non- ferrous
and does notdrain away the magnetic
force from the magnetic system
(maybe /2 dB). Very few sources ex-
ist that sell raw cast frames. Most
manufacturers that offer cast frame
speakers have had to pay for the tool-
ing. The least expensive tooling s for
sand castings. For small quantities of
speakers this is the most practical

New flexibility
adapting to any audio
environment.

© @ KRIARK-TEXNIK D728 DIGITAL DELAY LINE

o

B % B 4 61?8 4
@e ee
NPUT A INPUT B

HEADRODA ~EADRODM

Klark Teknik's new DN728 gives you more

configure the DN728 precisely to suit the day's

COURTESY OF IBL PROFESSIONAL.,

NORTHRIDGE, CALIFORNIA

}§

STORE RECALL'=—

fields. In distance mode,

powerand adapiability than any digital delay, ever.

It's  equipped with true 18-bit linear
processing for matchless audio qualiry.

More important still, it provides a superb
paletie of user-configurable input and output
options to simplify a huge variety of applicatians.

Using the two inputs and six outputs, vou can

task. Choose ‘Stereo’ for three ganged stereo
outputs. ‘Dual’ to define memory splits and assign
each of six outputs to either input. Or ‘Mono' for
ful memory allocation and all six outputs assigned
to one input.

It's an easy choice with all options quickly set

on the clear 1.CD display in time, distance or video

temperature compensation facility.

What's more, vou can save frequently used
set-ups in 64 user memories — each storing the
settings of every single parameter. And there's no
need for security covers - a control lock-out
system and password

protection  prevent

unauthorised access.
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Voice coils on bakng fixtures.

approach, but a sand cast frame is
rough and requires a number of fin-
ishing operations, so the final part is
more expensive than die casting.
Adie cast frame is not unlike a plastic
injection mold, but with aluminum. Tool-
ing can cost $40,000 or more per frame.

THE VOICE COIL
Besides the cone, the voice coil is the
most critical element in the speaker.
The voice coil assembly consists of a

COURTESY OF JBL PROFESSIONAL,

NORTHRIDGE, CALIFORNIA.

Loudspakers bein,

coil of magnetic wire wound ona former.
Magnetic wire may be a conductor of
copper, aluminum, copper clad alumi-
num.

Aluminum is lighter than copper, but
copper is stronger. Aluminum is awk-
ward to solder to. Copper clad alumi-
num has many of the benefits of both
types of conductors. The wire may be
round or have been flatten and wound
on edge.

Edge winding flat wire puts more con-

OELAY NEXT

For quality, it combines true 18-bit linear
processing with an effective 200kHz sampling rate, Ideal
giving all the benefits of a 108dB dynanic range, flat

20Hz-20kHz phase and frequency response —and a

- N\ >
o

5uS resolution for critical time settings.

tor synchronising multiple signal
distribution systems and multi-way speaker
systems, it's equally formidable when delaying

The first name with sound system designers |

&
®

a MARK IV company

_...("' ".
g

audio for video or satellite transmissions.

The DN728 leads the way in digital delay
technology. To see and hear its full spectrum, call
us now for a free colour brochure.

@ (1| TERNIR

COURTESY OF JBL PROFESSIONAL,

NORTHRIDGE, CALIFORNIA.

T ]
built on an assembly line.

ductor in the magnet gap and provides
slightly higher sensitivity and is typical
on the higher grade speakers.

Wire insulation is another consider-
ation. Wire insulations can operate as
hot as 200 degrees Celsius to 220 de-
grees C. Some manufacturers use 180-
degree Cinsulation becauseitis easier
to work with or adheres better to the
bobbin. Typically, voice coil wire insu-
lation and glue coatings are B staged
thermoset. This means that the adhe-

klark Teknik PLC Klark lndustrial Park, Walter Nash Road. Kidderminster, Worcestershire DY11 7HJ, England
Tel: (0562) 741515 Telex: 339821 KLARTK G Fax No: (0562) 745371

Rlark Teknik Blectronics 200 Sea Lane, Farmingdale, N.Y. 11735, U'SA. Tel: (516) 248-3660 Fax No: 516} $20- 1863
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sivemust be baked or cured to achieveits
full strength. Thermosets reach a
snapover temperature where they mo-
lecularly crosslink. As the temperature
rises, thermosets will not melt, but even-
tually will carbonize —thatis, burn. Ther-
moplastics do not crosslink, and when
they heat up, they melt and re-flow.
High performance speakers use 180
C to 220 C class magnet wire insula-
tion. The entire coil assembly is then
baked at a slightly higher tempera-
ture for approximately a half hour to
cure the thermoset adhesives.
Thecheapestspeakersusealowtem-
perature thermoplastic wire insulation
thatis not baked or cured atthe factory,
but instead is cured in the field. The
assumption is that as when the speaker
is operated, the voice coil will heat up,

and the wire adhesives will cure. This
techniqueis popular today in low grade
OEM car speakers.

While some speaker manufacturers
wind their own voice coils, most buy
coil assemblies from Precession
Econowind, Precision Coil, Acousta-
Coil, A-Ton, and Krienz.

The voice coil is wound on a former,
otherwise called a bobbin. Kraft paper
formers were popular 30 years ago, as
the paper fibers were an easy material to
glue to. As temperature capacity in-
creased, Nomex paper from DuPont was
commonly adopted for both cone speak-
ers and compression drivers.

About 20 years ago, speaker manu-
facturers desperate to reduce coil burn-
outs started to turn to aluminum bob-
bins. Aluminum offered high tempera-

LOOK WHATA%D&/AM
HAS FOR YOU!

ture operation and thermal conductiv-
ity to pull the heat off the coil and trans-
fer the heat to the pole piece. Butalumi-
numalso iselectrically conductive. This
results in high eddy currents, which
increase distortion and inductance. The
higher inductance drops top end re-
sponse and creates a self-heating phe-
nomenon in the bobbin. Aluminum is
still a common bobbin material.

One of the most common bobbin
materials today is DuPont Kapton, a
high tech film which is strong, light,
free of eddy currents. Recently DuPont
hasintroduced a high performance edi-
tion of Kapton called Kapton MTB which
is thermally conductive and black for
improved heat transfer off the bobbin.

Tweeter bobbins are typically 1-2 mil
thick, midranges are 2-3 mil, and woofer

THE GROWING FAMILY oF COMPUTER
CONTROLLED ELECTRONICS FROM

lvie

VANDAL RESISTANT INTERCOM

STATIONS
Part No. C1SI/SE3GVP
B Interface with standard intercom B Baked epoxy mar-proof finish
amplifiers over heavy zinc plating
B Built-inspeaker-microphone B Tamper-proof speaker mounting
and acoustic coupler B Heavy-duty tamper-proof call
B 11-gauge carbon steel switch

canstruction B Standard 3-gang electrical box
B Flush or Surface Mount mount

Ask for FREE Tech Spec TS-46

Quam-Nichols Company

234 East Marquette Road, Chicago, lllinois 60637
Phone: 1 312 488-5800 * FAX: 312 488-6944

In addition to the 784 Programmable Matrix Mixers,
Ivie now offers the DCSP (Digitally Controlled Signal
Processor) 700. The DCSP 700 houses either com-
puter controlled DA’s, 1/3 QOctave EQ’s, or both. All
products are addressable via Audio Net™, lvie's
RS485 protocol, with planned modem capability.
Matrix mixing combinations of 8x4, 8x8, 16x8, 24x8
etc. are possible, with all system functions control-
lable and monitorable via a computer!

System presets, remote activation of presets, and a
whole family of remote controls make the system
powerful and flexible. Contact

your nearest Ilvie representative

or the factory for literature, 5
application notes, and VI e
design support. Technologies, Inc.

1366 West Center Street « Orem, UT 84057 * Phone:
(801) 224-1800 » Fax: (801) 224-7526
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bobbins are 3-5 mil.

The collar is a strip of Kraft paper,
Nomex, or even aluminum thatis glued
in between the coil stack and the cone.
The collar strengthens the coil, helps
keepitround, holdsthe lead wiresdown,
and when the cone ID is too large for the
bobbin, the collar can be used asa way to
build up the bobbin to the cone so you
will have a friction fit (some glues re-
quire this).

Getting the heat off the bobbin to the
top plate and pole piece is very impor-
tant. It is not power that burns out
speaker coils, it is high temperature on
the voice coil. The key to high output
operation is to be able to pull heat off
the coil. We will take alook at this alittle
later after we have covered the mag-
netic system.

MH6040 shown with optional co-axially mounted HP640 high-frequency horn with
N/DYM®1/2MT manifolded compression driver system.

MAGNETIC SYSTEM

Before WWII, speakers were electro-
magnetic, using field coils to create the
magnetic field. The power supply ofthe
radio would be used to create an elec-
tromagnetic field. Butasthe first cheap
Alnico magnetics became available, it
was curtains for the field coil speaker,
which as cheaper to fabricate. In the
1950s Alnico was king.

During the late 1960s the supply of
Alnico became scarce and eventually the
speakerindustry switched overto ferrites.
Ferrites offered some benefits to Alnico,
including less vulnerability to heat, as
well as requiring a magnetic system that
had higher mass. While speakers got
heavier, they also were able to better
dissipate the voice coil heat better due to
the larger mass and heat sinking due to

the larger surface area of the magnetic
system. Early ferrite magnets were dry
pressed into their final form. A higher
performance process, knownaswet press,
established itself. Although the tooling
costswere higherformagnetic suppliers,
wet pressed magnets offered higher en-
ergy for the same size and weight magne-
tites. Big suppliers for wet pressed ferrite
magnets are General Magnetics,
Sumitomo, TDK, and Hitachi.

Aside from the magnet, the magnetic
system consists of a steel magnetic cir-
cuit. The typical speaker magnetic cir-
cuitconsists ofa donutorwasher shaped
top plate and a back plate, with the
magnet ring sandwiched in between.
The top plate and backplate are con-
nected by a pole piece, except that the
pole piece is separated by a tiny radial

Circle 260 on Reader Response Card

From Jack Murphy Stadium to the Charlotte Coliseumn to
the Citrus Bowl, Electro-Voice® makes the sound systems
of choice. With the introduction of the new EV MH6040
manifolded horn-and-driver system, we've taken a
further step in meeting the PA needs of larger venues.

By combining two concepts pioneered by EV —constant
directivity and Manifold Technology® — we've created a
system providing constant coverage, higher output, as
well as extended frequency response, 100 — 4,000 Hz.

In other words, the MH6040 really delivers in the low-
and mid-frequency ranges, making it the premier system
for large-scale speec.. and music reinforcement

The MH6040 — a new innovation from EV, a company
known in stadiums as the sound system of choice.

Bleclroloice’ . .« oo,

Ev® 600 Cecil St. Buchanan, M 49107 616/695-6831

In Canada: 613/382-2141
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gap from the top plate. The magnetic
force jumps this gap. Inside the gapisan
intense magnetic field. Thisradial gapis
a good place to locate the voice coil.

Sometimes the back plate and pole
piece are cold forged as a single piece. A
large diameter steel rod is cut into
slices. Eachsliceis placed in aknuckle
press, about the size of a room, but
four floors high. The disk is then
bashed, and by the sheer force of the
press, the metal flows and a cold forged
back plate/pole piece is formed.

Top plate thickness, chamfering of
the tips of the top plate, pole piece
shape — such as under cutting the
pole piece — will all have significant
effects on excursion linearity, distor-
tion, power handing, sensitivity.

Oftenyou will see ahole down the pole

piece. This is for cooling. The dust cap
will pump air down the pole piece which
will reduce its temperature. But what
really must be dealt with is the voice coil

Sometimes the
back plate and
pole piece are
cold forged as a
single piece.

temperature. We will take a look at this
after we finish up magnetic circuits.
The steel used for magnetic circuits
must be soft — that is, have a low
carbon content. Japan and Taiwan are
main suppliers for low carbon mag-
netic circuit steel, and big suppliers
are Pien Ching and Chainxen. The

mottled gold finish you sometimes see
isthe cadmium plating, while the black
finish is black zinc. Aside from looking
better, the black offers better heat emis-
sivity.

Neodymium was first introduced to
audio a few years ago by Electro-Voice
in a compression driver. Neodymium
waspeaker industry, as well as Alnico.
Neodymium is a very potent magnetic
material and promises lighter and more
efficient speakers. Different grades ex-
ist, but even the lowest grade exceeds
the capability of the magnet steel for
transferring all the flux. Early formula-
tions were extremely expensive and
were too sensitive to temperature, but
all aspects of this material have im-
proved. This magnetis popular in auto-
sound tweeters, and JBL hasintroduced

Mic/Line switching
for optimal level
adjustment.

Three-band EQ
with sweepable
mid frequency
center.

Rear-panel channel
insert points on
separate jacks.

2 Aux sends per channel greatly increase flexibility
when interfacing signal processing units

High-gain (84dB Channe! input to program output) ensures full output with
fow level or distant mics. Optional Precision input transformers are available.

In Just Thre
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Only In Larger Mixing Consoles
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Our MM-508 Ofters Them
e Rack Spaces.
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a woofer with a Neodymium magnet.
One solution to the thermal resis-
tance between the coil assembly and
the magnetic system is to replace the
air in the gap with a thermally conduc-
tive fluid. Ferrofluids, developed by
NASA and licensed to Ferrofluidics
Corporation, are magnetic fluids that
arethermally conductive. The magnetic
fluid is held in the gap by the speaker’s
intense magnetic field. The thermal
resistance of ferrofluids is four times
lower than the air it replaces thereby
allowing the heatto leave the voice coil.
Ferrofluids have other benefits, such
as a liquid bearing effect that keeps the
coil centered, as well as being a lubri-
cant, so coil rubs are less damaging to
the wire insulation. While ferrofluids
have been used in speakers for well

over a decade, they have only become |

viable for pro audio applications in the
last few years. For example, stable op-
eration at elevated temperatures and
woofer grade ferrofluids have only been
commercialized during the last two
years. Peak powerhandling offerrofluid
treated wooferstypically increasesby a
factor of five (at frequencies above the
excursion limited range). Apogee
Sound was one of the first pro-sound
speaker companiesto use ferrofluidsin
subwoofersafewyearsago. Many auto-
sound manufacturers have also intro-
duced ferrofluid-cooled woofers. Quite
a few high power speaker manufactur-
ersare now going through testing, and
ferrofluid in woofers will be the normin
the next year.

COMPRESSION DRIVERS AND
HORNS

Using horns for sound reproduction
goes back to the first Victrolas. Early
sound systems for movie theaters using
compression drivers coupled to horns
date back to the 1930s.

The compression driver is essentially
a dome tweeter facing a phase plug,
although the compression driver actu-
ally pre-dates the dome tweeter by 25
years.

Like the woofer,a compression driver
has a magnetic system and a voice coil.
Instead of a cone, the diaphragm is
typically dome shaped. The most popu-
lar sized compression driver dia-

phragms are 1.75 inches to two inches
in diameter and mount to one-inch di-
ameter horn throats. Also popular are
three-inch and four-inch diameter dia-
phragms and these typically mount to

If Speaker Design
s Physics,

Sh uldn’t Physicists
D . S Xk ?
esign Speakers!
The design and development of professional speaker systems
are not activities to be practiced by the novice. True sound
design is a craft of science, not simply carpentry.

That's why OAP Audio asked Dr. Eugene Patronis, eminent
professor of physics at Georgia Tech, to guide the development

of their newest speaker design.

His response? The new Pro-Ax 1090!

You'll want to hear the Pro-Ax for yourself — the speaker
that's got everyone talking. And listening!

Call OAP today at (404) 945-1028. OAP Audio: Together with
Dr. Patronis, putting the “physics” back in speaker design.

310 Peachtree Industrial Boulevard ® Buford, Georgia 30518 ® (404) 945-1028
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two-inch diameter horn throats. Of
course there are a number of examples
thatare larger, smaller, and in between.

The compression driver is the com-
ponent most sensitive to designs. Very
slightchanges in just about any specifi-
cation result in shifts in almost every
other performance parameter.

If you want more power handling and
switch to heavier wire, you can end up
losing a lot of top end response. Open
the voice coil gap tolerances a little to
improve production yield and you geta
big drop in sensitivity as well as loss of
top end response. Your domes are
punched a little more shallow to reduce
tears and rejects and they do not ex-
actly match the contour of the phase
plug — and your upper mid-range re-
sponse droops. Even the cumulative

tolerances of the glue joints of the mag-
netic system — which affect the spac-
ing between the diaphragm and phase
plug — will significantly contribute to
production variations in the high end
response.

So anyway, what is inside a compres-
sion driver, and what is this compres-
sion anyway?

The magnetic systemin theless costly
compression drivers consists of a ferrite
ring magnet sandwiched between a top
plate and back plate. Often the top plate
Internal Diameter, called the pole tips,
are tapered. This will focus the flux into
a more intense flux field.

Expensive compression drivers often
have cast and highly machined steel
magnetic systems to attain high flux
fields in the gap. While an expensive

Less than

50¢wide!

woofer might have a flux field 0 10,000
or 12,000 gauss in the gap, some com-
pression drivers have 18,000 to 20,000+
gauss. The steel magnetic return cir-
cuit generally costs more than the mag-
net in a compression driver.

As with woofers, very early compres-
sion drivers that were used in movie
theaters used field coils instead of per-
manent magnets. By the early 1950s
Alnico was universally used in com-
pression drivers. Alnico’s high energy
made it very attractive for compression
drivers, and most transducerengineers
were dragged kicking and screaming
into using ferrites by the purchasing
departments. The resulting ferrite com-
pressiondriversofthe 1970swere much
heavier and larger than the Alnico
equivalents they replaced.

Built-in shock mount
and single-hole mounting
makes installation
quick and professional.
Proven UniPoint
technology insures
performance equal or
better than any plate
microphone. The low-

profile flush mounting
improves directivity while reducing
phase distortion for better intelligibility
with less feedback.

Wherever you need permanent microphones

° that virtually disappear, the new AT845R/RW and
AT847R/RW are ideal. And very discreet!

If you want to make great sound disappear, take a look

at what's new from the Engineered Sound division of &

Audio-Technica. Just drill a hole in any surface and
install a tiny new AT845R or AT847R UniPoint® flush
mount permanent microphone. Choice of black

or white matte finish. Choice of omni (AT845R) or
unidirectional (AT847R) pickup patterns.

Ideal for surveillance (mounted in a ceiling tile), for
teleconferencing (mounted in a conference table or
desk), for courtrooms, hospitals, and boardrooms.
Mount in a podium where an unsecured microphone
might be stolen. Your imagination is the only limit.
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New AT845R/RW and AT847R/RW
Engineered Sound.

Miniature Condenser Microphones

audio-technica

Available in the U.S. and Canada from

Audio-Technica U.S., Inc.

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



No matter what you play, or
where you play it, we're not
just talking music here...we're
talking business.

Your business. Where great
equipment is top priority—just
as long as it doesn’t destroy
your bottom line.

Which is what our business
is all about.

You see, we're Gemini-the
first name in DJ equipment,
and we’ve got it all-turntables,
sampling, non-sampling &
Scratchmaster series mixers,
PVX series amps, pre-amps
and EQ’s, Rhino Pro & Road
Series speakers, and road

cases—you name it.

And because they're
by us, you know you'll
be getting the most long-
term reliability and value

a little money can buy.

So stop by your Gemini
dealer and check us out
because...

What you play is your business.

-~ What you play it on is ours.
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DIAPHRAGMS

The dome or diaphragm tradition-
ally has been either aluminum alloy for
extended range or phenolic for high
output mid-range applications. Alumi-
num diaphragms are famous for shat-
tering, and we will take a look at this
later. Fancier metals have come into
use, including Titanium and Beryllium.
Titanium is attractive as it is very rug-
ged and reliable, compared to alumi-
num. But Titanium is heavier than alu-
minum, and hard to punch or other-
wise form into a dome without tearing.
Beryllium is super hard and can result
in very extended response. But Beryl-
lium is a dangerous material to work
with, especially to machine oreven just
to solder to, and most manufacturers

SOUNDSPHERE SPEAKERS KEEP
NEWSDAY PRESSES ROLLING...

The Newsday corporate offices and printing plant are in a large building in Melville,
N.Y. It contains the largest color offset operation in the country with ten printing
presses. While they operate at the highest efficiency, the collation and inserting
operations could not be stopped quickly when problems were encountered. The
insert machines could not be turned off resulting in improperly collated newspapers.

After trying flashing lights, buzzers and various horn speakers, a Soundsphere
#2212-1 model was tested and five more were installed in the extremely noisy

inserting operations room.

Patrick O'Hanlon, Production Maintenance Electrical General Foreman at the site
states, “The area in question is a high density noise area and communication is difficult.
When Bernie Lory of Craftsman Sound talked about Soundsphere speakers in air-
port terminals, | knew it was the system for us. The even distribution allowed us to
maintain a volume level that would not be overbearing, to permit quick quality control
adjustments in the insert area and to still be heard in remote corners of the room.”

The installer, Bernie Lory has also put two Soundsphere #2212-2 speakers in the
stacker area to improve the efficiency of that portion of the operation. He is planning to
use more Soundsphere loudspeakers at this site to solve other operational problems.

Write or call direct for further information.

SOUNDSPHERE
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A PRODUCT OF
SONIC SYSTEMS, INC.
737 Canal Street « Bldg 238 » Stamford, CT 06902 + USA « Tel (203) 356-1136

(and humans) would rather avoid this
substance (good highs or not).
Berylliocius is a fatal lung condition,
caused by breathing in Beryllium par-
ticles.

Gone body weight
is important —
too light and the
cone will distort,
that is, produce
‘“cone-cry” at
high sound levels
or high excursion.
Future diaphragm materials include

carbon fiber and Kapton.
Fabrication ofdiaphragms is consid-

ered an art, and each manufacturer
has its trade secrets. Some form the
diaphragmsunderwater pressure, oth-
ers punch the material, or heat and
then punch, while a few form the dia-
phragms by spun metal techniques —
using ice cream sticks!

The shape and deepnessofthe dome
is afactor in the sound quality. Drivers
known for their superior sound quality
haveall had deeper domes. If the dome
design is too deep, then the reject rate
goes up, and if the dome is too deep
then rocking becomesa problem. Most
classic designs, such as the Altec Lan-
sing 288, had soft aluminum domes
that were deep.

The most common size compression
driver diaphragm is 1.75 inches diam-
eter with a 1-inch diameter exit. It is not




so hard to design this size driver with
smooth extended top end response, but
at high sound levels these drivers have
high air distortion. Alternatively, 4-inch
diameter compression drivers either
have limited or rougher top end re-
sponse, but can attain higher sound
levels and can be used down to a lower
crossover frequency. For high output
levels, but with high crossover fre-
quency (say 1 kHz and above), the 3-
inch diameter diaphragm drivers are a
good compromise.

Diagram edge design is another wis-
dom-and-witchcraft topic. Most drivers
once had the compliance molded into
the dome material. The edge compli-
ance often took the form ofa!/z roll, like
awoofer. Tangential edges became popu-
lar. Some drivers use different materials
for the compliance than they use for the
dome. Kapton, Mylar, silicon, and other
materials have all been used, in some
cases with very good results — both in
reliability and in performance. One de-
velopment has been the use of tuning
the edge to peak up the top end re-
sponse.

PHASE PLUGS

The term compression driver can be
confusing. Where is this compression?
If you look at the phase plug it will
become apparent. The phase plug con-
sists of openings that link the sound
radiation of the diaphragms to the throat
of the horn. Typically, the area of the
dome to the phase plug open area is
about a 10 to 1 ratio, which is what the
compression refers to. There are many
similarities between mic input trans-
formers and phase plugs. The higher
the ratio (turns ratio, compression ra-
tio), the greater the transformer gain.
But distortion always accompanies this
gain. And ifthe compressionratiois not
high, it is hard to peak up the top end
response of the compression driver.
But not all compression driver engi-
neers follow this approach and there
are a few that use lower compression

ratios and avoid resonance tuning. Ex-
amples are Community’s big M4, and
their more modest M200, or the U.S.

Sound speakers that were used at the
Winter Olympics, or the new Tannoy
coax product line. [ |

SN

Sound Architecture.

Look. Deep inside the Community RS Loudspeaker is an advanced
londscape. Mathematically correct, perfectly rigid and computer optimized.
A world where what you hear becomes a fully seomless illusion. Come.
Explore the monumental shape of pure sound.

PROFESSIONAL SOUND SYSTEMS

333 EAST FIFTH STREET, CHESTER, PA 19013 TEL (215) 876-3400 « FAX (215) 8740190
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THEORY AND APPLICATION

DATA PROJECGTION
AND VISUAL INTELLIGIBILITY:
PART ONE — BACKGROUND

Increasingly, the
video image is gaining
attention due to the
leaps in technology
within that field.
This is particularly
true when the video
image provides
written information
by such means as the
computer screen

or the video
teleconference.

While the computer screen is gener-
ally regarded as “clear” for reading pur-
poses, other subsets of computer im-
ages have achieved far more contro-
versy. Examples of these more ques-
tionable images include LCD, EL and
other low contrast display types, along
with larger format displays such as the
data projector. In addition to their cur-
rent quality levels, all displays are af-
fected by the environment via veiling
reflections on the displays which re-
duce display contrastand provide color
shifts.

Inthe evaluation of computerized dis-
plays, itis common to consider descrip-
tions of display technology, display lu-
minance, display contrast and display
color. Unfortunately, thereisno termin
visual evaluation which is parallel to

Steven J. Orfield is the President of
Orfield Associates, Inc. in Minneapolis,
Minnesota.
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By Steven J. Orfield

Projector A at 12 ft.

Average
Luminance

candelas /
sq. meter

Viewing Angle °

Typical Luminance data.

that of intelligibility in the communica-
tions field. While descriptions of visual
display systems are device dependent,
descriptions of audio systems can be
user (listener) dependent.

This series of articles is intended to
begin a discussion of the need for a new
metric in the display field, and “Visual
Intelligibility” (VI) is suggested along
with an initial definition. VI is intended
to be a percentage indicator of change
in word and sentence recognition rates
presented on a visual display system

(VDS).
BACKGROUND

Visibility as a concept in the vision
and lighting fields has long been a sub-
jectof serious study; there are a number
of metrics in current use such as Visibil-

Orfield Associates, Inc.

ity Level (VL) and Relative Visual Per-
formance (RVP) (See Sound & Com-
munications, February, March 1990).
The principal variables in the consid-
eration of visibility are:
e Task size
¢ Task contrast and color contrast
e Task luminance
* Speed of task viewing
There are a number of other variables
which can be added to this list that are
viewer dependent, and these variables
change with age:
¢ Visual acuity
¢ Relative Contrast Sensitivity
¢ Luminance Sensitivity
¢ Transient adaptation
Visibility has generally been experi-
mentally based on the ability of the sub-
ject to see a circle with one side open



WEST PENN WIRE
FIBER OPTIC

CABLES FOR

CCTV SIGNAL AND
DATA TRANSMISSION

wHESwTPENN WIRE

West Penn Wire offers a complete line of fiber
optic cables for CCTV signal and data transmis-
sion installations.

Their rugged construction resists mechanical
damage even under the demanding conditions of
rigorous installation and use.

Optical properties are assured by a quality
control system that includes a 100% attenuation
testing of all finished cables.

Choose from these standard types:
e Simplex
e Duplex
e Multi Fiber Distribution
e Multi Fiber Breakout

AII cables are available in either PVC (Riser
Type) or Plenum type.

Multi Fiber Breakout cables are available with
an outdoor and/or direct burial jacket. Consult
your dealer or the West Penn factory for price
and delivery.

And, of course, all of our fiber optic cable is
backed by the dependable quality, outstanding
service, competitive pricing and complete engi-
neering and technical assistance that you expect
from an industry leader like West Penn Wire.

To place an order, or for more information,
call 800-245-4964 (in PA, call 800-222-8883)
or write:

West Penn Wire

P.0. Box 762

2833 West Chestnut Street
Washington, PA 15301

B 1 WIRE
= GROUP

INTERCONNECT SYSTEMS PRODUCT
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ACCESS TO I

¢

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 Free!
CALL FOR A FREE CATALOG.

{.800-308-1999

178 Sixth Ave. Paterson, NJ 07524
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The Strong
Silent

Type

Pivotelli Swivel
Supports may be
designed to look sleek
and stylish. But there’s a
lot of muscle behind them. For openers, their
solid steel construction and durable nylon
finish combine to make them virtually
indestructible in normal use. Their powerful
rubber-lined clamping arms securely hold
cabinets up to 47" wide and weighing as
much as 176 pounds. And they’re backed by
a five-year parts and labor guarantee. The
best in the business.

Little wonder more builders, architects
and engineers are specifying Pivotelli
Supports for commercial and industrial
applications every day.

Pruosedli
Diviswn of Grant Products, Inc

Qulstanding Performance in a Supporting Role.
Pivotelli/USA, 25 Commercial St.

P.O. Box 560, Medford, MA 02155
1-800-548-5040 (In MA: 617-391-4097)
Fax: 617-391:7819
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(termed a “Landolt C”). Thusitis not so
much a measure of information transfer
as of basic vision process. The VI con-
cepttakesinto account thatinformation
transfer.

In the consideration of VI, other fields
and issues are also helpful, and among
them are these:

¢ Screen format design

* Legibility research

¢ Complexity of information
¢ Level of comprehension

¢ Information Theory

The science of screen format design
isbased on the knowledge thatthe orga-
nization of the information display can
significantly affect the resulting visual
performance. Legibility or the selection
of type style has a similar significant
effect. The complexity of the informa-
tion presented can also significantly af-
fect performance results. Thus, there
are many variables involved with the
process of using a visual display system,
and very few of these are taken into
account in the selection of current sys-
tems for use. A better metric for evalua-
tion of these variables s clearly needed.

With this in mind, Orfield Associates
recently solicited support from the video
and rear screenindustries for a prelimi-
nary study ofuser-based perceptual per-
formance on rear screenvideo systems.
The purpose of this study was not the
evaluation of specific products but
rather an initial look at the state of the
art with regard to measurable quality
variations in video data reproduction
for users under given circumstances
such as distance, angle of view, etc.
with various types of projectors and
screens. Thus this study has supported
development of both physical and
psychophysical measurements. Each
of the manufacturers was asked to sup-
port this research as a basis for the
possible development of a user-based

| visibility metric. Additionally, it was as-

sumed that these manufacturers would
find this first step in perceptual evalua-
tion to be helpful as a partial definition of
future research emphasis regarding
video quality.

The participantsselected for this study
for conventional data projection were
Sony, the dominant manufacturer in the
field, and Barco, who has long had a
reputation for projection quality. For
LCD projection, Sharp was selected.
With regard to rear screens, participants
included Da-Lite, Draper and Optixx.
(Front surface mirrors were provided
by Viratec.) Orfield Associates stipu-
lated to all manufacturers that specific
data on individual products would only
be given to the respective firms and not

These room pairs
established two
viewing
conditions.

released to the public. (The intent of this
study was research rather than product
ratings). This group was formed under
the description of the Video Visibility
Working Group (VVWWG).

THE EVALUATION PROCESS

The evaluation process began with
the construction of two rear screen
rooms, one adjacent to an auditorium
and one adjacent to a boardroom.
These room pairs established two view-
ing conditions, the large, wide-angle
view and the narrow typical axial tele-
conferencing view. The rear screen
rooms were provided with adjustable
front surface glass mirrors of high (94
percent/97 percent) reflectance, and
one of the rear screen rooms was built
with a door in the rear for non-mir-
rored direct projection.

Screens were provided in two sizes,
custom-framed for the openings of the
two rear screen rooms:



erious Hig
requency
rotection®

We use this illustration to shed some light on a superior design and
introduce the new Tannoy CPA5 (ICT)™ loudspeaker - a small,
contractor-specific loudspeaker from our new Contractor Series.
Designed and engineered with contractor requirements in
mind, our new CPAS offers controlled directivity and throw
characteristics, uncommonly superior vocal articulation and
strong vocal midrange presence from a loudspeaker promising
failure-free operation from its HF unit. How? “Inductive
Coupling Technology” (ICT)™ makes it so.

Simply stated, the CPA5's five inch ICT transducer has no
high frequency voice coil or HF windings. Instead, a one inch
Duralumin HF passive radiator sits in the same gap with, and
is inductively energized by, the electro magnetic high
frequency energy, generated as a by-product of the LF unit.
The ICT transducer's crossover free architecture ensures linear,
smooth, symmetrical off-axis dispersion out to 22kHZ and true point-
source, phase coherent sound.

The CPAS's [CT design ofters exceptional performance with
outstanding dynamic range and 90dB 1W 1M sensitivity. AT LAST you
can have a dynamic, tull bandwidth background music system which
even at the lowest of volumes, remains highly intelligible with shimmer-
ing presence. And yes - they also sound great loud.

The CPA5's 100 Watt power handling and 110 dB output,
provides clean, non-fatiguing sound at exceedingly high volumes -
free from mid-range compression, and with remarkable bass response
for such a small enclosure (8 1/2" high X 6™ wide X 5" decp).

Its modern, rugged, molded polypropylene cabinet
(available in twa colors) and shielded components are “environ
mentally friendlv” and impervious to mosi weather conditions
Equipped with 70 Volt transformer fittings tor multi unit
installations, the CPAS mounts both vertically or horizontally
offers two grill faces, and an adjustable, rotating badge

While its affordable CUB-5 hardware meets all safety
standards, the CPAS also retrofits most existing mounting
hardware available today

We think vou will find the Tannov CPAS's exceptional
performance a uniquely flexible, cost-cffective and reliable
alternative to what you've been settling for in foreground/background
music systems. We have the required projection and presence vou've
been looking for, at all volumes, and vou'll never blow our t IF unit.
We may not glow in the dark.... WE DON'T HAVE TO. If vou value
exceptional high perfermance and trouble free, safe sound, step up to
the TANNOY CPA5 (ITO™.

Tannoyv / TGI North America Inc. * (519) 745-1158 < Fax (519) 745-2364
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—The generator forvisual signals was

Room Framed Nominal . .
Screen Diagonal a Macintosh IIcx with a Rasterops 264
x-
puditorium: 60 14" x 7858 o1" color board, and a Rasterops Video E

pander was used to feed RGB signals to

1 50
Board . 47 61 0 i
cardroom S the composite LCD projector. Images

70"

I asked our dealer

““How do we
install a 209 1Ib. monitor?’’

“Your best bet is the Jumbo Mount from
Peerless,’”’ he told me.

Now that we've got it installed, I see what he meant. We really like the
Jumbo's innovative features. Its unique “‘arm in arm” design gives it plenty
of strength, even for our 35" monitor. This also provides extra rigidity and
prevents excessive tilt.

Special adjustment slots help the installer find the set’s balance point, so
it’s the most stable mount we’ve ever put up. It’s even UL listed, and I like
knowing that.

The optional patented security package is also important to us. It makes our
installation theft-resistant.

But the biggest challenge we threw at our dealer was getting the job
completed in one week. He said he could do it. “The Jumbo® Mount is
American made and Peerless will ship within 48 hours,” he told us.

Quality engineered, UL Listed, American made, and promptly shipped.
Now that’s the way I like to do business!

SOLID SUPPORT

Call today for our free Product Guide

1-800-729-0307

In Illinois 708-865-8870
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were created within a Persuasion pre-
sentation program.

The experimental design was based
on objective measurements with a
CapCalc video photometer (see Sound
& Communications, February, March
1990), a Bruel and Kjaer one-third de-
gree luminance photometer, and a jury
test with viewers sitting at predefined
standard positions. For the objective
tests, a set of patterns were developed
formeasurementwith the CapCalcvideo
photometer.

For the subjective tests, alphanumer-
ics (letters) of different types, colorsand
contrasts were placed randomly on the
screen.

Duringthe objective tests, the CapCalc
system was set up at the same positions
identified for later viewer studies, and
multiple images were captured using
different screens and projectors for later
datareductionand analysis. Some analy-
ses possible were contrast and lumi-
nance measurement, RVP (relative vi-
sual performance), image contouring
and statistical analyses such as histo-
gram images and files.

In addition to these measurements,
additional measurements were taken
with a Minolta CS-100 Chroma meter to
analyze color shift due to screens, angle
of view and multiple lens projection.

ACTUAL MEASUREMENTS

These screen types were installed in
each of the rooms under test:

Room Rear Screen Type
Auditorium:  Diffusion

Optical - Lenticular & Fresnel
Boardroom:  Diffusion

Optical - Lenticular & Fresnel

CapCalc images were taken of each
screen with five different images from
four positions in the auditorium and
nine positions in the boardroom. These
images were then analyzed for the fol-
lowing variables:



When it comes to zone control and paging management,
the modular ZC-312 puts your customers in command.

To reach people in all regions of your customers’
business, Wheelock has launched an expandable zone
paging control system —ZC-312. in combination with
its companion ZEM-3 zone expansion modules, it’s
the most practical choice for new installations and
systems being expanded or modernized.

At your command is a universe of central control,
switching and signaling capabilities. Selective zone
paging, group zone paging, all call, talk back, back-
ground music with mute, and page tone signaling to
name just a few. And each time you add a ZEM-3, you
add 3 more page zones, one more group page, and
one more music input.

Also at your command:
® A built-in talk back control which uses conventional

transformer-equipped 25V/70V speakers and horns.
® A built-in preamplifier which transmits a line level,

4 ohm signal for up to 150 amplified speakers and

horns, or multiple amplifier inputs.
® Music inputs with music muting during a page.
® Switching up to 150W of audio from a central

amplifier’s 70V output.

And when it’s time to expand or for those larger
systems, the sky's the limit! Up to 3 ZEM-3 modules
expand the ZC-312 up to 12 zones, 4 zone groups,

and 4 music inputs. And then you have the flexibility
to stack ZC-312s providing up to 144 zones, and 48
zone grouips. Because the ZC-312 is modular, you only
buy what you need.

Field programmable for a variety of system con-
figurations, the ZC-312 can mix central amplifier
(25V/70V) and amplified speaker (line level) paging
in the same system. It's compatible with touch-tone,
rotary or pulse dial telephones. And hookup is easy,
with built-in barriered clamp type screw terminals. ..
so you don't have to be a rocket scientist to install it.

Even when paging from CO/Centrex lines or a
telephone svstems analog station extension port, your
customer can still get a big bang out of the multi-
zone capabilities of the ZC-312...thanks to Wheelock’s
TPi-100 Telephone Paging Interface. So for a complete
caialog or. how your customers can enjoy out-of-this-
world quality without the sky-rocketing prices, call us
at 800-631-2148 or fax at 908-222-8707. Or contact
Wheelock Inc., 273 Branchport Avenue, Long Branch,
NJ 07740.

And put your customers at the helm.

wheelock..
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Luminance contours.

¢ luminance
® contrast
¢ color shift
¢ veiling reflections

Next, ajury ofviewers wasassembled,
and these viewers were presented the
same projector and screen system com-
binations with alphanumeric image de-
tection and recognition stimuli (letters
of varying size, contrast and color) over

%

|

Visual Ta

Vi is very media
dependent,
suggesting some
need for
standardization
of projected data.

athree week period. This data was then
processed directly for the percentage of
errors and converted into a Visual Intel-
ligibility Index based on the percentage
of correct answers.

The final analysis was the develop-
mentofa correlation between the objec-
tive and the subjective data to determine
the validity of specific objective mea-
surements and to assess the initial sen-

Menlo Scientific, Ltd.

Acoustical Consulting
and design services for
sound contractors

Contact Michael Klasco

Menlo Scientific, Ltd.
39 Menlo Place
Berkeley, California 94707

(510) 528-1277

FAX (510) 526-8087
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Target on
Photometer on the
CapCalc system.

sitivity of the testing protocol.

A meeting ofthe Video Visibility Work-
ing Group was held in Minneapolis on
February 27, 1992, and in attendance
were representatives of Sony, Sharp,
Da-Lite, Optix and Draper. The Phase ]
study process was discussed in detail,
measurements were demonstrated,and
each ofthe participants experienced the
subjective jury testing process as an
experimental subject.

SUMMARY

In Part One of this series, it has been
our intent to demonstrate the need for

Video Visibility
Working Group.

consideration of a new standard for
subjective video task performance
(data) quality. “Video Intelligibility”
has been suggested. Some initial find-
ings of our work to date suggest that
visibility (VI) is quite distance and
viewer position dependent. VIis very

media dependent, suggesting some
need for standardization of projected
data. It is also noted that specific
screens sometimes tend to work bet-
ter with one projector than another.
Overall, the results to date suggest
that there is some clear potential for
development of better total systems
and projection environments. At this
time, members of the VVWG are dis-

cussing potential industry sponsorship

and support ofadditional test develop- |

ment. In our next article, the general
results of this first study will be dis-
cussed with an eye toward the most
interesting findings and potential fu-
ture directions. |

Detailed and realistic Ideal in gardens, hotels,
“rock” speaker housings. courtyards, lawns,
Comfortabl i spa or pool landscapes.
weight and easy to handle.  Environmentally and
Two models available in structurally safe.

two sizes. 3-year limited warranty.

ble with avariety  U.V.-resistant.
of OWI's quality speakers—
2-way, 3-way; low or high
impedance.

Biend into customized

‘o

OWI Incorporated

1160 Mahalo Place
Compton, California 90220
213.638.4732
800.638.1694

FAX: 213. 638 . 8347
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NEWS FROM AROUND THE INDUSTRY

Sound for Mall of America: Consumers for CES

Satellite Music in Malls

3M Sound Products has secured a
contract to install 3M’s Direct Broad-
cast Satellite music in the Melvin
Simon malls across the United
States. The contract includes the
Mall of America, which will be the
nation’s largest covered shopping and
entertainment complex. Melvin
Simon, one of the largest mall devel-
opers in the country, has more than
70 malls currently in operation.
Sound Products will provide four
Starchannels of music to each Melvin
Simon mall via a dish antenna and
receiver. The local 3M Sound Prod-
ucts dealer will lease music to each
individual business in the mall. The
Network also has the capability of de-
livering audio advertising, electronic
mail and business video to each mall.

Summer CES Attracts
Consumers

The 1992 International Summer Con-
sumer Electronics Show, held in May,
was opened to end users for the first
time in its 25-year history, and at-
tracted 98,720 consumers. Trade at-
tendance was 51,850. Total net
square footage was 628,698, and
there were 984 exhibitors. In the face
of sinking trade attendance at
previous summer shows, CES was
opened to the public to increase
awareness of consumer electronic
products. According to Gary Shapiro,
group vice president of the Electronic
Industries Association’'s Consumer
Electronics Group, '*The success of
this Summer CES bodes well for the
1993 Chicago SCES. Considering
that this was a first time event, it
went extraordinarily better than we
had hoped or imagined.”’ Preliminary
research by Sound & Communica-
tions showed that there was in fact
some positive fallout from the show
to sales. Gary Gand of Gand Sound
in Chicago reports a flurry of calls im-
mediately following the show from
customers who attended CES and
were interested in products from
such CES exhibitors as Roland and
Monster Cable. Gand had personnel
manning the Roland booth during the
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consumer days of CES (the first two
days of the show were opened to the
trade only).

CES-TV News, a television news
program produced by Testa Com-
munications, found in its roving
reporter segments that most adult
consumer attendees were most in-
terested in "‘home theater,’ and
citing that product classification as
the reason for coming to the show.
Wide-screen television, video games,
and Sharp’s LCD televisions were
other frequently mentioned favorites.
The *'hit of the show’" promotion,
however, was probably the RCA
booth which had a live Nipper and
Nipper puppies with whom one could
be photographed. The RCA booth
was, predictably. crowded with con-
sumers — who also stood on line to
watch 16 x 9 television.

Console at Covenant
Church

Rolling Hills Covenant Church in
southern California has installed a 40
input Soundcraft Europa console with
output matrix as the front of the
house console for the church’s sanc-
tuary. The board was specified and
sold through V] Electronics of
Torrance, California. The church is

Summer CES was for the trade only for the first two days, and was then opened

to the public.

regularly attended by 2,500 people a
week,

New Curriculum at Miami

The University of Miami’s College of
Engineering and School of Music
have formed a new undergraduate
curriculum option for students wish-
ing to study audio engineering. The
Department of Electrical and Com-
puter Engineering will adninister the
degree program providing a Bachelor
of Science in Electrical Engineering
degree with an emphasis in Audio
Engineering. The University says
this is the first degree program of its
kind in the United States. Students
enrolled in the Audio Engineering op-
tion will have access to two facilities
on campus: The Gusman Concert

Europa console at Rolling Hills Covrenant Church.

Hall, which contains a professional
recording studio with automated con-
sole and multitrack recorder; and the
L. Austin Weeks Center for Record-
ing and Performance to be con-
structed. The new facility will feature
a second professional recording
studio with a 56 input automated con-
sole and multitrack recorder.

Trionics Graduates Dealer
Program Training Class
Trionics Corporation has graduated
its first Authorized Dealer training
class at its headquarters in Miami
Lakes, Florida. The course is part of
the recently announced Authorized
Dealer program in which Trionics has
been recruiting alarm dealers in
select geographies to directly sell the
firm's Infinity product line. The two-
day class included programming,
hardware training and marketing and
sales techniques. The Infinity is a
security control product integrating
home and business automation, ac-
cess control, intercom and digitally
recorded speech into one program-
mable unit.

ICIA Book for Moving

The International Communications
Industries Association has published
“Putting the Move on a Small
Business'’ by Ellis Stackfleth. The
book prepares the business owner
for all steps needed to plan and ex-
ecute a move with minimal impact on
the business. The book is available
from ICIA in Fairfax. Virginia.



Meyer Sound Installations

Meyer Sound has announced several
installations using the company’s
products. The multi-use Kennedy
Center's Eisenhower Theater in
Washington, D.C. has upgraded its
sound system. The theater has a
plaster ceiling covered with fabric, so
a steel grid work with catwalk was
built and installed. The center cluster
and support loudspeaker systems are
now all flown. The center orchestra
cluster consists of three Meyer UPAs
hung center, left and right. Outboard
left and right are two pairs of UPA
speakers for balcony coverage. Two
650 subwoofers are mirrored left and
right, and a pair of UMls are used
for effects. Four UM1 monitors are
installed on either side of the pro-
scenium and two additional sub-
woofers in the orchestra pit complete
the installation. Additional equip-
ment, according to Meyer, includes
a 40-input Soundcraft Europa console
and Crown amplification. John Burke
of Milon Systems in Alexandria,
Virginia, worked with Ken Persson,
sound engineer at the Eisenhower
Theater, to design the system, Greg
Lukens of Washington Pro Audio in
Wheaton, Maryland handled sales
and service of the installation.

Fiesta Texas, the new $100 million
theme park, has used the Meyer
SIM System Il in six of the seven
theaters on premises. The seven
theaters have seating capacities from
600 to 4,000 in the 200-acre theme
park. Six of the seven theaters were
measured and aligned using the SIM
System II.

The Fiftieth Anniversary Memorial
Event commemorating the bombing
of Pearl Harbor used Meyer speakers
to cover a specially constructed
venue, as well as for the overfill
crowd behind the reserved seating
area. Sound director David
Scheirman of Concert Sound Con-
sultants worked with Randy Bauske
of Baus Engineering. The main event
took place in a parking lot in which
a portable stage and seating, as well
as a canopy cover, had been set up
to accommodate 5,000 people. Four
16-foot scaffold towers were erected,

two left and nght front and two left
and night rear (at about mix position).
A broadcast quality wireless link was
used between a transmitter at the
console and a receiver at the towers
several hundred feet away. According
to Scheirman, because this was a
family event, '‘we needed to keep
sound pressure at very moderate
levels.”" Roger Gans, sound designer
for the San Francisco Opera, was
brought in as a certified operator of
Mever Sound’s SIM acoustical
measurements and sound system
alignment instrument,

Neotek Additions

Neotek has announced the addition
of Joe Hebert as manufacturing direc-
tor and Mark Smithivas as sales
coordinator. Tom Lay, Neotek
marketing director, said, *‘In a mat-
ter of weeks, Joe has improved our
manufacturing processes. [And]
Mark is becoming a master at ex-
pediting orders.”” In addition to new
personnel, Neotek has added new
distributors. Neotek's distributor for
eastern Europe is Centron Slovakia,
Ltd. The company's representative
in Japan is Nissho Electronics.

Lowell Moves

Lowell Manufacturing Company has
built a new factory/warehouse with
100,000 square feet of space. The
plant is occupied by a multi-stage
thermal system and dry powder
coating line that the company says
imparts a finish with more depth of
color and durability than conventional
wet painting methods. New computer
driven metal-punching and forming
machinery provides close tolerances.
Production capacity is expected to in-
crease by half. The plant is located
24 miles from Lowell's former
quarters in St. Louis. The address is
100 Integram Drive, Pacific, Missouri
63069.

—
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Roval Guards Parade

Celestion Installations

Thada Research, Celestion Interna-
tional’s distributor in Thailand, has
completed two installations in
Bangkok, one at the Nuclear pub,
and one for the Royal Guards Parade.
The Nuclear pub has a capacity of
1,500 people and features a total of
16 Celestion SR1 and 10 SR2 sub-
bass enclosures with an SRC1 con-

troller. Thada Research has also in-
stalled a live keyboard monitoring
system. Celestion enclosures were
used exclusively for the Royal Guards
Parade celebrating the King of
Thailand's birthday. Troops dressed
in ceremonial uniforms and plumed
hats paraded past the Kmg who ad-
dressed them over a sound system
comprised of 140 SR1 full range cab-

No! It’s

Faster than the speed of sound.
More powerful than a computer-controlfed amplifier.
Able to leap 120 db spl in a single bound (without clipping)
Is it an amp? Is it a speaker?

T —————— e

RMAN

Our fearless ANSWERMAN
will tackle everything from the most basic to the
most difficult of questions relating to the
Sound & Communications, industry. The all-
knowing all-seeing audio guru is more than
capable of answering ANY question that could
possibly be on your minds.

Send your Questions to: The Answerman

~ SOUND
clo COMMUI%CATIONS
25 Willowdale Ave.

Port Washington, NY 11050
Call: (516) 767-2500 Fax: (516) 767-9335
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inets installed in batches of eight,
mounted on lamp posts around the
parade ground. Thada Research says
that three general of the country’s
armed forces will be placing orders
of their own after hearing the sound
at the ceremony.

REP NEWS
American Dynamics
Restructures

American Dynamics has restructured
its sales representative network. The
new network is as follows: R&D
Sales Associates for Massachusetts,
New Hampshire, Maine, Connec-
ticut, Vermont and Rhode Island:
Thomas Corr Associates for New
York (excluding Rochester and Buf-
falo), New Jersey, Delaware, eastern
Pennsylvania; Robert St. John and
Co. for Maryland, Virginia and
Washington D.C.; Murphy & Cota for
Georgia, Alabama, central and
eastern Tennessee, North and South
Carolina; Florida/Caribbean Mar-
keting for Florida and Puerto Rico;
R.P. Sloan Associates for Michigan;
Keith Parker & Associates for east-
ern Wisconsin and northern Illinois;
LMS Marketing for Ohio, West
Virginia, western Pennsylvania and
western New York; Bruce Dawson &
Associates for Indiana and Kentucky;
Capco Associates for Louisiana,
Arkansas and Mississippi; Kodo As-
sociates for North and South Dakota,
Minnesota and western Wisconsin;
Summit Sales & Marketing for lowa,
Kansas, Nebraska, Missouri, and
southern Illinois; the Crockett Sales
Co. for Oklahoma and Texas (ex-
cluding El Paso); Intermountain Mar-
keting for Colorado, Utah, Wyoming,
Montana, Idaho, New Mexico and El
Paso: Seevid for California, Nevada,
Arizona, Hawaii, Washington, Ore-
gon, Alaska. The international
representative is Ronald Boes &
Associates.

Bag End Rep

Roger Ponto Associates has been
named to represent Bag End in the
Pacific  Northwest, including
Washington, Oregon, Idaho,
Montana, Alaska and Hawaii. Roger
Ponto was with Shure Brothers for
over 20 years. The sales effort for
Bag End is being spearheaded by
Gary Ponto, whose experience in-
cludes 10 years as technical director
for the Ziegfield Theater in the MGM
Grand Hotel in Reno. In other news,
Bag End has added Musik & Sound

of Oldenburg, Germany to its list of
distributors.

Symetrix Rep of Year

Symetrix, Inc. has named John
Amstadter of JAMM Distributing its
Rep of the Year. JAMM handles the
Symetrix line for lllinois, Michigan,
Minnesota, Kentucky, Wisconsin and
Indiana. Cambridge Marketing was
also recognized for exceeding its
sales quota and was presented with
the Symetrix Quyota Buster award.

Control Cable Appointed

Perma Power has appointed Control
Cable Inc. of Baltimore as an
authorized distributor for Perma
Power’s line of power protection
products.

EAW Names Reps

Eastern Acoustic Works has ap-
pointed First Choice Marketing to
represent it in the northwestern
United States. ‘‘First Choice
Marketing will be in charge of con-
tractor/consultant relations, rental
company sales and other marketing
functions throughout Washington,
Oregon, Montana and Alaska,”’ ac-
cording to EAW vice president of
sales Frank Loyko. **They will also
handle western Idaho.”” Tony Tudisco
is the founder of First Choice.

Robert Louis Associates has been
named by EAW to represent it in
Ohio, Kentucky, West Virginia, In-
diana and western Pennsylvania.

In other news, EAW has appointed
Audium S.R.L. of Milan, Italy its
distributor throughout Italy.

Tony Tudisco



LITERATURE

LCD from ICIA;

Crest Health Care

Projection Panel Guide

The International Communications
Industries Association (ICIA) has
released the LCD Projection Panel
Selection Guide.

Written by Joe Hallett, the guide's
contents include: applications for
LCD projection panels; uses for fea-
tures that are coming into the mar-
ketplace; interpretation of product
specifications; hints for selecting, us-
ing and troubleshooting these prod-
ucts; and standards for evaluating im-
age quality.
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Health Care TV

Crest Electronics, Inc. has re-
leased a catalog of health care televi-
sion equipment and parts. Zenith
television receivers (closed-cap-
tioned), mounting system equipment
and hardware for wall and ceiling in-

CALENDAR

Upcoming Events
AUGUST

NESDA/ISCET (Nat'l Electronics
Sales & Service Dealers Ass’n/Int’l
Society of Certified Electronic
Technicians): Fort Worth, Texas. Con-
tact: (817) 921-9061. August 3-9.

Image World: Los Angeles, California.
Contact: (800) 800-KIP1. August 10-14.

National Hardware Show: Chicago.
Hlinois. Contact: (203) 964-0000. August
16- 19.

International Security Conference
(ISC) East: New York, New York. Con-
tact: (708) 390-2436. August 25-27.

SEPTEMBER

Surface Mount Technology: San Jose,
California. (800) 223-7126. September 1-3.

Piezoelectric Devices Conference:
Kansas City, Missouri. Contact: (202)
457- 4930. September 15-17.

stallations, wall arm mounting and
various wall plated and accessories
are available.
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DSP Publishing

Spectrum Signal Processing, Inc.
has issued its March 1992 product
catalog for single- and multi-proces-
sor DSP solutions. The 100-page
catalog is the sixth published by
Spectrum and contains boards, soft-
ware and peripherals as well as new
products.

Circie 18 on Reader Response Card
Catalog of Catalogs

AMP is offering its ‘‘Masterlog’’
that contains a variety of AMP prod-
uct and interconnection system cat-
alogs. Product categories include ter-
minals and splices, pin and socket
connectors, networking products,
fiberoptic products, and coaxial and
flat coaxial cable products.
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Image World: New York, New York.
Contact: (800) 800-KIPIL. September
21-25.

RF Technology Expo East: Tampa,
Florida. Contact: (303) 220-0600.
September 22-24.

OCTOBER

Audio Engineering Society (AES):
San Francisco, California. Contact: (212)
661-2355. October 1-4.

Custom Electronic Design & In-
stallation Association (CEDIA):
Dallas, Texas. Contact: (800) CEDIA-30.
October 7-10.

Int’l Business Music Association
(IBMA): Ponte Vedra Beach, Florida.
Contact (816) 444-3500. October 14-17.

® Preferred by Professionals

Worldwide
MODEL MODEL
vesor » V8532 W
MODEL ‘ i
V8506 W ‘

ELECTRONIC

EQUIPMENT GABINETS

Versatile equipment cabinets for audio or video equip-
ment. Available from 10'%"-78%" of usable rack space.
Removable side panels for easy installation, servicing.
Optional front and rear doors. Shadow gray and putty
enamel finish.

For our free full-color FULL-

LINE CATALOG, call toll-free: (800) 447'225 7

THE WINSTED CORPORATION
10901 Hampshire Avenue So. » Minneapolis, MN 55438
612-944-8556
FAX: 612-944-1546
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EZ CALL is the answer for many organizations
who have to locate people quickly and confiden-
tially — coded calls are FAST, PERSONAL, and
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L
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PRODUCTS

Big Sound, Small Space

By Steve Jacobs

Small Sub

Tannoy has introduced the CPA 5
SB subwoofer. The CPA 5 SB is a
passive, bandpass subwoofer de-
signed for use with small, high-
powered monitors and measures 21.6
inches x 11.8 inches x 7.8 inches.

The sensitivity of the unit is‘rated
at 93 dB — 1w/Im, while it handles

Steve Jucobs 1s the Associate Editor of
Sound & Communications.

150 watts of power. When hooked up
to satellites the working load im-
pedance is rated at 6 ohms. The fre-
quency response is from 46 Hz — 210
Hz.

Interestingly, home surround
entertainment systems (as well as
other contractor systems) are men-
tioned by Tannoy as being an ideal ap-
plication of the CPA 5 SB.
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Home Speaker Expansion

AAMP of America has expanded
its home speaker line. Included are
an in-wall subwoofer and outside
speaker line called Wall Sound.

In addition, the CL3 wire line is
available. The AAMP Wire by Stinger
includes 16-gauge and 12-gauge (two
and four conductor) as well as in-
frared remote wire and coax cable.
Circle 2 on Reader Response Card

TOA's BA-823 dual-cassette player.

Foreground/Background
Dual-Cassette

TOA Electronics has introduced
the BA-800 series of dual-cassette
players designed for foreground/
background music applications. The
BA-800, BA-806 and BA-823 each in-
clude two auto-reverse cassette
player modules and Dolby B noise
reduction. For continuous play, each
unit can run automatically or can be
controlled by an external timer.

The BA-800 is an unpowered dual-
cassette player that can be operated
in either stereo or mono. The
monaural BA-806 is the first of two
amplified units within the series. The
speaker out terminal has taps for 25-
and 70-volt operation. The BA-823 is
a stereo version without the taps.
Circle 3 on Reader Response Card

"With the BBE®
system, it sounded
cleaner, crisper,
brighter, & simply
put...BETTER!"

DJ Times Magazine

W

Proven Performer
Most Versatile
Speaker for

Live Performance
Sound
Reinforcement
PA, Portable or
Permanent
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Fiberoptic Transmission

Fiber Options, Inc. has released
the Series 123/VDA (Very Diverse
Assemblies) System. The system
consists of a powered card cage that
may be loaded with combinations of
video, data and audio fiberoptic
transmission modules.

Modules for the system are
grouped according to the type of
communication. The 1V group covers
video transmission products, the 2D
covers data transmission and the 3A
group covers audio. The 123/VDA
System can include modules from
each group. Bidirectional and mixed
data transmission can also be carried
on the system.
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the
Reader

most imexpensive
way to stand out from
the competition. BBE is easy
to use and will make your
music so exciting, you'll be
booked solid!"”

DJ Times Magazine

BBL'. Huntington Beach, CA

Sound Inc. (714) 897-6766
ASK YOUR DEALER FOR A DEMO TODAY
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500 watts program power * 128
dB SPL peak * Only 37 pounds *
Vented port coaxial * 12-inch
main transducer * Titanium
compression HF driver * Builtin
stand mount * Tapped for wall or
ceiling bracket * Transparent
overload protection * 98 dB SPL
@1W/m sensitivity * Recessed
from

handle for carrying.
.
(800) 989-0802
733 Canal St., Stamford, CT 06902

Exclusively
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Table Mic

TAI Industries, Inc has announced
a table microphone for use with the
company's audio teleconferencing
and voice reinforcement systems.
The microphone is built into a black
onyx-like base for use in situations
where ceiling microphones aren’t
what the doctor ordered.

The mic uses the table surface as
an extension of its boundary for sen-
sitivity purposes and has an in-
tegrated 20-foot cable that terminates
in a TA3F plug.
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Neon Mic Stand

Konig & Meyer has introduced the
KM26080 neon mic stand. The stand
is being offered in blue, red, yellow
and green. Three different stand
sizes are also offered. Konig &
Meyer claims a 5000-hour neon tube
life for the 26080.
Circle 6 on Reader Response Card

Minimixing

Ross Systems has introduced the
Minimix mixing consale. The
Minimix is a 19-inch rackmountable
consale with 16 selectable mic line in-
puts, two bandshaped shelving EQs,
four Aux sends, +48V DC phantom
power on mic inputs, PFL headphone
Q" channel mute switch, peak +10
dB headroom indicator and 100 mm
channel faders.
Circle 7 on Reader Response Card

Voice Storage and Playback

Wheelock's VoiceLink is a
microprocessor-based voice storage
and playback system that provides
voice reproduction for automatic an-
nouncement and voice information
systems. Up to 256 messages can be
played with contact closure initiation
and ‘‘hundreds’’ of additional mes-
sage files with standard digital data
commands through an RS-232 inter-
face can be addressed.

The system is designed for repe-
titive voice announcing for building
evacuations, store sales, machinery
shutdown, and transportation shut-
down.
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Alarm Monitors

A series of U.L.-listed, field-
programmable alarm monitor/
receivers has been introduced by
Keltron Corporation. The units inter-
face with other alarm systems equip-
ment — new, old or hybrid — for fire
and security requirements.

The Keltron DMP703 and DMP704
alarm monitors handle from less than
100 protected zones to 20,000. The
microprocessor-based units allow
dealers and installers to prepare the
custom database off-line and down-
load it from a diskette to the system's
internal microcomputer.
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Wireless Systems Control
AMX has introduced the SoftKey
transmitter; a programmable, menu-
driven wireless systems control. Ten
user-defined function keys rest along
a backlit vertical LCD display. Each
key's task is spelled out by up to two
lines of eight- character text on the
screen, A menu key returns the user
to the primary list of control pages.
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Shotgun Tradition

Audio-Technica has introduced the
AT835a Condenser Shotgun Micro-
phone. An update of the AT835, the
AT835a can be powered from an AA
battery or a phantom power source
of 9 to 52 volts.

Recommended applications include
distant miking and video.
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Automatic Mic Mixer
Altec Lansing has introduced its
Model 1684A automatic microphone
mixer. The unit comes standard with
four channels and can be expanded
1 up to eight channels by adding in-
dividual 1681A input modules. Each
input channel has mic/line input
capability, preamp gain control, line
| output, logic output, high pass filter,
I phantom power and automatic or
manual operating modes.
Flexibility in sound system design
is emphasized by Altec through the
unit’s two modes of operation. The
| ‘live* mode allows for automatic mix-
| ing without gating, while the ‘mute’
| mode is for applications where in-
dividual mic attenuation is necessary.
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Mic Stand
Quik Lok has introduced the A-300
Microlite tripod boom microphone
stand. The A-300 weighs four-1/2
pounds and is made of steel tubing.
The boom arm can be raised to a
height of 60 inches while rubber
gaskets are designed to keep the
30-inch fixed length boom vibration
free and in place.
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Rubber Necks

Rubber-Neck, a gooseneck from
Ac-cetera, Inc, is available with XLR
connectors (the X Series) prewired
for existing XLR mounts, threaded
for podium use (the L Series) with
locking XLR and with a hollow center
(H Series) with male to female
threading.

Circle 13 on Reader Response Card

Dimming Module

Crestron has introduced the net-
work dimming module control
CLI-120N-4 that is designed for
lighting dimming, especially with the
Cresnet IIP media control system.

The CLI-120N-4 is a four-channel
dimmer module that controls low
wattage 120VAC incandescent, low
voltage, neon, and cold cathode
lighting loads. Each channel is rated
to control up to a 1.0 kW load, with
a module capacity of up to 1920
watts.
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PEOPLE

Meyer and Aiphone Marketing

Johnson Promoted

Mark Johnson has been promoted
to acting director of sales and mar-
keting at Mever Sound. Johnson had
been responsible for the company's
technical marketing, advertising
development and placement and
technical sales support for the past
five years.

In his new position, Johnson is
responsible for sales and marketing
of the company’s line of professional
sound reinforcement loudspeaker
systems and studio recording pro-
ducts. Additionally, Johnson is over-
seeing the sales and marketing of
Meyer's SIM System I Source In-
dependent Measurement System.

Kohagen at Aiphone
Aiphone
Corporation
has appointed
Stan Kohagen
as Marketing
Manager. Ko-
hagen is re-
sponsible for
advertising,
publicity, trade
= shows and lit-
Koha erature devel-
opment for commercial and residen-
tial markets. He is also working with
Aiphone sales representatives to pro-

vide promotional support.

Kohagen has worked with Aiphone
as both advertising agency account
executive and as in-house marketing
manager. Prior to rejoining Aiphone
Kohagen had nearly 20 years of ex-
perience at advertising agencies

gen

Marketing at MultiLink

MultiLink, Inc. has named Stephen
J. Hopkins as senior manager of
marketing. Hopkins has more than 15
years of experience in marketing and
product management companies such
as Xerox, TriTech. Wang, VoiceTek
and Burroughs Corporation.

Riebe at B.E.S.T.

Bertagni Electronic Sound Trans-
ducers, International Corporation has
appointed R. Randal Riebe as the

company's Business Development
Specialist.

Riebe's responsibilities include:
direct representation and communi-
cation with consultants and archi-
tects: technical assistance and train-
ing for dealers; and new product
development.

Riebe joined B.E.ST. International
Corporation after nine years with
Ford Audio Video Systems, Inc.
where he was Vice President.

Dugdale Joins Acoustical
Design

Acoustical
Design Group,
Inc. has added
Dave A. Dug-
dale to its staff
as an associ-
ate. His area of
expertise is in
electroacoustic

design. He
comes to the Dugdale
acoustical consulting firm from Cof-
feen Fricke & Associates.,

Wolpert at Javelin

Mike Wol-
| pert has joined
| Javelin Elec-
tronics as Vice
President, Do-
mestic  Sales
and Marketing.
In this capaci-
tv, Wolpert is
responsible for
overseeing
component and systems areas and
marketing for North America.

Wolpert has been in the security
industry for more than 15 years and
has been Vice President of Marketing
and Sales for Rusco Electronic Sys-
tems, and served in a similar capaci-
ty with American Magnetics Cor-
poration.

Wolpert

Burle Appoints Duck

Burle In-
dustries, Inc.
has appointed
Janet M. Duck
to the Em-
ployee Rela-
tions depart-
ment as Ad-
ministrator,
Employment
and Training Duck
for Burle Worldwide Headquarters.
In this position, Duck is responsible
for hiring, promotions and analysis of
training needs. She is also the
primary contact for schools, and
employment and government agen-
cies dealing with Burle.

Graven at Salter

The consulting firm of Charles M.
Salter Associates, Inc. has an-
nounced the appointment of Kenneth
W. Graven to the position of Senior
Consultant. Graven supports the
firm's audio/visual system design
services. He has been the project
manager for the GSA Federal Build-
ing Courtrooms audio/visual design
project in QOakland. and for the
Hewlett-Packard paging system
design project at its Santa Clara
campus.

He also coordinates the audio pro-
duction for acoustical simulations in
the Salter Associates' Presentation
Studio.

audiences than ever before.

will increase your profits.
Call 1-800-558-9526.

Display Sciences Group

Linkage

LED signs that network.

From high-traffic retail settings to industrial
communication, LaBelle offers a network
that can work alone or with existing audio
systems to help any business broadcast
information better, faster and to larger

Find out how selling LED networks

LaBelle

Circle 286 on Reader Response Card
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Company Page RS #
AB International 17 211
ADI 12,13 218
Applied Technical Systems 77 228
Ashly Audio 52 256
Atlas/Soundolier 3 214
Audio Logic CIl 208
Audio Technica 56 251
BBE Sound 72 290
Behringer 15 201
beyerdynamic 69 285
Cal Switch 73 263
Colosseum/Infinate

Modular Power Systems 16 270
Community 59 259
Crown International 36 213
Electro-Voice 51 260
Frazier 34 272
Galaxy Audio 47 248
Gemini Sound 57 217
Gentex 31 252
Gilderfluke & Company 24 269
[ED-Innovative

Electronic Design 22 258
Ivie Technologies 50 287
JBL Professional CIv —
Klark-Teknik/Pinnacle

Audio 48,49 246
Labelle Industries 75 286
Lucasey Manufacturing/

Impart 29 262
Mellotone 77 233
Menlo Scientific 66 255
Meridian Communications 77 229
Metragen Ltd. 77 232
Modular Audio Products 77 231
Music Supply Comany 77 225
Nikkodo USA 77 230
OAP Audio 55 247
owI 67 271
Opamp Labs 77 227
Optim Audio 72 292
Panasonic CCVED 11 212
Peavy-Architectural

Acoustics CI 204
Peerless Sales Company 64 261
Pivotelli/Grant Products 62 293
Quam-Nichols 8,50,69216,283,284
RN]J Electronics 77 226
Rane 35 257
Raxxess Metalsmiths 62 289
Ross Systems/IMC 33 250
Sonic Systems/

Soundsphere 21,58 254,253
Speco/CSI 23 249
t.c. electronics 76 234
TOA Electronics 7 209
Tannoy/TGI

North America 63 206
Tascam/TEAC 19 222
Techron 5 215
Tektone Sound & Signal 24 291
Telephone Sales & Service 71 280
University Sound 25 210
West Penn Wire 61 202
Wheelock 65 219
Winsted 71 281

Yamaha Pro Audio 45 203
FREE INFORMATION
Use the Reader Service Card
opposite page 26. Just circle the RS#
of products that interest you.
Detach, and Mail!

“While every care is taken to ensure that
these listings are accurate and complete,
Sound & Communications does not accept
responsibility for omissions or errors.”

76 Sound & Communications

MARKETPLACE

Wanted: Sales Engineer

Growing Chicago area sound contractor
seeks experienced sales engineer to call
on church market. For more information
call: Bridgewater Custom Sound, (708)
506-0309, ask for Don Stockfleth.

EQUIPMENT

TOP CASH PAID FOR VACUUM
TUBE AUDIO EQUIPMENT.
Expecially Western Electric, Marantz,
Mclintosh, Altech, JBL, Pannoy, etc.
Pls. Calt Collect
(908) 249-3738

This may be small
but you’re reading it.
For rates and info call

516-767-2500

The Source for the
Latest Information on
Models, Prices, Specs.

The

Music

&

Sound
Buyer’s Guide

ORDER YOUR COPY NOW!

For each copy send $7.95 plus
$2.00 postage and handling.

THE MUSIC & SOUND
BUYER’S GUIDE

25 Willowdale Avenue
Port Washington, NY 11050

OF DENMARK

t.c. electronic

INTEGRATED SYSTEMS (EAST)
The award winning TC6032 Moving
Fader Eq Remote System
available directly from the source
(800) 451-6032

OF DENMARK

t.c. electronic

INTEGRATED SYSTEMS (WEST)
The award winning TC6032 Moving
Fader Eq Remote System
available directly from the source
(805) 373-1828

Circle 234 on Reader Response Card

TRUTH, JUSTICE AND
THE AMERICAN WAY?

A timely, satirical collection of
published news stories with quotes
from our country’s finest politicians. ..
caught with their pants down!
“Funny and frustrating . ..

a book for these times.”

§ ASSES RULE THE MASSES

Mail or FAX for your copy today. Please send me
copies @ 3.95 each plus $2.50 postage and handling.

MAIL TO: Asses Rule The Masses, 25 Willowdale Ave.,
Port Washington, NY 11050 or FAX: (516) 767-9335

Name: Credit Card #:
Address: Exp. Date:
City: Signature:
State: Zip: Phone #:

0




TIME SWITCHES AND MUSIC SUPPLY CO,, INC.
MASTER CLOCKS i‘ B Bl i To

1,2, and 8 OUTPUT TIME SWITCHES, CYCLE TIM- “Guide” The cable

2 ERS, MASTER CLOCKS, SEQUENCERS AND BELL q‘ HMCG-2 Handy-Man
RINGERS. FEATURES INCLUDE ALPHANUMERIC 'U\. Cable Guide

w0

Q

—_—_——— e 9

DISPLAYS, 48 HOUR CAPACITIVE BACKUP SYSTEMS, DAYLIGHT SAV- Y EASY KARY® oD, >

_ Wire Reel Holders

INGS AND LEAP YEAR CORRECTION, RACK MOUNT UNITS AVAILABLE.,

CLOCKS AND
W [ ;i LARGEDISPLAY SYSTEMS

IS gy ¢ [ 1° 4°OR 12* SUPER BRIGHT LED DISPLAYS. AVAILABLE AS
s CLOCKS ELAPSED TIME INDICATORS, COUNTERS, AND

o Beeee®

ey
e

* 5 SIZES
TOTE BOARDS, OR AS BOARD LEVEL DEVICES FOR OEM S = s

= CUSTOM ELECTRONIC DEVELOPMENT

|

=

PCB ARTWORK, MICROPROCESSOR SOFTWARE o

[WPC__ovei ) ETS APPLIED AND CIRCUIT DESIGN. CIRCUIT BOARD ASSEMBLIES |
2
@]
47
o
<
=

3
Nesono

AS, TX 75208

PUSH-PULL RODS Get cable through impos
sible places. Extends 45°, Light welght. Flexible

\
l

TECHNICAL AND MODULES FOR OBSOLETE EQUIPMENT AND
SYSTEMS

SYSTEMS. PRODUCTION LINE TEST EQUIPMENT.
FAX: (316) 831-7813  SHREVEPORT. LA, 71148 CALL (800) 444-7161

Circle 228 on Reader Response Card

[Z]
SPEAKER SUPPORTS & ENCLOSURES ;

ALL STEEL LIGHT WEIGHT but STRONG for all Z
4" and 8" SPEAKERS In ALL types of CEILINGS

8x8 MIXING MATRIX :
= ; U.L.LISTED  FREE SAMPLES o
® Room combining, monitor e T
mixing, teleconference mix-

. The Audio Serviceman's Right o

! - Arm. Check the complete sound &

minus, console combining, and TESTSET System from MIC to SPEAKER E'
and much , much more.

creative audio distribution —TS1A__ __...ancmuch, much more.

3d0 1

DEALERS WANTED

JOB-SITE INDUSTRIAL INTERPHONES
& HANDS-FREE COMMUNICATION-
HEADPHONES

THOUSANDS IN USE IN US.A.

Not wireless. Unique circuits provide
full duplex amplified conversation on
ordinary 2-conductor wire, works long
distances. Internal batteries, (no exter- PO Box 97, Alameda, CA 94501 USA
nal power). Electronic buzzers. Ph: 510.769.1515 Fax: 510.523.6296 ATTENTION!

Can ship U.S. duty prepaid, no Circle 229 on Reader Response Card CONTRACTORS - INSTALLERS
customs fuss. LET RNJ ELECTRONICS INC. BE
Full details from:
METRAGEN LTD.

3701 Chesswood, #309
Downsview, Ont., Canada M3J 2P6
416-635-9212 FAX 416-635-8266

809 N

o s Il ] FREE 16 PAGE CATALOG OF “STUFF”
* Linking capability for input
and/or output expansion m;gﬁgx%?cﬁgﬁ 214'94691?3

MERIDIAN ALL50 STATES & CANADA  1-800-527-1522

COMMUNICATIONS Circle 225 on Reader Response Card

YOUR DISCOUNT SOURCE FOR:
PA EQUIPMENT CLOSED CIRCUIT
SPEAKERS-GRILLS EQUIP.
VOLUME CONTROLS INTERCOMS
TRANSFORMERS  IN-WALL SPKRS.
MICROPHONES WIRE & CABLE
Complete line of audio BOGEN-SPECO-SANYO-PHILLIPS-ASTATIC, ETC.
Mentlon this ad for FREE CATALOG & GIFT §!

F R E E 56-PG CATALOG

Circle 232 on Reader Response Card

modules and accessores for all engineered
sound & broadcast apphcations

MODULAR AUDIO PRODUCTS
1-800-333-7697°516-345-3100-FAX 516-345-3106

RINELECT{RO N CORIN CPTT - eris

m 805 ALBANY AVENUE « P.O. BOX 528 TOLL FREE
LINDENHURST, NEW YORK 11757 Bm 845.5833

FLAME RESISTANT
ACOUSTIC GRILLE FABRICS

Circle 231 on Reader Response Card Circle 226 on Reader Response Card

I MARKETPLACE

»
Meetlng Fire Code sa'efy Standards. ——— w ) Free Catalog & Audio/Video Applications g
m NIKKODO @ Mic, £Q, Line,
| d ALL FABRICS INVENTORIED AND E . ?‘:“ SYSTENS uoﬁmg Switchers(SAN) Trans.,
= AVAILABLE FOR IMMEDIATE SHIPMENT THE (28:08:12.8 8 2ietetione)
! CALL OR WRITE FOR YOUR ORIGINATORS OF KARAOKE Tt
FREE SAMPLE FOLDER AND PRICE SHEET HARDWARE/SOFTWARE ;g;?s:":ug::‘_o;-'“tp'l.'?plt- 2 Ddssihudio "2y

OPAMP LABS INC (213) 934-35886

MELLOTONE ® ACCESSORIES 1033 N Sycamore Av LOS ANGELES CA, 90038

’
Mills. Post Office Box 145 « 108.East Church Street AMERICA’'S #1 KARAOKE Circle 227 on Reader Response Card

Blacksburg, SC 29702 « (803) 839-6341 ri
Far (803) 829-2911 ws VISA | GET RESULTS
ITT FINANCING | IS

Circle 233 on Reader Response Card Put a Market Place ad

1-800-N|KKODO to work for you.

Circle 230 on Reader Response Card

For rates and information —

I ca:

(516) 767-2500
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PRODUCT CHECK: [t

Products used most frequently in Correctional Facility installations. . .

... NOW IN PROGRESS

P FIRST PLACE SECOND PLACE THIRD PLACE
R CCTV Cameras BURLE SONY SANYO
O Video Monitors BURLE SANYO SONY
D @ Microphones @ SHURE @ ELECTRO-VOICE @ ALTEC LANSING
Amplitiers TOA ALTEC LANSING OUKANE
U Loudspeakers ATLAS/SOUNOOLIER ALTEC LANSING DUKANE
c Telephone Systems TOA AIPHONE RAULAND-BORG
T Intercoms AIPHONE TOA/RAULAND-BORG* OUKANE
s Alarm Siren Systems RAULAND-BORG NOTIFIER THORN
Access Control THORN INTELLIGENT CONTROL GALAXY
INC.

* Indicates tie

P FIRST PLACE SECOND PLACE THIRD PLACE
R CCTV Cameras BURLE SONY SANYD
o Video Monitors BURLE SANYO SONY
D Py Microphones PY SHURE PY ELECTRO-VOICE PY ALTEC LANSING

Amplifiers ALTEC LANSING DUKANE/TOA" CREST
U Loudspeakers ATLAS/SOUNDOLIER ALTEC LANSING DUKANE
c Telephone Systems TOA AIPHONE RAULAND-BORG
T Intercoms AIPHONE TOA RAULAND-BORG
s Alarm Siren Systems RAULAND-BORG NOTIFIER THORN

Access Control THORN INTELLIGENT CONTROL GALAXY

INC.

* indicates tle

SURVEY METHODOLOGY

1 The sampling pool for the survey consists of sound and communications contractors from Sound & Communications’ subscription
® 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 in-
¥ stallations 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 1992 SOUND & COMMUNICATIONS PUBLISHING, INC. Reprint of any part of contents without permission forbidden. Titles Registered in the U.S. Patent Office. Sound &
Communications (US. PS. 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. Subscrip-
tions outside ot 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 Wiliowdale Avenue, Port Washington, NY 11050.
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to select your next signal processor based purely
on performance and reliability... and your next
i purchase will be Audio Logic. Uninfluenced by
' price or brand, he would point out Audio Logic’s
key component manufacturing tolerances of 1%
compared to 3 to 5% tolerances typically accep-
ted by others. He would note that Audio Logic’s
redundancy testing and tighter manufacturing

N
l Take away the brand names, and ask an engineer

specs means superior equipment...
no matter who's name is on

the front. Compare and dis-

cover the choice is simple

logic... Audio Logic!

afatfalaFalt o
Vs -/ N/, / \
& S =

AL oo

[

aupio lL.,.,.c ]Z:) 3
ey en oy

R SINIRANT

AUDIO LOGIC

5639 SO. RILEY LANE - SALT LAKE CITY - UTAH 84107
801-268-8400 - FAX 801-262-4966 - INTERNATIONAL FAX 603-672-6550

©1992 DOD ELECTRONICS CORPORATION
H A Harman International Company
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Engineered For Those With
Passion For Performance.

New Deluxe Input 0

200 Delta. From the smooth contours of

) . ’ Module includes RPN
its sleekly styled shell to the advanced circuitry expanded 4-band EQ with L
g Jive e y N hwo wiid-sweeps, bigh pass ve's
that delivers unprecedented performance, Delta Jilter and post fader divect output. The —m
is th(, (()n]pd(,t L()nS()lC ()f thC nineties. Expandmg rackmount Delta, shoun below i a 12x2 ‘-." ’.v"F
on the modular VCFSdtlllty of its 200 Series version using Deluxe Inputs, can be expanded Lep ‘
10 24.x2 using Dual Line iputs. Both the |
predecessors, Delta incorporates many inno- streamlined consoles and rackmount models [
vations uniquc to Soundcraft. Advances in low are built 1o withstand the demands of recording |l al J
~ . and sound reinforcement. )
profile console design that go well beyond the 9 T
obvious restyling. EmTansaaiava kel
Delta delivers superb sonic quality, with Pk
an improved electronic design that incorporates s -J
a new microphone preamp and active panpot. \ NI
And, because Delta selectively bypasses any '
circuitry not in operation, you can be assured T
of optimum transparency. o
Delta delivers unmatched versatility and =
control. With Standard, Deluxe, Stereo and Dual- -
Line Input Modules, Delta can meet a wider i ":

varicty of applications. By adding up to four
Group Modules, configuring just the right con
sole for your application couldn’t be easier.

200 Delta. Engineered for those who
hunger for perfection.

Soundcraft 1

200/&DELTA

Soundcraft USA /JBL Professional
8500 Balboa Boulevard, Northridge, CA 91329

H A Harman International Company





