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Large scale

concert sound
reinforcement has
a smaller future.

Manifold Technology™
delivers...twice the output
in half the space!

Concert sound is getting smaller.
System size, that is, not tour dollars!
In fact, the high-level sound market
is stronger than ever. But high
transportation and setup costs are
forcing lighter, smaller and more
efficient speaker systems. While
audiences demand better fidelity.

That's why we've made
Manifold Technology systems twice
us loud in hulf the spuce. The two-
box, 4-way active MT-4 uses 4
(four!) drivers in each bandpass for
uncqualed acoustic output. Now,
your system can be one quarter the
size or four times as loud compared
to other designs.

The MTA-42 Manifold
Technology adapter combines four
compression drivers without added
distortion. And without the phase
cancellations of Y-adapters! That's 4
supertweeter and 4 upper-midrange
compression drivers on identical
60° x 40° constant-directivity
horns. To complete the MTH-4
“high” box, four DL10X woofers
use proprietary phase plugs to
provide seamless vocals from
160-1600 Hz. The result is flawless
138-dB midbass at 1 meter!

The MTI -4 “low” box
combines four 18-inch woofers in an
ultra compact 36" x 36" x 30"
cabinet. More efficient than horn-
loaded subwoofers, Manifold
Technology design prevents woofer
“bottoming” even at 40 Hz with
1,600 watrts input!

MT-

Concert Sound System System  High output plus high

50,000-Watt Array

fidelity

To produce high-level sound,
most concert systems aim many
horns at the same seating area.
Unfortunately, this approach causes
peaky frequency response, decreased
sensitivity and ragged coverage
patterns. With four drivers on each
horn, a large-scale MT-4 system has
fewer independent sources. For
fewer phase-cancellation problems.
Frequency response is smoother,
sensitivity increased, and coverage
perfectly constant.

A flying system that’s
second to none

MT-4 cabinets are optionally
equipped with a unique two-point
flying system that allows true point-
source arrays. Tilt angle adjustment
is easy because track positions are
pre-engineered for popular array
configurations. Trial-and-error
guesswork is a thing of the past.
Nothing is as easy as an MT-4,

You don’t have to wait for the
system of the future. It’s here now!
For a frce MT-4 brochure, see your
EV Professional Audio Dealer or
write: Electro-Voice, Inc., Dept.
SC-4, 600 Cecil St., Buchanan,
MI149107.
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AKG... I‘T’S OBVIDUS.

are |ust obvious. For any number of
plice lons, eadset mics are the only waytogo. . .but
" they alsc can be a big headache. Many on the market sound
bad and feel — after only a few minutes — even worse.
Not the AKG G-series. Whatever your need in an
intercom or broadcast communications application,
we've got a headset ready to meet it with unparalleled
comfort, audio quality, and reliability. Features like
close-talking, noise-cancelling microphones,
remeveable/washable ear cushions, self-adjusting
headband and options providing squelch circuit,
carbon equlva ency, in-line
mic preamp a
switching.

it takes the best
sound and best feel to
make the best
headsets.

With AKG,
some things after
all, are just

obvious.

\ .
|
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< } 77 Selieck Street
QCOUE C ICS Stamford, CT 06802 ® AKG 1987 ®Akustische und Kino-Gerate GmbH, Austria
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The Des Moines Symphony, Yur,
Krasnopolski, conductor, performs
Beethoven’s Ninth Symphony ir
the Des Moines Civic Auditorium.
The auditorium features an eight-
~Thanmel stereophonic Sound rein-
forcement system which is not
used during classical pertorm-
ances. The loudspeakers for direct
reinforcement are mounted in a
canopy above the proscenium.
Photo hy Paul S. Veneklasen anc
Associates.
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FEATURES

NSCA WRAP-UP
Coverage of the largest NSCA Expo ever gets
underway with reports on seminars and a review of
the hottest products at the show.

22 A HISTORICAL PROFILE: STEREOPHONIC
SOUND SYSTEMS
By Neil Shaw
This article discusses the fundamental theory
underlying stereophonic sound as it was developed
at the Bell Telephone Laboratories in the 1930’s.

30 MIXING CONSOLES
A special comprehensive pull-out section on mixing
consoles for the sound contractor,

32 ASSISTIVE LISTENING SYSTEMS:
AN OVERVIEW
By Paul Ingebrigsten
Most sound system designers will agree that the
hearing impaired have special needs. This article
gives an A-Z look of what equipment is available.
34 INSTALLATION PROFILE: THE CRYSTAL
BALLROOM OF THE BEVERLY
HILLS HOTEL
By Thomas Babbit
The sound reinforcement and video presentation
systems in the ballroom of this hotel for the rich
and famous is examined this month.
38 LAB TEST REPORT: ELECTRO-VOICE’S
PRO-8A LOUDSPEAKER
By Farrel Becker
Electro-Voice's PRO-8A coaxial loudspeaker is put
to the test this month.

COLUMNS

Technically Speaking

Introducing a new column, Jesse Klapholz looks at
the AES convention.

Consultant’s Column

Section 11 as an alternative to subcontracting is
discussed by Marc L. Beningson in the second
part of *‘How to Deal with-Electrical Contractors.”

Computers and Digital Audio

In this final installment of a three-part-series,- Dale
R. Patrick takes an in-depth look at a computer
programming example.
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When we decided to expand the Quam
line to include ceilingbaffles ; backbox®
enclosures and adsembies; werwantéd
to do more than just complement our
loudspeaker offerings: Wa wafited to
give the contractor.anothérchoiee
Judging from-the:growing list oficon-
tractorswhe haveswitshedite @uam,

If you take us apart,

examplé. From the heavier gauge
mietalio the mare.durable epoXy-
firiisi, QUam baffles are made in our
own plant to look, install apd perform
bettor. The Sajme isirug ofithe entire -
Quam Jine; from enclostires toitrans:
formers t6-8¢ Spoakers.
Yob doii’t‘payea-premium for this

higherquality, bEcause as-akitays;

oull take us on.

it€ms. including assemblies. are ready
ta ship orreceiptoforder from our
70,000-piece warchouse stock . You
buy Quaigonly:asyou nead thi sarts,
Take, us‘apart« Theii take the soms-
pititigiaparti Youllksee thatéduam is
your bestchaice. @albor weitefar your
& rtani commeicial SOfind pradiic
caralog, and tak? us on: It’s the sound

we didjustthet, with-anunbeaible

—— —combmatiom o qUANTY, price and’

service.
Take us apart for a side-by-side

baffies, for

> m

comparison of ceiling

Quam’s’prices aré very competitive.
Nor do you pay the'hidden‘costof
maintaining inventory. All catalogued

decision.
The

Qlam: Sound
: DCCIsion

@2

QUAM-NICHOLS COMPANY - 234.E. Marquette-Road-» €hicago, Illinois 60637 « (312) 488-5800

Stral Advertising Company, [ne.
Project No. Q-1209  Ad Ne. Q-8302
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EDITORIAL

It Happened. ..
People Talked...
Word Got Around

There is absolutely no doubt in anyone’s mind that the NSCA Expo in
New Orleans was a smash hit of a show. The attendance, the attitude, the
interest and the overall results and benefits to both exhibitor and attendee
were overwhelming. Congrats to the entire committee and Bud Rebedeau
and staff for a job very well done.

In this issue we tried to capture some of the excitement of the gathering
while at the same time give you an overview of the seminars and some of
the new product introductions that took place during those three days. We
at Sound & Communications think that one of the most significant things
to come out of this show was the overall feeling of maturity, sophistication
and dedication by all to being more ‘‘professional.”” We are an industry that
may be over 30 years old, but we’re just beginning to take ourselves
seriously—and that’s great.

The lead feature in this issue is on Stereophonic Sound Systems. It
discusses the fundamental theory underlying stereophonic sound as it was
developed at the Bell Telephone laboratories in the 1930s and the article
should prove extremely informative and helpful to all. In this month’s in-
stallation profile, the legendary Beverly Hill Hotel gets a going over. The
“‘tinsel-town’’ landmark is now equipped to serve the professional sound
needs of its film and TV guests.

In addition to the regular departments like Lab Test, Rep News and Con-
tracting Close-up, we are very pleased to present a special pull out/center
supplement entitled THE CONTRACTORS’ GUIDE TO...MIXING
CONSOLES. In this special supplement, you will find all the pertinent
information about all the mixer products available to you by today’s manufac-
turers. It includes model numbers, specs and prices to help you find the
right product for your client’s needs. We are proud to say that this is a first
for this market. . .and something that we intend to continue on a regular
basis. Sound & Communications will cover every product category you do
business in...Amps, Speakers, Microphones. . .etc.

I was very serious when I said that the oldest magazine in the business
is now the best. This special pull-out supplement is another sign of the com-
mitment by Debra Pagan, Jessie Klapholz, Cliff Capone, and all at Sound
& Communications 1o help you succeed and prosper in this market.

. A

Vincent P. Testa
EditorialDirector/Publisher
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Why do you suppose
one company seems to

introduce the most
new wireless systems?

A~ =

N

1984: FMR-2 Pos-i-Phase Diversity systems 1985: FMR-50 Economic Non-diversity systems 1985-'86: FMR-50G (pictured) Non-diversity and FMR-2G
Diversity Guitar systems

' :
"? ~ = - @ —
-
1986: Sound Enhancement, Personal Audio system 1986: ENG-4/WT400 Compact, Multi-Channel system
‘W u

1987: FMR-4 Multi-Channel, Rack Mountable Receiver 1987: HT-400 2-Channel
Mic/Transmitter with inter-
changeable heads

Because they do.

For a long time now, Telex has been successfully intro- a new Telex wireless product is developed, an eager
ducing new wireless systems each year. They seem to market is willing to give it a try based on past experience
have the knack for recognizing a market need and satis- or the recommendation of trusted colleagues. Next time
fying it. As a result, the popular Telex line of wireless prod- your situation calls for wireless, choose from the growing
ucts has grown to be the envy of the industry. Each time Telex family. We're running fast to keep up...with you.

TELEX

TELEX COMMUNICATIONS, INC.

9600 Aldrich Ave. So., Minneapolis, MN 55420 U.S.A
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NOKIA BUYS CUE NATIONWIDE PAGING COMPANY

The DiversiCom nationwide paging service company, formerly a subsidiary of ADCC in
Costa Mesa, CA, is now a wholly-owned subsidiary of Nokia-Mobira, the Finnish in-
dustrial conglomerate. The company is now operating under the name Cue Paging Cor-
poration. Cue operates the first nationwide paging network in the nation, with instant
service offered in more than 80 metropolitan areas and over 2,000 smaller towns.
Message retrieval is available throughout the country. ‘‘Nokia-Mobira was seeking a way
to participate in American telecommunications, and they believe that nationwide paging
will be a good starting point,’’ said Gene Swanzy, president of Cue. Cue is also affiliated
with Century Telephone, one of the largest telephone companies in the U.S.

SECOND PHASE OF NORTHERN TELECOM / APPLE ALLIANCE IMPLEMENTED

The second phase of the Northern Telecom and Apple Computer strategic alliance pro-
gram was implemented with the announcement of four new networking capabilities that
further extend the ability of the Apple Macintosh personal computer family to com-
municate over Northern Telecom’s Meridian SL-1 integrated services network. The new
capabilities include linking separate AppleTalk networks, ‘‘dial-up’’ remote use of Laser-
Writer printers, ‘‘one-step’’ file transfer and conversion, and Memorybank 485, a new
485-megabyte storage subsystem for use with the Apple Macintosh personal computer
family. The first phase of the alliance took place in the fall of 1986 and expanded Macin-
tosh users’ networking capabilities by providing users with the tools to communicate
with a variety of computers. In other news from Northern Telecom, the company has an-
nounced that it shipped to Japan the first digital central office switching system the com-
pany has sold to Nippon Telegraph and Telephone (NTT) under the terms of a $250
million supply agreement. The Northern Telecom DMS-10 is the first manufactured
digital central office switching system that will be installed by the Japanese public
telephone network. Northern Telecom and NTT officials initially worked together in 1983
to develop the KS2 switch, an emergency switch to restore telephone service damaged by
earthquakes in Japan.

MTN SERVICES AND UCS AGREE ON JOINT EFFORT TO MARKET SHARED REVENUE
MTN Services, Inc. a member of the Marmon Group of Companies, has entered into an
agreement with Universal Communications Systems, Inc., to jointly provide telephone
systems on a shared-revenue basis nationwide. ‘“The typical revenue sharing arrange-
ment involves a large facility, such as a hotel, hospital, university or office complex, in
which the phone service is made available by the management for use by guests, patients,
students or tenants,’’ said Don Akerberg, president of MTN Services, ‘‘Rather than mak-
ing the major investment required to buy the needed telephone system, the organization
managing the facility often prefers to have the system owned, supplied and maintained
by a telecommunications company. The revenues generated by third party users are then
divided between the managing organization and the equipment owner/supplier.’’

SONY MEDICAL ELECTRONICS APPOINTS PEIRCE-PHELPS’ A/V DIVISION AS SUPPLIER

The Audio/Video Systems Division of Peirce-Phelps, Inc. has been named a supplier of
medical systems and equipment for the Sony Medical Electronics Company, a division of
Sony Corporation of America. Michael Dillon, Video Systems’ sales manager, said effec-
tive immediately, Peirce-Phelps will offer Sony medical video systems primarily to clients
in Pennsylvania, New Jersey, Maryland, Delaware, and the District of Columbia. The
Sony medical line will be available through Peirce-Phelps’ Philadelphia headquarters
locations, as well as its offices in Rockville, MD; Camp Hill, PA; and Jersey City, NJ.
Dillon reports Sony’'s medical systems can fulfill numerous applications including video
systems for operating rooms, endoscopy, surgical microscopes and microscopy; VIR’s for
x-ray TV camera and ultrasound diagnostic equipment; hospital audio and video centers;
and medical monitoring systems.

8 Sound & Communications



MARATECH COMMUNICATIONS AG UIRED BY MOUNTAIN VIEW

Maratech Communications Companies, Inc. of Minneapolis (Golden Valley), Minn., a
voice, text and video electronic messaging firm, has been acquired by Mountain View In-
vestment Corp., a Phoenix, AZ based Publicly owned corporation. Under the terms of the
acquisition, the present directors of Mountain View have resigned and have elected direc-
tors of Maratech Communications as new directors of Mountain View. Other terms of the
transaction were not disclosed.

ARINC FILES TO CONSTRUCT SATELLITES DEDICATED TO AVIATION
Aeronautical Radio Inc. (ARINC) recently filed an application with the Federal Com-

munications Commission for authority to construct the world’s first satellites dedicated

FIBERCOM INSTALLS WORLD’S LARGEST FIBER OPTIC LAN

Fibercom Inc. has announced a $3.5 million contract to Supply 6000 transceivers to Com-
puter Connection A/AS of Mjoendalen, N orway, for what will be the world’s largest fiber
optic data communication network Under the terms of the agreement, Computer Connec-
tion A/S will install FiberCom'’s WhisperN et, a fiber optic extended-distance Ethernet
Local Area, N etwork, in approximately 125 of N orway’s largest banking Cooperations.

DIGITECH RECORDS BIRDS FOR A SONG

June 1987




TECHNICALLY SPEAKING

by Jesse Klapholz

The AES Music and Digital
Technology Conference

This conference, the fifth such in-
ternational event of the Audio Engi-
neering Society, was the AES’ first
successful attempt at bringing together
the music and digital/audio-engineer-
ing worlds. Because many of us are in-
volved in reproducing music in one
form or another, we should agree that
scientifically-speaking music is infor-
mation, though more complex in com-
parison to the written or even the
spoken word. We can simply state that
the sound and communications indus-
try is based around the distribution of
information. The role of digital audio
in sound contracting is no longer an
issue of hype with some esoteric math-
ematical engineering exercise lurking
in the background. It is a reality rapid-

ly falling upon our doorsteps, loading
docks, and workbenches.

Digital is an overly used word when
it comes to describing a particular
piece of gear, ‘‘digital-ready
loudspeaker system,” for example. We
have covered the basic concepts of
converting an analog audio signal in-
to a digital stream of information, as
well as introducing the concepts of
DSP (Digital Signal Prcessing) in past
issues. One thing is clear when view-
ing audio events in the digital do-
main—digitally encoded information
can be manipulated to almost any de-
gree in a computer/software environ-
ment. This brings us to the underlying
theme of the conference—the audio
workstation. Mike Klasco used this

term when describing systems used to
design and analyze sound systems and
acoustic environments.

Throughout every presentation the
terms digital and computer were often
interchanged or would infer the other.
Retrospectively speaking, when refer-
ences were made to digitally-generated
music work in the ’50s and ’60s the
term ‘‘computer generated’’ was used
exclusively. Music and computers can
mix freely, information and computers
can mix freely,and audio can mix free-
ly with computer, too. Whether it is
the composition, documentaton, per-
formance, recording, or manipulations
of sounds, computers are rapidly be-
coming the audio workstation. Ven-

(continued on page 47)

D

"“PACK AGED

Call
€DCOR

800 854-0259
800 523-2824 CA
714 863-1529

EDCOR 16782 Hale Ave. Irvine, CA 92714
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STOP
FEEDBACK

IN HIGH NOISE-LEVEL AREA PAGING SYSTEMS!

Paging from and to the same high noise-level
area always creates a feedback problem because the
highly amplified audio feeds back to the paging
system. MacKenzie Laboratories has the solution—
our FBI-1 Feedback Interface. The FBI-1 is an all
solid-state, digital audio record/play storage unit
which is installed between the paging stations and

the amplifier. Features include:
O Natural voice, digitized audio
O Message length up to 30 seconds
O Solid-state —no moving parts
0 No maintenance required
0 Bandwidth up to 7KHz, selectable
O Line in/Line out
O Easy installation in both new and existing
paging systems
For more information, call MacKenzie toll-free:

800-423-4147
MACKENZIE

5507 Peck Rd., P.O. Box 3029, Arcadia, CA 91006 USA,
In California, call (818) 579-0440
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introducing the DX300, DX800 and
DX1500 power amplifiers

The DX300, DX800 and DX1500 amplitiers all feature
balanced XLR inputs, balanced and unbalanced *”
inputs, bananaoutputs, ground lift switchand ater-
minal block with access to all inputs and outputs.

Total Audio Transparency @ @

Manufactured in the UK:
Hill Audio Ltd., Hollingbourne House, Hollingbourne, Kent ME17 1Q} England

Tel: (062 780) 555/6/7 Tlx: 966641 HILL
U.S. Sales Office:

Hill Audio Inc., 5002B N. Royal Atlanta Dr., Tucker, GA 30084 USA

Tel: (404) 9341851 Tlx: 293827 HLAD

DX300 output power: 200 watts into 82 (per channel, both channels driven, 20Hz
=20kHz,-05dB) 400 watts into 8%, 450 watts into 4Q (burst power*) distortion (250mW
torated power at 8Q): IMDSMPTE: <001%. THD (1kHz): < 001%. THD (20kHz DIN):
<002% size: 2 rack spaces, 8% " behind front panel weight: 7Kgs, 16 bs. cooling:
2 passive heatsinks.

DX800 output power: 250watts into 80, 400 watts into 4Q (per channel. both chan-
nels driven, 20Hz - 20kHz, -0.5dB), 800 watts into 82 (bridged mono), 800 watts inta
49, 900 watts into 29 (burst power*) distortion (250mW to rated power at 8(): IMD
SMPTE: < 0.01%. THD (1kHz): < 001%. THD (20Hz-20kHz DIN): <002% size:2 rack
spaces, 13" behind front panel weight: 13Kgs, 29 Ibs. cooling: 1 servo controlled
DC fan.

DX1500 output power: 300 wattsinto 8%, 500 wattsinto 4, 750 watts into 2Q (per
channel, bothchannelsdriven, 20Hz -20kHz, -05dB), 1000 wattsinto 8%, 1500 watts
into 4Q (bridged mono) 1500 watts into 22, 1600 watts into 12 (burst power*) distor-
tion (250mW to rated power at 8Q): IMD SMPTE: <001%.THD{1kHz): < 001%. THD
(20Hz-20kHz DIN): <002% size: 2 rack spaces, 13" behind frontpanel weight: 15Kgs,
34.ibs. cooling: 2 servo controlled DC fans.

*Burst power is a 1kHz tone for 10ms every 100ms, singie channel (an indication of the amplifiers
ability to handle music transients and tolerate deviations in nominal speaker impedance)

__ Hill Audio )
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CONSULTANT’S COMMENTS

Working Under Section 11

ast month’s column
l discussed the problems
associated with install-

ing a sound system as a sub-
contractor to an electrical

will discuss one alternative to
lumping the sound system
into Division 16, Electrical
Work, and that is Section 11.

Section 11 of the standard
A.L.A. specification package
is designed for the supply of
equipment. Typicallv, con-
tracts under this section are
for the supply and delivery of
equipment directly from a
manufacturer. Generally, in-

———

“(An) Advantage to
the Section 11 solution

(1s) the sound contrac-
tor 1s not subcontrac- |

ted to the electrical
contractor...”’
——

stead of a contractor pur-
chasing devices, engineering

installing 1t in the building,
the manufacturer supplies
and coordinates the com-

equipment can include thea-
tre rigging, draperies, seat-
ing, projection screens, food
service and waste equip-
ment, theatre lighting and
controls or A/V equipment.

Some of these systems may
require electrical work that
must be performed by an
electrical contractor, but a
specification can be struc-
tured so that the installation

contractor. This month we |

a system, and interfacing or |

plete installation. Section 11 |

| of AC power distribution,

conduit, and wiring for the
special system is performed
by the electrical contractor,
while the supply and installa-
tion of equipment is per-
formed by the manufacturer
of that equipment. The trick
in such an arrangement is to
make sure that the work-
scope 1s cleanly and clearly
defined so that each contrac-
tor knows where his work
| begins and ends.

One system frequently
placed in Section 11 that has
some similarities to sound
system installation is theatre
lighting. To over-simplify a

consists of a main control
console, one or more remote
control positions, rack of
dimmers, and a bunch of

lights. (Of course, this is
| somewhat like saving a sound
system consists of a mixer, a

bit, a theatre lighting system |

rack of amps, and a bunch of |

| speakers, but the parallel is
| there.)

The AC power to the dim-
mer racks and control posi-
tions, the wiring from the
| dimmers to the light recep-
tacles, the low voltage control
wiring, and the conduit for all
| the wiring is placed in Section
16 to be installed by the elec-
trical contractor. The control
console, remote controls,
| dimmers, and lighting de-
| vices can be supplied and in-
stalled by the lighting manu-
| facturer under Section 11.
| (Often the lights themselves
| may be installed by stage-
| hands.)
| The key element is that the

installation of the critical

devices be performed bv a

specialist, and this specialist
|'is not subcontracted to the

electrical. Rather, the
manufacturer and electrical

contractor are on equal terms |

with the general contractor or
construction manager, and
this 1s the situation that we
would like to establish for
sound systemn installation.

A major difference, though,
between theatre lighting sys-
temns and sound systems is
that lighting systems general-
lv consist of devices that are
sole sourced. That is, all of the
lighting devices, dimmers,
and consoles are all from a sin-
gle manufacturer, and there
are only a handful of major
manufacturers.

While there are several
large conglomerates who can
supply most of the com-
ponents of a sound system, it
1s rare that a sound system
design will incorporate equip-
ment from less than a dozen
different manufacturers. Fur-
ther, these manufacturers are

!

| equipment under Section 11,
| and the electrical contractor

| tracted to the electrical con-

| influenced by middlemen—

not set up to do any kind of |

installation work. Because
sound systems use so much
equipment from different

| sources, they require engi-

neering by an additional

| partv—the sound contractor-

| ers,

to integrate the various mix-
processors, amplifiers
and speakers into a complete
system.

Despite these differences
between sound and lighting
equipment, the sound con-
tractor can be considered the
“‘manufacturer”’ of the com-
plete system, that is, he as-
sembles the amplifier racks in
the same way that the lighting
manufacturer assembles the
dimmer rack. The center ar-
ray and other speakers are
treated as lighting devices.
Therefore, the sound contrac-

| result in finger pointing or

by Marc L. Beningson
Jaffe Acoustics Inc.

““...the sound contrac-
tor can be considered
the ‘manufacturer’ of
the complete system.’’
_

tor can install the special

installs power, conduit and
wiring under Section 16.
Advantages to the Section
11 solution are: the sound
contractor 1s not subcon-

tractor; there are fewer levels
of coordination between the
sound contractor and the
designer; the sound system
package 1s bid directly to
qualified contractors and not

bidding 1s therefore more
competitive; the workscope of
both contractors is clearly de-
fined by the designer, not by
the prime contractor.
Disadvantages to placing
sound systems in Section 11
includes: no one contractor
has full responsibility for the
entire system, which can

even lawsuits if the system
does not perform as ex-
pected; the electrical contrac-
tor may not pay close enough
attention to special sound
system requirements such as
1solated grounding, conduit
spacing, and separation of
wiring; a high level of coor-
dination is required between
the sound system designer
and the electrical engineer to
ensure that there are no gaps

or overlaps in the workscopes
of both contractors.
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Who would believe
a microphone this flat...

Model AT871 UniPlate™
Condenser Cardioid

could have a curve to match!

If you've tried other
hemicardioid bound-
ary microphones,
you may have
been disappointed
in the sound...
thin, peaky, and
requiring lots of equal-
ization. If so, it’s time to listen
to ours: the new AT871
UniPlate Condenser Cardioid.

UniPoint Technology
at Work

Our experience pioneering
UniPoint miniature condensers
permitted us to take a new
approach to boundary micro-
phone design. We optimized
the basic UniPoint cardioid
element for boundary use,
creating remarkable reach and
presence, yet retaining ex-
tended high and low-frequency

response so vital to
natural sound
reinforcement.

®  Outstanding
/ Gain-Before-Feedback

The AT871 UniPlate Cardioid
has both the polar pattern and
response curve to provide
higher gain-before-feedback
than you may have thought
possible. But better gain-
before-feedback and a great
sounding element are only

a part of the story.

Less Noise Two Ways

By using a very low-mass
diaphragm and a case heavier
than the others, we sharply
reduced sensitivity to mechan-

ical noise. The electronics are
audibly quieter as well — a tre-
mendous advantage in typical
boundary microphone applica-
tions. We also include a low-cut
switch to help control acoustic
room noise. The AT871 can be
powered by an internal battery
or from 9-52VDC phantom
power.

Effective Problem Solver

The AT871 is solving problems
in stage sound reinforcement,
church sound, teleconferenc-
ing, boardroom applications...
even TV and film locations.
Wherever great sound is
needed...unobtrusively. We
urge you to test the AT871
side-by-side with any of the
rest. Choose your most critical
sound problems. The difference
you hear will prove our point.

audio-technica.

1221 Commerce Drive, Stow, OH 44224

(216) 686-2600
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COMPUTER & DIGITAL AUDIO

Computer Based Systems

This article was reprinted with per-
mission from the book Electronic In-
struments by Dale R. Patrick. The
book is published by SAMS Publish-
ing and costs $21.95.

Part two of this article focused on com-
puter memory. This final installation will
take an in-depth look at a programming
example.

In order to demonstrate the poten-
tial capabilities of a computer-based
system, we will discuss its ability to
solve a straight line computation prob-
lem. In this problem, the system will
be used to simply add two numbers
and then indicate the resulting sum.
This type of problem is obviously
quite simple and could be easily solved
without the help of a microcomputer
system. It is, of course, used in this
situation to demonstrate a principle of

operation and to show a plan of pro-
cedure more so than for its problem
solving capability.

In practice, a microcomputer system
could not solve even the simplest type
of problem without the help of a well
defined program that works out every-
thing right down to the smallest detail.
After the program has been developed,
the system simply follows this pro-
cedure to accomplish the task. Pro-
gramming is an essential part of near-
ly all computer system applications.

Before a program can be effectively
prepared for a microcomputer system,
the programmer must be fully aware of
the specific instructions that can be per-
formed by the system. In general, each
microcomputer system has a unique list
of instructions that are used to control
its operation. The ‘‘instruction set’’
of a microcomputer is the basis of all

by Dale R. Patrick

program construction.

Assume now that the programmer
is familiar with the instruction set of
the system being used to solve our
straight-line computation problem.
The next step in this procedure is to
decide upon what specific instructions
are needed to solve the problem. A
limited number of operations to per-
form can generally be developed with-
out the aid of a diagrammed plan of
procedure. Complex problems, by
comparison, usually require a specific
plan in order to reduce confusion or
to avoid the loss of an important opera-
tional step. Flowcharts are commonly
used to aid the programmer in this
type of planning. Fig. 7-9 shows some
of the flowchart symbols that are com-
monly used in program planning.

The first step in preparing a pro-

(continued on page 56)
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Flowchart symbols

FIGURE 7-9

Flowchart for problem solving

FIGURE 7-10
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Now is the time to start preparing
so that you don’t find yourself
singing those...

n
far Y r 13 P 1 14
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"I 'wish | had taken the time to plan to advertise in the

Eﬁp 3 : SRt

Sound & Communications AUGUST BLUE BOOK issue blues.

Everyone is in unison that THE BLUE BOOK IS THIS INDUSTRY’S BIBLE. Sound & Communications Magazine
was there when this market became an industry. We believe that the presence of Sound & Communications
initially helped IDENTIFY the market 30 years ago. For 25 of those 30 years, it has published a directory of
WHO AND WHAT make up this industry. THE BLUE BOOK is THE SOURCE BOOK FOR EVERY PRO-
FESSIONAL SOUND CONTRACTOR, SYSTEM MANAGER AND SPECIFIER.

Last year’s edition was over 100 pages, with over 1,200 listings and advertisers. Listings information will be
sent to you in the upcoming months....but NOW’S THE TIME TO MAKE YOUR PLANS AND GET THE
MOST OUT OF THIS “YEAR-LONG REFERENCE BOOK.”

SPECIAL PROGRAMS TO AVOID THOSE

“I wish | had taken the time to plan to advertise in the
Sound & Communications AUGUST BLUE BOOK issue blues.”

Call Clhiff Canone or Tom Soevvnfor information at (516) 767-2500



Oh! What a show:

he Sixth Annual National Sound

I and Communications Contractor’s

Expo had record-breaking attend-

ance at its convention in New Orleans,

LA. from April 5 to 8. Over 4,000 indus-

try people were at the show, up 900 from

last year—a sure sign that 1the sound and
communications business is growing.

The event was held at the Fairmont
Hotel, built in the 19th century with the
grandiose charm of the old south.
About 211 exhibitors filled the exhibit
floor, with 1,800 bona fide contractors
looking and/or buying. Unfortunately,
there was no space available for 70 addi-
tional manufacturers. Bud Rebedeau,
NSCA executive director, is surveying
next year’s expo site at the Bally Grand
Hotel in Reno, NV, for additional space.
Next year’s booth size will remain the
same, 8 x 10 feet. So far, 239 exhibitors
are scheduled for the 1988 Contractor’s
Expo from May 18-20.

In addition, according te Rebedeau.
exhibit hours will be lengthened by 30
minutes to an hour everyday at Expo ’88.
Contractors could not get to all the booths
due to an increase of manufacturers this
year. Rebedeau also noted that the aver-
age ratio of contractor per booth was

eight to one, compared to the ususal
average of four to one.

Rebedeau said he attributes the huge
increase in attendance to several factors.
‘“The large turnout was due to the show's
excellent educational programs, and ex-
cellent promotional support from exhib-
itors, sales reps and the trade press.”’

““We’re absolutely thrilled with the re-
sponse to the Expo ’87,”’ said Harold
George, NSCA president. “‘And the big
surprise was the first minute response to
the show! We had nearly 500 contractors
register on-site! [ think it’s just great that
all of us NSCA members, our manufac-
turers and reps and the trade press were
able to generate so much excitement for
the show. It’s a great feeling of accom-
plishment to see so much business taking
place, and also to see so many share so
much.”’

Mel Wierenga, NSCA vice president
and Expo '87 chairman, said, ‘‘Many
people from all areas of the electronic
contracting industry put a lot of time and
effort into the planning of Contractor’s
Expo ’87. The press worked together to
present the Expo as a place to learn about
new theories, better ways to do things
and new products. The feedback has

Sound & Communications



been very positive and I’m proud of what
all of us were able to accomplish.”

The feedback has also been very
positive about NSCA-TV News. For the
second year at the NSCA Expo, attendees
watched NSCA-TV News for up-to-date
news and information about the events,
seminars and the people at the show. The
news program, which was written, edited
and produced by the editors and pub-
lisher of Sound & Communications, aired
on television on the convention floor and
in each and every hotel room at the Fair-
mont, Monteleone, Le Pavillon, and Ho-
ward Johnsons via closed circuit broad-
cast. All three days of NSCA-TV News
are available on one VHS cassette for
$29.95 through Sound & Communication.

SEMINARS

The buzz phrase at this year’s Expo
was ““very good seminars.”” NSCA intro-
duced its educational program with three
tracks: audio, special/management and
CCTV that involved nearly 60 faculty
and 600 attendees a day. Topics covered
at the seminars included From the Draw-
ing Board to the Catwalk With Computer
Aided Design; Pan, Tilt, Zoom, Switch-
ons—A Hi-Tech CCTV Overview; Mak-
ing More, Then the Most of Your Mar-
ket; Electronic Spreadsheet in Sound
System Design; Job Survey Technol-
ogv—How to Do it Right; and Making
Effective Advertising and Promotion
Work For You.

. PraYaled

Clockwise (starting top left:) « Cantractors look
over reading material at the Schell Electronics
booth. * Enjoying the Expo are Neil Shaw of Paul
S. Veneklasen and Associates (L) and Brian
Wachner of BGW. » Harold George, NSCA Presi-
dent, welcomes attendees at the NSCA Expo
‘87 Kevnote by Larry Estrin. ¢ Larry Doran,
president ot Professional Audio Systems (L), and
Mark Engerbretson, consultant for Electro-
acoustic Technology, were pleased with the
show's huge success this vear. * The seminar
““From the Drawing Board to the Catwalk and
Back Again.” sponsered by Sound & Communica-
tions, included panelists (L-R) Mike Klasco of
Menlo Scientific. Steve Romeo of Bose, Marc L.
Beningson of Jaffe Acoustics, William Parry of
Maryland Sound. Jim Long of Electro-Voice, John
Wiggins of Community Light & Sound, and John
Lanphere of Altec Lansing. ¢ Bill Little of Quam
talks with some customers. ¢ Contractors packed
into exhibitors’ boaths with table-top displays. ¢
The NSCA Expo "87 Kevnote session was packed.
The presentation took a behind the scenes look
at the extensive electronics involved in ‘‘Liber-
ty Weekend,’ and ather extensive programs such
as the Olvmpics. * The seminar ‘‘Making Effec-
tive Advertising & Promotian Work For You'' in-
cluded (L-R) moderator Vinny Testa, publisher of
Sound & Communications. and panelists Bob
Davis of Yamaha, John Strand of Community
Light & Sound, Emory Strauss of White Instru-
ments, John Karamon of Sonic Systems, and Stan
Kohagen of Aiphone. ¢ The seminar '‘Making
More, Then the Most of Your Market'' included
(L-R) moderator Debra Pagan, managing editor
of Sound & Communications, and panelists W.G.
Palmer of Audio Systems, Bud England of Carver
Sound, Bob Davis of Yamaha, Richard Feld of
Tekcom Corp., Barry Glick of Glicktronix, and
Chris Foreman of Panasonic/Ramsa. ¢ Larry
Spalla of Conquest Electronics discusses his new
products with several contractors. ® The 1987 Na-
tional Sound and Communications Contractor's
Expo had the largest turnout ever: 4,000 at-
tendees' ¢ C. F. Boyd of Telex answers contrac-
tors’ questions.




For further information and fees for
audio and video cassettes of the seminars,
write to: NSCA, 501 W. Algonquin Rd.,
Arlington Heights, IL 61005-4410, or
call (312) 593-8360.

Rebedeau discussed what’s planned for
Expo 88 seminars. ‘‘Due to the over-
whelming response to the seminars this
year with standing room only, we made
sure we found a hotel with bigger rooms.

““This higher than average attendance
at the workshops indicates that people
want to become more educated about
their industry. There was a particularly
larger turnout at the “How to . . . tech-
nical help seminars,’’ said Rebedeau. He
also pointed out that the NSCA commit-
tee will be asking suppliers to volunteer
state-of-the-art audio equipment for the
seminar rooms, which will alleviate the
problems associated with house audio.

““‘Also due to the success of the Intro-
duction of Design and Estimating Course
held this year, we’ll be adding an inter-
mediate course at Expo ’88,’" Rebedeau
indicated. ‘“These will be held prior to
the opening of the convention on May 16
and 17.”

According to Mary Beth Rebedeau, di-
rector of Member Services, the association
will poll its members as to what seminars
they would like to attend at EXPO ’88.

NEW AT THE EXPO

As with all trade shows, there were many
exciting new products introduced at this
year’s Contractor’s Expo, many of which
we will be discussing in this and future
issues of Sound & Communications.

BGW debuted its most powerful am-
plifier to date—the Grand Touring Am-
plifier. It delivers more than 1.2 horse
power per channel, which is the equiva-
lent of 900 watts per channel of continu-
ous power. The GTA’s welded steel chas-
sis is 5%2 inches high allowing for high
power density in touring sound systems.

Orban displaved its new Model 464A
Co-Operator™, a stereo Gated Leveler/
Compressor/HF Limiter/Peak Clipper.
It automatically rides gain, controls ex-
cessive high frequency levels (with selec-
table pre-emphasis). It is switchable for
stereo-stacking or independent dual
channel operation.

Genter announced its new Easy-
Term™ rack-mounted wiring termina-
tion panel at this vear’s NSCA Expo.
Cables are run from inside the rack,
eliminating clutter; the termination panel
is hung so users can get at their equip-
ment inside the rack; and one of the
blocks (Flexiblock) is designed for stan-
dard wire use. Genter also introduced its
Digital Hybrid™ telephone system, us-
ing Digital Signal Processing for two way

NSCA Products
in Review

Rokustics

When our NSCA TV camera crew
arrived at the Rokustic booth the crew
asked, ‘““Where’s the speaker?’’ They
couldn’t have stated Rokustic’s case
any better. The booth looked like any-
body’s backyard—nicely trimmed
shrubs, grass, plants, rocks, etc. The
speakers—in the form of naturally
shaped rock—fit in perfectly with any
outdoor setting. They sound like good
hi-fi speakers and come in two- or
three-way configurations. Also, the
“‘rock’s’’ composition may be changed
to match various landscapes.

i
Ansett Technologies

With many companies advertising
various modes of both voice and data
communication, the transmission of
high-quality color graphics is unusual.
Both color and B&W are easily trans-
mitted by the VF-3000 video FAX sys-
tem through its NTSC input. Ansett

also showed its PV-500 camera which
converts slides, negatives, transpa-
rencies, flat art, and 3-D objects to col-
or video images for viewing, recording
and transmission.

Telex

Because many of us are gearing up for
computer presentations to large groups,
we often find the need to project a large
computer-generated image. Tradition-
ally, we have used large and expensive
video projectors. An alternative, shown
by Telex, is its MAGNABYTE™
computer-to-overhead-projector adap-
tor. This system uses a card and soft-
ware (available for both the Apple I1®
and IBM® series), and a transparent
LCD-type display that is placed on a
standard overhead projector. The com-
puter can use its own graphics package,
or can be operated by the Telex soft-
ware. A remote control is also proved
to emulate slide projector operation.

Bose
The last few vears have shown re-
newed interest in VLF {very-low-
frequency) reproduction. Bose intro-
duced its Acoustic Wave® Cannon
System (AWCS) to the contracting
market at the NSCA EXPO. In simple
terms, the AWCS works on a tuned-
resonance principle, and uses a dy-
namic loudspeaker element mounted in
a long tube. The position of the loud-
speaker in the tube is such that two
resonant frequency tunings are
achieved. This accounts for the relative-
ly high efficiency of the system. The
unit is lightweight, due to its PVC con-
(continued on page 41)
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conversation between the caller and the
moderator.

Intersonics Incorporated exhibited two
new subwoofers at the show. The SDL-4
subwoofer is suitable for installation or
sound company use and features a first in
the speaker industry: power cooling. The
SDL speakers are run by a servo-motor,
replacing the traditional voice coil and
magnet configuration. Intersonics also
displayed a prototype: the 4-15, which
has a flat response to 16Hz and has a
usable frequency range of 13Hz to
125Hz. It will be available for distribu-
tion in the fall.

Sentex introduced its new line of
telephone-style entry security systems at
NSCA Expo ’'87. This included the
VISTA telephone entry system which
has an integral, lighted directory that
handles up to 115 names. Sentex also in-
troduced its new line of card access and
key pad entry systems. This includes the
PROcard™ programmable card access
system. According to the company, it is
the first truly stand-alone programmable
system to use EEPROM memory. The
EEPROM memory does not lose its con-
tents when there is a power outage.

Siedle exhibited its new Multi Com-
mon Wire Switchboard System for resi-
dential complexes, multi-family apart-
ment buildings and schools. It’s a fully
electronic, micro-processor controlled
communication and information system.
Calls can be logged with the date and time
in the system by using a V.24/RS 232 in-
terface printer.

For the first time, SCA Data Systems
introduced its FM Plus SCA Receiver.
This receiver is frequency and subcarrier
agile and has an adjustable EQ two posi-
tion cut-off filter with a built-in bandpass
amplifier utilizing a GaAsfet preamplifier.

Altec Lansing debuted its new 299-8A
and 299-16A high frequency compres-
sion drivers at NSCA Expo ’87. These
are based on existing proven modes and
feature a new Pascalite™ diaphragm con-
struction that has the power handling and
output capabilities of 2-inch drivers,
while maintaining high frequency power
bandwidth. The company also displayed
its new factory assembled loudspeaker
systems. The 9872-8A and 9872-8F series
loudspeakers are two-way full range
loudspeakers featuring high acoustic out-
put from a compact enclosure.

Carver featured its new PM-2.0T
power amplifier, with 8 ohms, 465 chan-
nel 20-20 kHz—both channels driven
with no more than 0.5% THD. IM
distortion is less than 0.1% SMPTE and
is compatible with 70 V systems.

HME introduced its new line of D]
mixers, a power amplifier, and two new
cabled microphones. The mixers range
from a four channel stereo mixer to the .
top of the line six channel. The PA120
two channel stereo Power Amplifier is
used for church, lounge and theater ap-
plications and the new HM58 Unidirec-
tional Dynamic Handheld Microphone
has a non-glare finish, and mic-mute
switch.

Following five years of development,
Celestion unveiled its new SR Series, a
full-range sound reinforcement system
capable of reproducing music at high-
volume levels with full audio fidelity and
deep low frequency impact. The system
also features an electronic controller for
total protection from thermal or mechan-
ical breakdown. The new series is tar-
geted for movie theaters, MIs, and sound
contractors; 25 models will be shipped to
the U.S. from England for demonstration
during the middle of this month.

Crown debuted its MT 10,000 ampli-
fier for touring systems and sound ap-
plications where large amounts of con-
tinuous power or lots of headroom is
needed. The first fixed installation of this
amplifier was at the Indianapolis Motor
Speedway, where four of the MT-10,000
amps power a system that provides voice
coverage at levels exceeding that of the
race cars for over 400,000 people. The
amps operate on 208V AC, 3-phase, 20
amperes, 50/60 Hz, and have multiple
levels of protection to prevent failure.

University Sound introduced its two
full-range ceiling speakers for use in high
quality distributed sound systems: the
CS410 4-inch, 8 ohm loudseaker and the
CS810 8-inch, 8 ohm loudspeaker. Both
the loudspeakers feature a centrally
mounted, free-edge cone for extended
high-frequency sound and an acoustically
transparent dust dome that protects both
the free edge cone and the voice coil.
Long-term average power capacity for
each model is 10 watts, per EIA Standard
RS-426A.

Part II of How to Prepare a Win-
ning Bid, a seminar sponsored by
Sound & Communications at the
NSCA Expo this April, will ap-
pear in the July issue and will
cover how to estimate costs for a
winning bid. In the May issue,
Part I discussed what a winning
bid is.

Sound & Communications
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Provide the
foundation for
expanding your multi-
purpose sound installations
with the modular 900 Series.
Toa’s extensive assembly of
mixers, interchangeable
plug-in modules, power amps,
and accessory equipment satisfies
even the toughest system requirements.

The 900 Series’ clear, well-

defined sound will impress the
most demanding clients. Adapting or
expanding the system for their future
needs is convenient and easy.

The reliable 900 Series is backed by Toa's
50 years’ experience in commercial sound.
Join the many professionals who already benefit
from the 900 Series’ flexibility and profit power.

Toa Electronics, Inc. 480 Carfton Court

' - . . . South San Francisco
, I O A Commercial/Engineered Sound Division  California 94080
‘ (415) 588-2538

Toa Canada: (403) 489-5511 Edmonton, or (416) 624-2317 Toronto = Toa U.K.: (0277) 233882 Essex ' Toa Europe: {(040) 811127 Hamburg
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by Neil Shaw

tereophonic sound has become
commonplace in today’s world.
The subject has been studied
over the years, but the princi-
ples from which it has evolved
have been overlooked in contemporary
installations of theater sound reinforce-
ment systems and in home entertainment
systems. This article will discuss the fun-
damental theory underlying stereophonic
sound as it was developed by Fletcher,
Snow, et. al. at the Bell Telephone Lab-
oratories in the 1930’s. The differences
between binaural listening and stereo-
phony will also be discussed along with
their similaries.

Fletcher’s Basic Requirements

From Fletcher’s classic paper on the
basic requirements for auditory perspec-
tive, we learn that the sound system must
accommodate the limitations of the hu-
man hearing mechanism, as well as the
sounds to be reproduced.

Auditory perspective was first devel-
oped as a transfer device—a program was
transferred from one hall to another, or
recorded in one hall to be reproduced in
another. The requirements necessary for
any reinforcement or reproduction sys-
tem, before a listener will be aware of any
degradation from the orginial sound,
must be defined. We know that when a
sound starts or stops suddenly, the fre-
quency range needed to faithfully recre-
ate the sound must be infinitely wide.
Due to the limitations of hearing, this is
not necessary. If the level of sound for
some of the frequency components in the
original sound is below the level of audi-
bility, their elimination will not be
detected by the normal ear. As a result,
we see that for high quality reproduction
of sound, except in some very special
cases, the range of frequencies that a
system must transmit is determined by
the range of hearing, rather than the kind
of sound that is being reproduced.

For people with normal hearing, pure
tones ranging in frequency from 20 Hz to
20,000 Hz can be detected. To sense the
sounds at the extremes of this range the
sounds must have very high intensity
(Figure 1). In music these frequencies
usually are at such low intensities that if
we eliminate those frequencies below 40
Hz and those above 15,000 Hz there is no

Neil Shaw is an Associate at Paul S.
Veneklasen and Associates. He is respon-
sible for the company’s electroacoustic and
electronic systems designs.

detectable difference in the reproduction
of symphonic music (Figure 2). How-
ever, eliminating sounds below 40 Hz
produces detectable changes in the repro-
duced sounds of the bass viola, the bass
tuba and particulary the pipe organ.

In regards to the frequency response of
the system, we want the system to repro-
duce the range of frequencies with the
same efficiency. Fletcher notes: *‘Such a
general statement sounds correct, but a
careful analysis of it would reveal that
when anyone tried to build such a system
or tried to meet such a requirement he
would have great difficulty in under-
standing what it meant.”’

The system must also be capable of
handling sound powers that vary through
a wide range. If we limit ourselves to
symphonic music that is produced by a
large orchestra, this range would be
about 10,000,000 to 1, or 70 dB. To faith-
fully reproduce such music, the system
must be capable of reproducing the
faintest sounds without introducing any
extraneous noise approaching it in inten-
sity, and also reproduce the loudest
sounds without overloading any part of
the system. The obvious limits to the
desirable requirements for the intensity
range and the frequency range are deter-
mined by the ear rather than the physical
characteristic of any sound. An ideal sys-
tem should be capable of reproducing a
sound as faintly as the ear can hear and as
loudly as the ear can tolerate, without in-
troducing any audible extraneous sound.

From the above, if T is the reverbera-
tion time of a hall in seconds, W the
power of the sound source in watts, E the
maximum energy density in joules per
cubic meter and V the volume of the hall
in cubic meters, then

1 WT
E= — x — (1)
6logel0 ~ V

Again referring to Figure 1, we see that
the upper safe limit for sound is reached
when the sound intensity field reaches
about 120 dB or 10 watts/
meter2. This intensity corresponds to an
energy density E of 3x10-3 joules/
meter3. Using this as an upper limit to be
tolerated by the human ear, we see from
equation | that

W=41x10-2(V/T) (2

For halls like the Academy of Music in
Philadelphia and Carnegie Hall in New
York, in which the volume V is approx-
imately 2x10* cubic meters and the
reverberation time is about two seconds,
W, the acoustical power of the sound
source, from equation 2, is approximate-

Sound & Communications



y 400 acoustic watts.

\uditory Perspective
?hysical Factors

As defined in Steinberg and Snow’s
»aper, Auditory Perspective is reproduc-
ion that preserves the spatial relation-
thips of the original sounds. The ability
o0 localize the direction and to form some
udgement of both the direction and the
listance from a sound source in ordinary
istening conditions is a common experi-
:nce. This ability to localize enables an
wdience to appreciate the spatial char-
icter of the sounds of an orchestra, 1.e.,
he first violins are heard at stage left, the
rass and woodwinds are at stage center,
:tc. However, in ordinary methods of re-
sroduction and reinforcement, where on-
y one loudspeaker system is used, the
jpatial characteristics of the original
sound are lost. Some of the depth proper-
ies of the sound may be preserved by
such a system, but all directional proper-
les are lost because the audience tends to
ocalize the sound as coming from the
lirection of the single loudspeaker.

There are two ways of reproducing
iounds in true auditory perspective. One
s binaural reproduction, in which head-
>hones are used to reproduce in a
istener’s ears an exact copy of the sound
ribrations that would exist if he were
istening directly. The other method uses
oudspeakers, and aims to reproduce in a
fistant hall an exact copy of the pattern of
iound vibration in the original hall, or to
-einforce a performance. This is done so
hat the directional characteristics of the
riginal sounds are preserved, although
it a higher level, and that the listener is
inaware of the reinforcement.

Figure 3 shows the experimental set-up
1sed by Bell Laboratories in the early
.930’s to investigate what physical prop-
rties of the sound waves must be pre-
ierved, and how these properties are pre-
ierved by various arrangements of two-
ind three-channel loudspeaker repro-
lucing systems. In the limit, an infinite
wmber of channels (microphones, loud-
ipeakers and associated circuitry) of in-
initesimal dimensions would seem to be
ieeded. For a stage width of about 40
eet, Steinberg and Snow found that as
ew as two channels were able to give fair
wditory perspective. However, in 1953,
snow reported that three channels are
sreferable. In Figure 3, microphones
_M, CM and RM were set on a ‘‘pick-
1p’’ stage that was marked out on the
loor of an acoustically treated room. The
oudspeakers LS, CM and RS were placed
n the front end of the auditorium at the
3ell Telephone Laboratories and were
‘oncealed from view by a guaze curtain.

June 1987

Sound Reinforcement for plays.

The object of the tests was to determine
how a caller’s position on the pick-up
stage compared with his apparent posi-
tion as judged by a group of observers in
the auditorium listening to the repro-
duced speech. Words were spoken from
15 positions on the pick-up stage in a ran-
dom order. The nine positions shown in
Figure 3 were always included in the 15,
the remaining positions were introduced
to minimize memory effects. The repro-
ducing system was switched off when a
caller moved from one position to an-
other. The results of these tests are shown
in Figure 3 along with the type of repro-
duction system.

With three-channel reproduction there
1s a reasonably good correspondence be-

tween a caller’s actual position on the
pick-up stage and his apparent position
on the virtual stage. The system gave
good lateral or ‘“‘angular’’ localization,
i.e., apparent positions to the left or right
corresponded to actual positions to the
left or right. The system also gave good
fore and aft or ‘‘depth”’ localization, for
which the apparent front and rear posi-
tions corresponded to actual front and
rear positions. For comparison, the local-
ization afforded by direct listening is
shown. The crosses indicate the caller’s
position in back of the gauze curtain and
the circles indicate his apparent location
as judged by the observers listening to the
speech directly. In both cases, as the
caller moved back in a straight line on the

The Dorothy Chandler Pavilion in Los Angeles.

23



left or right of the stage, he appeared to

TYMPANI. - _ _ . _ ___
follow a curved path pulling in toward  BassprRoM _ . . . ...
the right center. Compare the caller posi-  snaRE DRUM _ _ _ _ _ _
tion one, two, three with apparent posi- 14" cymBALS - . .. _ .
tion one, two, three. Note that this ‘“distor-

P . BASSVIOL _ _____.
tion’’ was greater with the three-channel re- |
production than for direct listening. |

The results for the two-channel system o\
showed two marked differences from
those obtained with the three-channel  BASSTUBA - ..._._._.
system. Positions on the center line of the ~ TROMBONE ... ..
stage (i.e., four, five, six) all appear in the ::S:g::_'o_ni“: o

rear center of the virtual stage, and the

virtual stage depth for all positions is re-  Bass saxoPHONE

duced. However, the virtual stage width  Bassoon ... ... _.
i1s somewhat greater than that obtained  BASS CLARINET _ _ . __
with the three-channel reproduction. CLARINET _ . _ _____

Bridging a third microphone across the =~ SOPRANO SAXOPHONE .
two-channel system had the effect of pull-  ©OBOE - ...
ing the center line positions four, five,and ¢ e .
six forward, but the virtual stage depthes-  piccoo ... ... ..

sentially remained the same while the virtu-

al stage width decreased somewhat. Please
note that in this and the other bridged cir-
cuit arrangements, the speech currents
were as indicated by the arrows in the
type of reproduction diagrams.

Bridging a third loudspeaker across the
two-channel system had the effect of in-
creasing the virtual stage depth and
decreasing the virtual stage width, with
the positions on the center line of the
pick-up stage appearing in the rear center
of the virtual stage as in the two-channel
reproduction.

Bridging a third microphone and a

40 100

virtual stage depth. No set of bridged
gains were able to create the virtual stage
of the three-channel system.

Depth Localization

To investigate the factors that affect
depth localization the following three
third loudspeaker across a two-channel tests were performed by Steinberg and
system had the effect of greatly reducing  Snow:
the virtual stage width. The width could 1. The caller remained stationary on the
be restored by reducing the bridging pick-up stage and close to the micro-

500 1000
Frequency in cycles per second

gains, but fading out the bridged micro-
phone, caused the front line of the virtual
stage to recede at the center, and fading
out the bridged loudspeaker reduced the

phone, but the loudness of the sound
received by the observer was reduced
by gain control. This was loudness
change without a change in the direct
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Limits of hearing.
FIGURE 1
24

5000 10,000 20,000

Frequency transmission range required to produce no noticeable distortion for
orchestral instruments.
FIGURE 2

to reverberent sound intensity ratio.

2. The caller moved back from the mi-
crophone, but the gain was increased
to keep constant the loudness of the
sound received by the observer. This
was a change in the ratio of direct to
reverberent sound intensity without
a loudness change.

3. The caller moved back from the
microphone, but no changes were
made in the gain of the reproducing
system. This changed both the ratio
and the loudness.

All of the observers agreed that the
caller appeared to recede in all three
cases. Either a reduction in loudness or a
decrease in the ratio of the direct to
reverberent sound intensity, or both,
caused the sound to appear to move away
from the observer. Tests on a stage with
variable reverberation showed that in-
creasing the reverberation moved the
front line of the virtual stage to the rear,
but had little effect upon the rear line.
When the microphone was moved out-
doors to eliminate the effect of reverba-
tion, either changing circuit gains or
changing the distance between the caller
and the microphone moved the virtual
stage farther away. It is because of these
effects that all center line positions ap-
peared at the rear of the virtual stage for
two-channel reproduction.

A quantitative description for these re-
lationships has not been found. It is pos-
sible that a given loudness change, or a
given in the ratio of the direct to reverber-

Sound & Communications
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FIGURE 3

ent sound intensities, or both, causes dif-
ferent perceptions of depth that depend
on the character of the reproduced sound
and upon the observer’s familiarity with
the acoustic conditions surrounding the
reproduction. Depth localization is inac-
curate even under direct listening condi-
tions. It is hard to obtain data for depth
localization of sufficient accuracy for use
in a quantitative manner. As such, good
auditory perspective may be obtained
with reproduced sounds even though the
properties controlling depth localization
may depart markedly from those of the
original sound, i.e., the virtual width and
angular localization are more apparent,
while the virtual depth localizations seem
more shallow.

Angular Localization

The properties entering into lateral or
angular localization permit more quan-
titative treatment. For the case of a plane
progressive wave from a single sound
source, and where the observer’s head is
held in a fixed position, there are ap-
parently only three factors that can assist
in angular localization: the loudness dif-
ference, the quality difference, and time
difference (as Snow later suggests) bet-
ween the two sounds received by the two
ears. In applying these factors to localiza-
tion of sounds from more than one
source, which is usually the case for
musical performances, the effects of
phase difference can be neglected. The

» -

two remaining factors, loudness and
quality differences, both arise from the
directivity of hearing, i.e., diffraction
around the head. Snow later identifies
time arrival as an additional important
function. Measurements of the directivi-
ty with a source of pure tone located in
various positions around the head had
been reported in 1933 by Sivian and
White. From these measurements the
loudness level differences between near
and far ears have been determined for
various frequencies. These are shown in
Figure 4. Using the pure tone data given
in Figure 4 we can calculate similar
loudness levels for complex tones, which
are shown in Figure 5.

We can see from Figure 4 that the
directive effects of hearing introduce a
frequency distortion that is a character-
istic of the direction from which the
sound comes, i.e., the character or quali-
ty of a sound varies with the angle of the
source. There are quality differences at
each ear for various angles of the source,
and quality differences between the two
ears for a given angle of the source.
Figure 6 shows the frequency distortion
at the right ear when a source of sound is
moved from a position on the right to one
on the left of the observer. Figure 6 is a
graph of the ‘difference’ values for an
angle of 90 degrees taken from Figure 4.

We see from Figure 5, when the right
ear hears speech three dB louder than the
left, the observer localizes the sound as

coming from a position 20 degrees or 167
degrees to the right, depending on the
quality of the speech. If we assume this to
be true, even though the difference is
caused by the combination of sounds of
similar quality from several sources, the
apparent angle of the source as a function
of the difference in decibels between the
speech levels emitted by the loudspeakers
of two- and three-channel systems can be
calculated. For each loudspeaker, its con-
tribution of direct sound loudness to each
ear, which depends upon its distance
from and angular position to the ob-
server, is combined on a power basis to
give the direct sound at each ear.

From this the difference in loudness
between each ear is calculated and the ap-
parent angle determined. The calculated
results for two- and three-channel
systems are shown by the solid lines in
Figure 7. The y-axis shows the apparent
angle, positive angle being in a clockwise
direction. The x-axis shows the dif-
ference in decibels between the speech
levels from the right and left
loudspeaker. The points are observed ap-
parent angles taken from Figure 4.

The principle conclusions to be drawn
from the early Bell Laboratory investiga-
tions are:

1. Of the factors influencing angular
localization, loudness difference of
direct sound seems to play the most
important part. These effects can be
predicted for most observer positions
reasonably well.

A-NEAR (AR
B-FAR CAR
—= DIFFERENCE

O

VARIATION IN LOUDNESS LEVEL IN DB

Variation in loudness level as a
sound source is rotated in a
horizontal plane around the head.

FIGURE 4
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= . 2. Depth localization was found to vary in the auditorium appears to have only
e \I\ ®\.¢ with changes in loudness, the ratio of a small effect on the virtual position.
177 \ J / direct to reverberent sound, or both. 4. Because of these factors, point-to-
— The effects are not subject to a com- point correlation between pick-up
L > putational treatment. The actual stage and virtual stage positions is not
SN T i ratio of the direct to reverberent obtained in two- and three-channel

SO i sound, and the change in the ratio, systems.
y \\/ both appeared to playapartinanob- 5. The three-channel system proved
s e i Bt server’s judgement of stage depth. clearly superior to the two-channel by
i B - 3. Observers in different parts of the eliminating the recession of the center-
e e e oo S o auditorium localize a given source at stage positions and in reducing the
different virtual positions, as is pre- differences in localization for various
Variation of loudness of tone at both dicted using loudness computations. observing positions. For musical per-
ears as sound source is rotated As an observer moves to one side of formance reinforcement, the center
around head. an auditorium, the virtual source channel can also be used for inde-
shifts toward the same side of the pendent control of soloist renditions.
FIGURE 5 stage. Moving backward and forward 6. The application of acoustic perspec-
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FAEQUENCY W CYCLES PER SECOND
Loudness difference at right ear as

sound source is moved from left to
right of head.

FIGURE 6

SA-SL /W DECIOELS

lllustration of angular location of sound

source by loudness difference at ears

for 2- and 3-channel systems.
FIGURE 7

tive to orchestral reproduction in
large auditoriums gives more satis-
factory performance than would
probably be suggested by the forego-
ing discussions. The instruments
near the front are localized by every-
one near their correct positions. In
the ordinary orchestral arrangement,
the rear instruments will be displaced
in the reproduction depending upon
the listener’s position, but the impor-

(continued on page 54)
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Each RAMSA product can stand on its own
individual merits. That’s why our mixers,
amps and speakers perform fogetber beau-
tifully. These modular, expandable systens
deliver impressive performance with tlex-
ibility, wide bandwidth and minimum
distortion. Each component is designed
with integrity, manufactured with care and
conservatively rated for longevity. Audition
these components in concert at your
nearest RAMSA dealer today.

RAMSA

Panasonic
Industrial Company




Youte looking at the

In developing our newest console, we
invited the engineers, consultants and contrac-
tors you see here to be a vital part of the mix.
We asked them what works and what doesntt.
What they like and don't like. What they want.
And what they don't want.

We took this input and combined
it with our own experience that includes
nothing less than the development of
the well-known PM1000 and PM2000.
The result is an extraordinarily respon-
sive, reliable, versatile mixing console,
the PM3000. A console able to meet the
demands of concert tours, fixed instal-
lations and broadcast applications by combin-
ing new technologies and ideas with proven
Yamaha reliability:

In designing the PM3000,we considered
not only where it will be used but also how

Pictured (rear. | to r) Jay Kingery, Recording Considtants, Inc.; Herb Swartz, Harrah's- Tahoe; John Windt. Windt Awdio; Rick Southern. Southern Star Engineeriy

MIX Magazine 1986
TEC Award for
technical achtevement.

it will be used. That’s why the overall size and
weight of the PM3000 are less than its pred-
ecessor’s. Why the meter bridge height has
been lowered. And why the 40-channel model
has a center master configuration.
Greater control over equalization
was another important consideration.
Each input channel has a four-band
parametric equalizer with a variable
frequency high pass filter. The
12dB/octave high pass filter has
its own in/out switch and its -3dB
cutoff frequency is sweepable from
20Hz to 400Hz. This range makes
it useful in minimizing the effects of low fre-
quency sta%e rumble, vocal pops or wind
noise. This high pass filter is also useful when
micing high-hats or cymbals, to reduce the
unwanted pick-up of nearby drums. Each of

: Gary Davis,

Wales, Smics Assoc. Al Siniscal and Bobbv Ross, A-1 Audio; Craig Olsen, Produect Mgr./ Yamaha. Not pictired: Chris “Smoother” Smyth and Steve Venezia, Del icate Audio;
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PM30003 mnput channels.

the four stereo AUX returns also has its own
two-band sweep-type EQ.

The PM3000’s transparent sound
quality is achieved by utilizing matched com-
ponents in its electronic differential input
stages. Yet it still retains a high degree of sta-
bility and common mode rejection. For those
situations where the extra common mode
rejection of a transformer is needed or where
total grounding isolation is necessary, the
optional IT3000 input transformers can be
installed on a channel-by-channel basis.

To help accommodate the increased
number of effects used in the real world today,
the PM 3000 provides eight AUX sends, each
with level control and pre/off/post switch.

There are also eight VCA groups. We
designed and built our own VCAs to insure
that they would be stable enough to withstand

Gary Davis & Assoc. (
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1, L. to 1) Bill Schuermann, Antech Labs; Lynn McCrosky and Alvis
Michael Wickoiwe and John Henderson, Little River Bund: Ken Fause, Smith, Fause & Assoc.

the effects of constantly changing environ-
mental conditions.

We also incorporated extensive and
flexible muting capabilities into the PM3000.
Each input channel has eight mute assi
switches that permit the channel’s on/o
function to be controlled by the eight master
mute switches. That means multiple channels
can be muted or turned on at once, making
scene changes or punch-ins quick and conven-
ient. The mute-safe switch on each channel
guards against inadvertent channel muting,
if desired.

While the VCAs allow tremendous lev-
el control flexibility, conventional group busses
and faders are provided for routing and signal
processing purposes. These master faders
are assignable to our unique mix matrix fea-
ture, the stereo buss and to the rear panel
XLR connectors.

You'll appreciate the convenience of the
PM3000’s extensive cue and solo capability.
Especially during sound checks. The ability
to solo one channel while muting all inputs
except the one being monitored makes sound
checks a lot easler.

As previously stated, it was input from
professionals like the ones you see here that
enabled us to design a console as impressive
and versatile as the PM3000. The result of all
this can be heard at your Yamaha Professional
Audio Dealer. More complete technical infor-
mation is available from Yamaha Music
Corporation, Professional Audio Division, PO.
Box 6600, Buena Park, CA 90622. In Canada,
Yamaha Canada Music Ltd., 135 Milner Ave-
nue, Scarborough, Ontario M1S 3R1.
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SR-16 16/B | Yes | 16/B 2/U LED 7LED |uptoflupto]| Yes | Yes | Yes 4 Fixed S/M Yes No n/a
4 4
SR-416 16/B | Yes | 16/B 6/U LED 11 LED |upto|upto]| Yes | Yes Yes 4 Fixed S/'M Yes No n/a
4 4 Subs
SR-424 24/B | Yes | 24/B 6/U LED 1M LED |upto|upto| Yes | Yes Yes 4 Fixed S/'M Yes No n/a
4 4 Subs
SR-432 32/B | Yes |32/B 10/U LED 1M LED jupto|upto]| Yes | Yes Yes 4 Fixed S'M Yes No n/a
4 4 Subs
SRM-186 18/B | No | 18/B 2/U LED 7 LED — — Yes | Yes | Yes 3 Fix / Mid- 6 Yes No n/a
Sweep
SRM-248 24/B | No | 24/B2/U LED 9 LED — — Yes | Yes | Yes 3 Fixed 8 Yes No n/a
Studio 12 6/B | Yes |6/B 24/V VU 3VuU 2 1 Yes | Yes | Yes 4 Fixed S M Yes | No nfa
3 Fixed
System 8 1616 | 16/B | Yes |16/B 18/U| VU 14 VU 2 2 Yes | Yes | Yes 3 Switch | 8/Stereo | MIDI | No n/a
Peak LED / Sweep
System 8 2416 | 24/B | Yes |24/B 18/U| VU / 14 VU 2 2 Yes | Yes Yes 3 Switch | 8/Stereo | MIDI | No n/a
Peak LED / Sweep
CMC-24 MK Il 16/B | Yes 40/U Peak LED| 22 LED |upto|upto| Yes | Yes Yes 3 Sweep | 16/Stereo| MIDI | No n/a
6 6 SMPTE
Opt.
CMC-32 MK I 24/B | Yes 56/U Peak LED] 30 LED |uptojupto| Yes | Yes Yes 3 Sweep | 16/Stereo| MIDI | No n/a
6 6 split to 24| SMPTE
Opt.
Sigma Series 8/B Yes 10/U Peak LED| 2 up 6 to 2 Yes | Yes Yes 4 Sweep S/M MIDI | Opt. n/a
Up Up to 58 32 |Stereo or
/2 5
Mono
231A 12/B | Yes 12/U LED 10/VU 1 2 Yes No No 3 2 Fix Stereo — No $4,828.00
1 Var
231 EM 8/B | Yes 8/u LED — — — Yes No No 3 2 Fix - — No 2,516.00
Extender 1 Var
Custom to 56 | Yes 32 Opt. 32 12 6 Yes | Yes Yes 4 AP| Stereo Opt. No n/a
550A
560A
5502
AC 116 16/B | No 18/U LED 4 LED 1 1 Yes | Yes No 3 Fixed Stereo/ |Reverb] No $1,300.00
Mono
AC 112 12/B | No 14/U LED 4 LED 1 1 Yes | Yes No 3 Fixed Stereo/ |Reverbl No 1,100.00
Mono
AC 108 8/8 No 10/U LED 4 LED 1 1 Yes | Yes No 3 Fixed Stereo/ |Reverb| No 900.00
Mono
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3224 Bimix 32/B | Yes |32/B-36/U LED 3LED |upto|upto] Yes | Yes Yes 3 Sweep |24/Stereo | Control| No $12,599.00
meter meters 4 4 room
and
studio
outputs
2016 Bimix 20/B | Yes |20/B-24/U LED 23 LED (upto|upto| Yes | Yes Yes 3 Sweep | 16/Stereo | Controll No 7.899.00
meter meters 4 4 room
and
studio
outputs
1280 Bimix 12/B | Yes |12/B-16/U LED 1ISLED [uptoJupto]| Yes | Yes Yes 3 Sweep | 8/Stereo {Controll] No 5,299.00
meter meters 4 4 room
and
studio
outputs
3228 32/B | Yes [32/B-36/U[ 2 LED 1 uptolupto]| Yes No Yes 3 Mid- 8/Stereo |Switch-| No 6,699.00
Florescent| 4 4 Sweep able
bar graph signal
meters routing
2428 24/B | Yes |24/B-28/U| 2 LED 11 upto|upto| Yes No Yes 3 Mid- 8/Stereo |Switch-| No 4,699.00
Florescent| 4 4 Sweep able
bar graph signal
meters routing
1628 16/B | Yes |16/B-20/U| 2 LED 1 upto]upto]| Yes No No 3 Mid- 8/Stereo |Switch| No 3.449.00
Florescent| 4 4 Sweep able
bar graph signal
meters routing
2424 24/B | Yes |24/B-28/U| 2 LED 7 upto|lupto]| Yes No Yes 3 Mid- 4/Stereo [Switch-| No 4.374.00
Florescent| 4 4 Sweep able
bar graph signal
meters routing
1624 16/B | Yes |[16/B-20/U| 2 LED 7 upto)upto]| Yes No No 3 Mid- 4/Stereo |Switch-| No 3.099.00
Florescent| 4 4 Sweep able
bar graph signal
meters routing
1224 12/B | Yes |12/B-16/U| 2 LED 7 upto|lupto| Yes No No 3 Mid- 4/Stereo |Switch-| No 2,349.00
Florescent| 4 4 Sweep able
bar graph signal
meters routing
1683CX 16/B | Opt 16/B-U 2 LED 3 LED 1 1 Yes No No 3 Fixed Stereo/ | Digital| No 1.599.00
meters Mono reverb
{opt.)
1283CX 12/8 | Opt. 12/B-U 2 LED 3 LED 1 1 Yes No No 3 Fixed Stereo/ { Digitat| No 1,319.00
meters Mono reverb
(opt.)
MX-2488 24/8 | Yes 24/Mic Peak 8/vu 2 2 Yes | Yes | Yes 3 Para- | 8 Output No No $3,995.00
line metric | 4 Matrix
input
MX-1622 161 Yes 16/Mic Peak 21/vU 2 1 Yes | Yes No 3 3 Band — No No 1.395.00
line
DDA — DIVISION OF KLARK-TEKNIK
S-32/4/2 32/B | Yes 36/B LED 7IvU uptoflupto| Yes | Yes Yes 4 2/F-2/V | 4/Stereo | 4/FX | No $11,500.00
4 4 Mono Ret
S-24/4/2 24/B | Yes 28/8 LED 7vVU upto|upto]| Yes | Yes | Yes 4 2/F-2/V | 4/Stereo | 4/FX | No 8.250.00
4 4 Mono Ret
S-16/4/2 16/B | Yes 20/8 LED 7vU uptolupto]| Yes | Yes | Yes 4 2/F-2/V | 4/Stereo | 4/FX | No 6,250.00
4 4 Mono Ret
S-8/4/2 8/B | Yes 12/B LED 7vuU upto|upto| Yes | Yes | Yes 4 2/F-2/V | 4/Stereo | 4/FX | No 4,500.00
4 4 Mono Ret
SPA-32/4/2 32/B | Yes 34/8 LED 10/VU Jupto|upto| Yes | Yes | Yes 4 2/F-2/v | 4/a/211 |3 Band| No 13,500.00
Also in 24 & 16 8 8 eq on
input frame sizes aux
sends
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S-Monitor 32/8/2| 32/B | Yes 34/B LED 10/VU upto|upto]| Yes | Yes Yes 4 2/F-2IV 8/211 4/FX No $13,500.00
Also in 24 & 16 4 4 return
input frame sizes
D-PA 40/8/2 80/B | Yes 44/B LED 12/VU |upto|jupto| Yes | Yes | Yes 4 2/F-2IV 8/2 A/B No 25,050.00
Also in 32, 24 & 8 8 mic
16 input per
frame sizes input
D-Monitor 40/8/2| 80/B | Yes 44/B LED 12/VU |upto|upto| Yes | Yes | Yes 4 2/F-2IV 8/2 3 Band| No 25,050.00
Also in 32, 24 & 8 8 eq on
16 input frame aux
sizes sends
D-Theatre 40/8/2 | 40/B | Yes 44/B LED 12/VU |upto|upto| Yes | Yes | Yes 4 2/F-2IvV 8/2 3 Band| No 28,330.00
Also in 32, 24 & 8 8 eq on
16 input frame aux
sizes sends
D-Recording 80/B | Yes 60/B LED 12/vU uptolupto] Yes | Yes Yes 4 2/F-2IV 8/2 16 No 24,930.00
40/8/2. Also in 8 8 Tape
32,24 8 16 return
AMR-24-110 24/B | Yes 54/B LED 31/VU |upto|upto| Yes | Yes | Yes 5 3Iv-2IS 24/2 Master| No 57,650.00
8 8 switch-
ing
700 3B No 15/8 vu 2/VU — 7 No No No 3 — Mono cue| Self- | No $2,25000
for contain
broadcast| cue
speaker]
ELECTRO-VOICE
8432 32/B | Yes 41U LED/PK | 6, Flor 2 1 Yes | No No 3 Mid-Sweep 6/S — — $770.00
8424 24/B | Yes 33/U LED/PK | 6, Flor 2 1 Yes | No No 3 Mid-Sweep 6/S - — 6,160.00
8416 16/B | Yes 25/U LED/PK | 6, Flor 2 1 Yes No No 3 Mid-Sweep 6/S — — 4,185.00
8408 8/B | Yes 17/U LED/PK | 6, Flor 2 1 Yes No No 3 Mid-Sweep 6/S — — 3,21000
8216 16/B | Yes 21U LED/PK 6, VU 2 1 Yes | No No 3 Mid-Sweep 6/S — — 3,165.00
8212 12/B | Yes 17/U LED/PK 6, VU 2 1 Yes | No No 3 Mid-Sweep 6/S — — 2.580.00
8208 8/B | Yes 13/U LED/PK 6, VU 2 1 Yes | No No 3 Mid-Sweep 6/S — — 2,14000
8108 8/B | Yes 6/U LED/PK | 4,10 LED 0 0 — No No 2 Fixed 4/M — — 1,275.00
EVT 5216 1l 16/B | Yes | 16/B-3/U | LED/PK |5,10 LED 1 1 Yes No No 3 Fixed 5/S — — 1,530.00
EVT 5212 1l 12/8 | Yes | 12/B-3/U | LED/PK | 5,10 LED 1 1 Yes No No 3 Fixed 5/S — - 1,195.00
EVT 5208 Il 8/B | Yes | 8/B-3/U | LED/PK | 5,10 LED 1 1 Yes No No 3 Fixed 5/S — — 990.00
BK1632 16/B | Yes | 16/B-3/U | LED/PK | 5,10 LED 2 1 Yes No No 3 Fixed 6/S — — 1,498.00
Soundmix 16 16/B | Yes 16/U LED 23 LED 4 4 Yes No Yes 4 Fixed | Stereo 7 - — $2,850.00
Mono
Soundmix 24 24/B | Yes 24/U LED 31 LED 4 4 Yes No Yes 4 Fixed | Stereo / — — 3,680.00
. Mono
KS-16R 16/B | Yes 16 LED 6 LED 2 1 Yes No No 3 Mid-Sweep| Stereo — No $1,848.00
KS-12R 12/8 | Yes 12 LED 6 LED 2 1 Yes No No 3 Mid-Sweep| Stereo — No 1,498.00
Perfectionist -12 |4-12/B| No 48/8 No 2/VU 0 2 Yes | Yes No 0 0 Stereo DAS | No $11,575.00
Perfectionist -8 [4-12/B| No 32/B No 2/VU 0 2 Yes | Yes No 0 0 Stereo DAS No 8,995.00
e - - — - — —
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AS6 48/PR| Yes [16/PR41/B| 8 LED 13 LED 8 — Opt. | Yes | Yes 4 Sweep [12/4 + 4 — No L 66,821.00
40A
ASS5 40/PR| Yes |12/PR41/B| 8 LED 13 LED 8 — Opt. | Yes | Yes 4 Sweep |[12/4 + 4 — No 58,103.00
40A
AS4 32/PR] Yes | 8/PR41/B| 8 LED 13 LED 8 — Opt. | Yes | Yes 4 Sweep |12/4 + 4 — No 44 808.00
40A
AS3 36/PR| Yes | 4/PR41/A| 8 LED 13 LED 4 — Opt. | Yes | Yes 4 Sweep |12/4 + 2 — No 35,707.00
40A
AS2 30/PR| Yes | 4/PR41/A| 8 LED 13 LED 4 — Opt. | Yes | Yes 4 Sweep |12/4 + 2 — No 32,042.00
40A
AS1 24/PR| Yes | 4/PR41/A| 8 LED 13 LED 4 - Opt. | Yes Yes 4 Sweep |12/4 + 2 — No 28,377.00
40A
XL 40 40/XL | Yes | 8/XL10A LED 11 LED 8 — Opt. | Yes | Yes 4 Sweep | 8/2 + 2 — No 31,806.00
01A
XL 32 32/XL| Yes | 8/XL10A LED 11 LED 8 — Opt. | Yes | Yes 4 Sweep | 8/2 + 2 — No 27,135.00
01A
XL 24 24/XL | Yes | 8/XL10A LED 11 LED 8 — Opt. | Yes | Yes 4 Sweep | 8/2 + 2 — No 22,680.00
01A
Elite up to | Yes up to LED 26 LED 6 6 Yes Yes Yes 4 State |26 Stereo{ MIDI | Yes n/a
64/8 64 Variable
Elan up to | Yes up to LED 24 LED 6 6 Yes | Yes | Yes 4 State |24 Stereo| MIDI | Yes n/a
36 36 Variable
Series | upto| Yes up to LED 8 LED 4 4 Yes Yes Yes 4 State 8 Stereo | Auto- | Yes n/a
24 84 Variable mation
Theatre upto| Yes up to LED 12 LED 4 4 Yes | Yes | Yes 3 Variable |12 Stereo | Quad | Yes n/a
24 74
WR-8428 upto| Yes | upto28 LED 12/ivU 2 2 No Yes | Yes 3 Variable | Stereo 24 No $20,000.00
28 4 matrix | Tape
4 group | input
mono
WR-8616 upto| Yes | Upto 16 LED 7vuU 2 2 No Yes | Yes 3 Variable | Stereo No No 8.000.00
16 4 group
mono
WR-T820 20 Yes 20 LED 10/VU 2 2 No | Semi | No 3 Variable | 8 group No No 6.900.00
MDII-16 16/B | Yes 16/U LED 2 LED 1 1 Yes No No 3 Fixed Vari| Stereo |Mid-Eq] No $1.149.50
MDII-12 12/B | Yes 12/U LED 2 LED 1 Yes No No 3 | Fixed Vari| Stereo |Mid-Eq] No 949,50
MDII-8 8/B Yes 8/u LED 2 LED 1 1 Yes No No 3 Fixed Vari| Stereo |Mid-Eq] No 749.50
Mark 1-24 24/B | Yes 24/U LED 2 LED 2 2 Yes No No 4 Fixed Stereo | Case | No 2,45850
Mark 111-16 16/B | Yes 16/U LED 2 LED 2 2 Yes | No No 4 Fixed Stereo | Case | No 185850
MS-2421 24/B | Yes 24/U LED 2 LED 2 2 Yes | No No 3 |Fixed Vvari| Stereo EQ No 273400
MS-1621 16/B | Yes 16/U LED 2 LED 2 2 Yes No No 3 |Fixed Vari| Stereo EQ No 2.099.50
MS-1221 12/B | Yes 12/U LED 2 LED 2 2 Yes No No 3 |Fixed Vari| Stereo EQ No 1,834.00
Mark 1V-24 24/B | Yes 24/U LED 4 LED 1 2 Yes | No No 4 Fixed Quad Com. | No 305800
Mark IV-16 16/B | Yes 16/U LED 4 LED 1 2 Yes | No No 4 Fixed Quad Com. | No 2,558.00
RM12-4A 12/B | Yes 12/U LED 10LED [ tod4 | tod | Yes | Yes No 3 — 4 — No | $1,294.50(B)
RM16-4A 16/B | Yes 16/U LED 10LED | tod4 [ tod4 | Yes | Yes No 3 — 4 — No 1.625.00(B)
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V Series 36-60+| Yes | 36-60+ LED (48 Plasma| 8 nfa | Yes | Yes | Yes 4 | Parameter| 48 Necam| Opt. $180-300K
8232 32/48 | Yes 32/48 LED 32/VU 6 n/a Yes | Yes | Yes 4 Sweep 32 Necam| Opt. 115-175K
51 Series 1248+ | Yes 12-48+ LED 4-8/VU 4/8 n/a Yes | Yes Yes 4 Sweep 4/8 Necam| n/a 70-150K
542 Series 8-16 | Yes 8-16 n/a 2-4/VU 2 n/a No Yes Yes 3 Fixed 4/2 Direct| n/a 10-30K
Outs
SECK distributed by CON N ECTRON Ics
Seck 1882 18/B | Yes 18/B No 8+Stereo| uptolup to| Yes No Yes 3 2 Fixed | 8+Stereo| Port- | No $4,794.00
LED 4 2 1 Sweep able
Seck 1282 12/B | Yes 12/B No 8+Stereo| uptoJup to| Yes No Yes 3 2 Fixed | 8+Stereo| Port- | No 4,140.00
LED 4 2 1 Sweep able
Seck 242 24/B | Yes 24/B No 2LED |upto|upto| Yes No Yes 3 2 Fixed 2 Port- | No 4,140.00
2 2 1 Sweep able
Seck 122 12/B | Yes 12/B No 2LED |upto|upto| Yes No Yes 3 2 Fixed 2 Port- | No 199500
2 2 1 Sweep able
MXP-2016 1-2 Yes 1-2 5 LED 6 Me- 4 6 Yes | Yes | Yes 3 Fixed | up to 20 | Editor | Yes $17,640.00
chanical Mono Inter-
5 LED 5 Stereo | face
MXP-2036 1-2 Yes 1-2 5 LED 6 Me- 4 6 Yes | Yes | Yes 3 Fixed Mono Editor | Yes 34,000.00
chanical version Inter-
11 LED 40 Mono | face
5 Stereo
Stereo
Version
36 Mono
5 Stereo
SL16 16/B | No 16/U LED 5 LED 4 2 Yes | Yes | Yes 3 Fixed Stereo — — $1,999.00
SL24 24/B | No 24/U LED 5 LED 2 2 Yes | Yes | Yes 3 Fixed Stereo — - 2,599.00
ST164 16/B | Yes 16/U LED 8 LED 4 2 Yes | Yes | Yes 3 Fixed 4 Sub - - 259900
ST244 24/B | Yes 24/U LED 8 LED 4 2 Yes | Yes | Yes 3 Fixed 4 Sub — - 2,999.00
All units
have mid-
sweep
CP6800 40/B { Yes 40 Peak 10 LED |upto|upto]| Yes | Yes Yes 6 |Mid-Sweep| Stereo Patch | Yes $57,995.00
40-12-24-2 + 2 6 6 /Shelving auto-
mation
CP6800 32/B | Yes 32/B Peak 10 LED |upto|upto] Yes Yes Yes 6 Mid-Sweep| Stereo Patch | Yes 52,995.00
32-12-24-2 + 2 6 6 /Shelving auto-
mation
CM4400 W/PB | 32/B | Yes 32/8 Peak 10/VU upto|upto]| Yes | Yes Yes 4 Mid-Sweep| Stereo | Digital| Yes 34,655.00
32-12-24-2 + 2 6 6 /Shelving routing
CM4400 32/B | Yes 32/8 Peak 10/VU upto|upto]| Yes | Yes Yes 4 |Mid-Sweep| Stereo | Digital| Yes 30,655.00
32-12-24-2 + 2 6 6 /Shelving routing
CM4400 W/IPB | 24/B | Yes 24/B Peak 10/VU upto|lupto| Yes | Yes | Yes 4 (Mid-Sweep| Stereo | Digital| Yes 29,475.00
24-8-16-2 + 2 6 6 /Shelving routing
CM4a400 24/B | Yes 24/B Peak 10/VU upto|upto]| Yes Yes Yes 4 Mid-Sweep| Stereo | Digital| Yes 24,275.00
24-8-16-2 + 2 6 6 /Shelving routing
CM4400 W/IPB | 16/B | Yes 16/8 Peak 10/VU upto|lupto]| Yes | Yes Yes 4 |Mid-Sweep| Stereo | Digital| Yes 24,455.00
16-8-16-2 + 2 6 6 /Shelving routing
CM4400 16/B | Yes 16/8 Peak 10/VU upto|upto]| Yes | Yes | Yes 4 Mid-Sweep| Stereo | Digital| Yes 19,255.00
16-8-16-2 + 2 6 6 /Shelving routing
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M SERIES
32-8-2 32/B | Yes 32/U Peak 10LED |upto|upto]| Yes | Yes Yes ) Mid-Sweep| Stereo 4 Yes $13,995.00
Also in 24 & 6 6 /Shelving Matrix
16 input
frame sizes.
ML SERIES
32-12 32/B | Yes 32/8 Peak 13 LED 2 10 No Yes Yes 4 Mid-Sweep| Mono Inter- | Yes 16,595.00
Also in 24 & /Shelving face
16 input
frame sizes.
MR SERIES
32-8-16-2. Also | 32/B | Yes 32/U Peak 10LED |uptojupto]| Yes | Yes Yes 4 Mid-Sweep| Stereo | Norm-| Yes 14,995.00
in 24 & 16 input 6 6 /Shelving alized
frame sizes.
PC SERIES
24-16-2. Also in | 24/B | Yes up to Peak B8LED Juptojupto]| Yes | Yes Yes 4 Mid-Sweep| Stereo MIDi | Yes 11,995.00
a 16 input 56/U 4 4 /Shelving
frame size.
FME SERIES
24-4-8-2 24/B | Yes 24/8 Peak 8LED |upto|upto| Yes | Yes Yes 4 Mid-Sweep| Stereo | Stereo| Yes 9,595.00
4 4 /Shelving opt.
16-4-8-2 16/B | Yes 16/8 Peak 8LED |uptojupto]| Yes | Yes Yes 4 Mid-Sweep| Stereo | Stereo| Yes 7.495.00
4 4 /Shelving opt.
24-10 Mono 24/B | Yes 24/8 Peak 4LED |upto|upto] No Yes Yes 3 Mid-Sweep| Stereo | Stereo| Yes 10,425.00
10 10 /Shelving opt.
16-10 Mono 16/B | Yes 16/8 Peak 4LED Jupto|upto]| Yes | Yes Yes 3 Mid-Sweep| Stereo | Stereo| Yes 7,495.00
10 10 /Shelving opt.
T SERIES
16-4-2 16/B | Yes 16/8 Peak 8 LED 4 4 Yes No Yes 3 Mid-Sweep| Stereo |Expand-| Yes 3,995.00
/Shelving able
With expanders | 32/B | Yes 32/B Peak 8 LED 4 4 Yes No Yes 3 Mid-Sweep| Stereo — Yes 995.00
(32-8-2) /Shelving each
module
1032-32 32 Yes 32 n/a vu 12 | 4/24 | Yes | Yes | Yes 3 ADJ 32/12h Yes No $74,710.00
1026-26 26 Yes 26 n/a vu 12 4/24 | Yes | Yes | Yes 3 ADJ 26/21 Yes No 51,750.00
1024B-24 24 Yes 24 n/a vu 12 | 4/24 | Yes | Yes | Yes 3 ADJ 24/212 Yes No 42,005.00
961/962 to Yes to 4 VU or to 4 2 2 Yes | Yes No 3 Variable | 2to 4 |Comp./| — from
16/B 16/B PPM vu limiter $12,500.00
modules|
M512 12/B | Yes 12/B/U vu 8/VU 4 8 Yes No No 3 Param. 8 — Yes $4,395.00
M520 20/B | Yes 20/B8/U vu 8/Vu 4 8 Yes No Yes 3 Param. 8 — Yes 5,995.00
M600 32/B | Yes 32/8 vu 16/VU 8 16 Yes | Yes Yes 4 Param. 16 — Yes 14,250.00
M216 16/8 No 16/8 vu vu 1 4 Yes No No 2 Param. Stereo — No 1,695.00
mM3088 8/8 Yes 8/6/U vu vu 3 4 Yes No No 3 Param. Stereo — No 1,995.00
M3128 12B | Yes 12/6/U vu vu 5 4 Yes No No 3 Param. Stereo — No 2,945.00
M3208 20/B | Yes 20/6/U vu vu 5 4 Yes No No 3 Param. Stereo — No 3,495.00
G162 16 Yes 16 LED 2/VU 4 4 Yes No Yes 3 Variable | Stereo — — $1,599.00
G102 10 Yes 10 LED 2/VU 4 4 Yes No Yes 3 Variable | Stereo — — 1,199.00
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RX-208 8/B | Yes 8/8 LED Fior- 1 1 Yes No No 6 \ 2 No No n/a
escent
RX-212 12/B | Yes 12/8 LED Flor- 1 1 Yes No No 6 \ 2 No No n/a
escent
RX-216 16/B | Yes 16/8 LED Flor- 1 1 Yes No No 6 v 2 No No n/a
escent
RX-7-164 16/B | Yes 16/B LED 4/VU 4 4 Yes | Yes | Yes 4 Shelving | Matrix No No n/a
RX-7-248 24/B | Yes 24/8 LED 4/VU 4 4 Yes | Yes | Yes 4 Shelving | Matrix No No n/a
RX-7-328 32/B | Yes 32/8 LED 4/vU 4 Yes | Yes Yes 4 Shelving | Matrix No No n/a
TAC Scorpion 18- | Opt. | 18-40/8 LED 8 or 12 nla | 8Bor | Yes | Yes | Yes 4 Switched [ 12 Mixes | Com- | No $8,250.00
Fold Back 40/8 LED or 12 Hi/lLow |and listen| pre- to
in3 vu sweep output [ hensive 2175000
frame mids output
sizes EQ
TAC Scorpion/ 16- Yes | 16-40/B LED 18 LED {4or8|4aor8| Yes | Yes | Yes 4 Switched | 8 Groups | Steel | No 595000
Sr. 40/8 or VU Hi/Low |8x8 matrix|chassi to
in3 sweep stereo with 23,850.00
frame mids mother
sizes board
TAC 80 in-| Yes 40/DB 8 seg- 26/30 16 16/ Yes | Yes | Yes 4 Full 16/8 Stereo| In 50.000.00
SR9000 puts ment LED| segment switch- parametric | matrix, input | place to
Super into in 3 DB LEDS able stereo, avail. | solo 80,000.00
Console 40 steps |VU option pre/ aux st. VCA |patch-
chan- post mono | groups| bay
nels/ sum, 16 |8 mute| ex-
DB groups | groups|tender
avail
TAC 3 Yes 16-40/B LED 18 meter- |4 or 8| 8-16- | Yes | Yes Yes 4 Switched | 8-12-16 | Steel | No 5.950.00
Scorpion frame ing LED 24-32 Hi/Low busses | chassis to
for sizes or VU sweep stereo w/ 23,850.00
Recording 16-40/8 mids mother-
board
MAX n/a n/a 24 n/a 24 24 n/a Yes | Yes | Yes n/a n/a 24 IBM | Yes $41,000.00
Theatre Alpha PC to
Console Numeric pro- 67.000.00
gram-
mable
Series 24 28/B | Yes 28/B LED/VU | 24 LED 8 8 Yes Yes Yes 4 Sweep Stereo Fader | No $19,500.00
28-24-24 reverse
Also in 36, 44 & stereo
52 input frame inplace
sizes. solo
Series 65-8 24/B | Yes 24/8 LED/VU 8 LED 8 8 Yes | Yes | Yes 4 Sweep Stereo n/a No 13,800.00
24-8-2
Also in 24, 32,
40, 48 & 56
input frame sizes.
Series 80/B 30/B | Yes 30/8 LED/VU | 24/LED 5 5 Yes | Yes Yes 4 Sweep Stereo | Fader | No 52,950.00
30-24-24 reverse
Also in 40 & 50 stereo
input frame sizes. inplace
sclo
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T1202A 12/B | Yes 12/B — 2/IVU 1 2 No Yes No 3 Para- 2 — — $14,500.00
metric
MTX-1080 32-52/8] Yes | 32-52/B LED 18/VU — Yes | Yes | Yes 4 v 26 8 Mutes| No $32,000.00
MTX-88 32-52/8] Yes | 32-52/B LED 10/VU - Yes | Yes | Yes 3 \Y 25 No 27,000.00
MTX-40 24/B | Yes 24/8 LED 7IVU — Yes | Yes | Yes 3 \ 17 No 11,350.00
M-16 16-52/B8] Yes 16-52/B LED 17/VU - 16 Yes | Yes | Yes 4 \ 17 4 Mutes| No 16,000.00
M-8 12-52/8] Yes 12-52/B LED 9/VU — 8 Yes | Yes | Yes 3 1-F1-V, 1-S 9 No 10,000.00
MTX-80 12-52/8] Yes 8-52/8 LED 10/VU - Yes | Yes | Yes 3 \ 21 No 9,000.00
3208 12-48/| Yes 12-48 LED 12-48/ — Yes | Yes | Yes 3 v — — No 10,000.00
B vuU and up
3224 12-48/| Yes 12-48 LED 12-48/ 4 — Yes | Yes | Yes 3 v — — No 10,000.00
B vuU and up
RM804 8/B No 8/B LED 5/VU 1 2 Yes No No 3 Fixed Stereo C/IR No $1,345.00
monitor|
RM1608 16/B | Yes 16/B LED 14/VU 2 2 Yes | Yes | Yes 3 Sweep Stereo | Patch | No 7.795.00
Bay
RM2408 24/B | Yes 24/B LED 14/VU 2 2 Yes | Yes | Yes 3 Sweep Stereo | Patch| No 12,195.00
Bay
MC802 8/B Yes 8/B LED 5/VU uptojupto| Yes No No 3 Mid- Stereo | Stereo| No n/a
3 3 Sweep returns
MC1202 12/B | Yes 12/B LED S5/VU upto|upto| Yes No No 3 Mid- Stereo | Stereo| No n/a
3 3 Sweep returns
MC1602 16/B | Yes 16/B LED 5/VU upto|upto| Yes No No 3 Mid- Stereo | Stereo| No n/a
3 3 Sweep returns!
PM3000-24 24/B | Yes 24/B LED 26/VU uptojupto| Yes | Yes | Yes 4 Para- Stereo/ | Pgm. | Yes 31,500.00
8 8 metric Matrix Mute
PM3000-32 32/B | Yes 32/B LED 26/VU upto|upto| Yes | Yes Yes 4 Para- Stereo/ | Pgm. | Yes 36,500.00
8 8 metric Matrix Mute
PM3000-40C 40/B | Yes 40/B LED 26/VU |upto|upto]| Yes | Yes | Yes 4 Para- Stereo/ | Pgm. | Yes 42,500.00
8 8 metric Matrix Mute
MC1204 12/B | Yes 12/B LED 10/VU 2 2 Yes | Yes No 3 Mid- 4x2 Talk No 2,44500
Sweep Back
MC1604 16/8 | Yes 16/8 LED 10/VU 2 2 Yes | Yes No 3 Mid- 4x2 Talk No 2,995.00
Sweep Back
MC2404 24/B | Yes 24/B LED 10/VU 2 2 Yes | Yes No 3 Mid- 4x2 Talk No 3.995.00
Sweep Back
MC2408M 24/B | Yes 24/B LED 10/VU 2 2 Yes | Yes No 3 Mid- 10 Mon. | Stage| No 3.995.00
Sweep mix mon.
cons.
M508 8/B | Yes 8/8 LED 4/vVU 1 1 No No No 3 Fixed Stereo | Trans-| No 1,850.00
formers
M512 12/B | Yes 12/B LED 4/vu 1 1 No No No 3 Fixed Stereo | Trans-] No 2,55000
formers
M916 16/B | Yes 16/B LED 6/VU 2 2 Yes No No 3 Switch Stereo/ | Trans-| No 5,995.00
Matrix | former
PM1800-16 16/B | Yes 16/B LED 20/VU uptoflupto| Yes | Yes Yes 4 Sweep | Stereo/ | Trans-| No 13,500.00
6 6 Matrix | former
Opt.
PM1800-24 24/B | Yes 24/B LED 20/VU upto|upto]| Yes | Yes Yes 4 Sweep Stereo/ | Trans-| No 16,500.00
6 6 Matrix | former
Opt.
PM1800-32 32/B | Yes 32/B LED 20/VU upto|upto]| Yes | Yes Yes 4 Sweep Stereo/ | Trans-| No 19,500.00
6 6 Matrix | former
Opt.
PM1800-40 40/B | Yes 40/B LED 20/VU upto|upto] Yes | Yes Yes 4 Sweep Stereo/ | Trans-| No 23,500.00
6 6 Matrix | former
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AC108P 125W/4 No 8/B LED 4 LED 1 1 Yes — A 9 Graphic S n/a $1,350.00
190W/r2
1229 290WN7sw Opt. 12/8 LED 3 LED 1 1 Yes 3-A F 9 Graphic SM 52 $1,899.00
Meters (Digital X2
Opt.)
829 290WN75W Opt. 8/8 LED 3 LED 1 1 Yes 3-A F 9 Graphic SIM 49 1,599.00
Meters (Digital X2
Opt.)
Mixpak 7 + | 250WHM50W No 7/8 - 1 LED 1 1 Yes 2-A F 9 Graphic M 25 699.00
Meter
Mixpak 6 + | 250W/150W No 6/8 — 1 LED 1 1 Yes 2-A F 9 Graphic M 25 649.00
Meter
Mixpak 5 + | 250W1s0W No 6/8 — 1 LED 1 1 Yes 2-A F 9 Graphic M 25 599.00
Meter
MX122P 400W/250W Yes 12/8 Peak 1 Stereo | 1 2 Yes 3-A 3-v 2 Graphic S 64 $1,299.00
1mwu 10 Band
MXx822pP 400W/250W Yes 12/B Peak 1 Stereo | 1 2 Yes 3-A 3-v 2 Graphic S 53 999.00
1/vU 10 Band
ELECTRO-VOICE
100M 100W/8 Yes 8/8-11/U LED 2 Flor 1 1 Yes 3-A F Dual 8-Band S 36 $1,914.00
Graphic
MX56 100W/60W NO 1 n/a 2 Meter 1| na n/a n/a A n/a S 18 $860.00
KPC-16 200W/150W |  Yes 16/B-U Peak/Signal | 6/VU 2|1 Yes 3 v 9 Graphic S — $2,448.00
(X 2) X2
KPC-12 200W/150W Yes 16/B-U ‘Peak/Signal 6/VU 2 1 Yes 3 A 9 Graphic S - 2,148.00
(X 2) X2
KBC-1 160W/100W Yes 8/B-U LED 2 LED 1 1 Yes 3 F 7 Graphic S — 1.478.00
(X 2) X2
K8300 200WN100W Yes 8/8-U - 3 LED 1 1 Yes 2-A F 7 Graphic M — 1,268.00
(X 2) X2
K6300 200WH00w Yes 6/8-U - 3 LED 1 1 Yes 2-A F 7 Graphic M — 1,168.00
(X 2) X2
K6160 150W/90wW No 6/B-U - 3 1 1 Yes 2-A F 5 Graphic M — 598.00
K4100 100W/70W No 4/8-U — 3 1 1 Yes 2-A F 5 Graphic M — 458.00
PM200 140WNM00W No 2/U No 2 LED 1 1 No 0 — 5 Graphic S 25 $899.00
per Ch. |
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XR-700C 150W/83wW Yes 7/B-U No 2 LED 1 1 Yes 3-A F 9 Graphic M 40 n/a
XR-800C 150W/83W Yes 8/B-U LED 2 LED 1 2 Yes 3-A F-v 9 Graphic S 50 n/a
XR-1200C 250WNn38wW Yes 12/8-U LED 2 LED 1 2 Yes 3-A F-v 9 Graphic S 80 n/a
XR-1600C 250Wh38wW Yes 16/8-U LED 2 LED 1 2 Yes 3-A F-v 9 Graphic S 90 n/a
$X-6,8,10 — Yes 6, 8, 10/B LED 2 LED 1 2 No 3-A F 3 Mid- S 14 n/a
parametric
SXPR — Yes 2,4,6/B LED 2 LED - 1 No 1-A F Lo-Cut S 25 n/a
RPA-2 100W/8 No 4y No 2 — |1 Yes 1 F = M 28 $479.50
RPA-601 120wWia No 6XLR — 2 LED 1 1 Yes 5-A S 5-A M 24 699.50
RPA-801 120Wia No 8XLR — 2 LED 1 1 Yes 5-A S 5-A M 24 849.50
CPM-120 120/8 No 8/u LED 2LED | 1 ] 1 No 2A | v = s 15 $775.00
Audio- 200Wi4 Yes 6, 8, or LED 1LED | na| 1 Yes 2-A v n/a M 37 $1,000.00
Master1200 10 (B) wicase| UL Listed
4150 150W/100W No 4/B No 1 1 1 Yes 2-A F 5 Graphic M 29 $399.00
6150 150WH1o0wW No 6/8 No 1 1 1 Yes 2-A F 9 Graphic M 35 549.00
6300 300W/200W No 6/8 No 1 1 1 Yes 2-A F 9 Graphic M 36 649.00
8300 300W/220W No 8/8 No 1 1 1 Yes 2-A F 9 Graphic M 27 799.00
310SE 150WH100W No 10/8 LED 2 LED 2 2 Yes 3-A F 7 Graphic S 44 1,899.00
512SE 250W/200wW No 12/B8 LED 2 LED 2 2 Yes 3-A F 7 Graphic S 69 2,199.00
Clubmixer nla No 2/U LED 2LED | up [ up No 3 F Graphic SM 10 $1,295.00
to2|to2
AMI48 Line bal. Yes 5/B 1X VU 22vu | — | — = 10 Y = sm| 10 $5,000.00
float. + all

other

supply
G625 200W/128W | No 6/B-U LED 2/vu 1] 1 No | 3A] v n/a S 30 $1,259.00
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