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Refined.

MA/MR Series mixer/amps put style in sound

reinforcement. The MA/MR Series mixer/ampslook
right in any setting. Clean lines and a modern black
finish add to their attractive, professional appearance.

And behind the styling is pure practicality. The first
of the new University Sound electronic products
line, the MA/MR Series offers conservatively-rated
outputs of 35, 60 and 100 watts, with the features
you asked for. Two balanced mic inputs, two auxil-
iary source inputs and a switch-selectable mic or
magnetic phono input are standard, as well as a
rear panel “paging” input with automatic muting.
The MR-355 model (35 watts) includes an AM-FM
tuner for background music applications.

A helpful, easy-to-understand owner’s manual
provides clear instructions on installation, operation,
and service. In the unlikely event of
a problem, a bottom panel can be re-
moved for access to the main circuit
board. Day after day, year after year,
you can rely on the refined MA/MR
Series to deliver the performance
you need.

The MA/MR Series—pro quality in
commercial sound from:

mUniversity

T ———— oun ®
& MARK IV company
600 CECIL STREET

BUCHANAN, MICHIGAN 49107
(618) 695-6831

b
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PICTURED BELOW IS OUR IDEA OF THE
APPROPRIATE SPEAKER INVENTORY FOR
A COMMERCIAL SOUND CONTRACTOR

At Quam, we believe you should sell and We stock transformers and baffles, too.
install sound products, not inventory them. So you can even have complete baffle
So Quam saves you the high cost of owning assembles shipped immediately from stock.

inventory by stocking 70,000 units in our
factory warehouse. It's meant to be your
stockroom, and we'll ship from this stock
on a moment’s notice.

Remember, too, that Quam is a manufacturer
with 50 years' experience in sound. That
means we'll respond to your special needs as
quickly as we respond to your stock needs.

We manufacture the broadest line of Save your money and let Quam hold your
commercial sound speakers available, inventory. To find exactly what'’s in it, write for
everything from intercom to our Commercial Sound

background music speakers. %am . ThC S_ound Products Catalog.
* Dccision

SSSSSSS

Quam-Nichols Company é

234 E. Marquette Road « Chicago, IL 60637 National
Sound and Communications
Association

312/488-5800
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ON THE COVER

A “World Class Tele-Production facili-
ty’’ was recently installed in the World
Harvest Church in Canal Winchester,
Ohio. The 5,200 seat church includes
an Amek ‘‘Scorpion” mixing console,
Sony monitors, and a 1,800 Ib. main
cluster which includes six P-100
Tannoy speakers.

Photo by Ernest Smith

17 BASIC PRINCIPLES FOR SUSPENDING
LOUDSPEAKER SYSTEMS, PART |
a reprint of JBL Technical Notes
Vol. 1 No. 14
Great, we have this pile of horns, drivers and boxes.
Now how do we get them to stay up in the air, and
adjust them +15° in pitch, yaw and roll? Perhaps it's all
Newton's fault for being struck in the head by an apple
and leaving us with the defiant laws of gravity. Since
Newton never included the ““Murphy Laws of Cluster
Hanging,” in his texts, we have taken the liberty to
present the ins and outs of loudspeaker rigging.

24 STATE OF THE MARKET IN WIRE & CABLE
by Greg Prince
Thirteen manufacturers talk about how these once
forgotten components are now part of a booming
business.

28 CONSULTANTS AND CONTRACTORS
CRITERIA FOR CHOOSING POWER AMPS
by John Parris Frantz
Sound & Communications surveyed consultants and
contractors in the industry as to what is important and
what's not in selecting power amps.

32 SPECIAL PULL-OUT SECTION ON POWER

AMPLIFIERS
This comprehensive guide provides sound contractors
with a diverse selection of power amps to choose from.

42 INSTALLATION PROFILE: THE WORLD
HARVEST CHURCH SOUND & VIDEO
SYSTEM
by Sandy Dilion

The consultant for this job worked round-the-clock for
three months to install one of the most elaborate audio
and video church systems in the country.

COLUMNS

56 Products in Review: A Closer Look
Gary D. Davis takes a closer look at the Frazier CAT 40
loudspeaker system.

Copyright © 1988 SOUND & COMMUNICATIONS PUBLISHING, INC. Reprint of any part of contents without permission forbidden.
Titles Registered in the U.S. Patent Office. Sound & Communications (U.S. P.S. 943-140) is published monthly by Sound & Communications
Publications, Inc., 25 Willowdale Avenue, Port Washington, N.Y. 11050. 516-767-2500. President, Vincent P. Testa. Subscription rates:
U.S.—3 years $37.50, 1 year $15.00. Canada and Mexico—3 years $48.00, 1 year $18.00. Foreign and South America—1 year $25.00.
Second-class postage paid at Port Washington, NY and at additional mailing office. POSTMASTER: Send address changes to Sound
& Communications, 25 Willowdale Avenue, Port Washington, NY 11050.

Sound & Communications



WHAT To LOOK FOR
WHEN YOu LISTEN TO A
POWER AMPLFIER.

When it comes to evaluat-
ing amplified sound, seeing is
believing.

In fact, when engineers
judge the sound quality of an
amplifier, they often rely on
two precision instruments: the
human ear, and the industry-

standard Transient Intermod- |

ulation Distortion Test,
because when measuring
sound with T.I.M. what you
see is what you get.

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

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

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

|

JBL/UREI fully-complementary 6260 Amplifier.

Typical Quas

mplementary am

Red spikes in the TIM Spectrum reveal the dramatic
differences in distortion outpul.

sounding amps that would
not only score highest marks
on the T.1.M. Test, but deliver
the truest amplified sound
ever heard.

Instead of sloppily force-
feeding massive amounts of

' output signal back into input

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

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

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

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

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

JBL Protessional URE)

8500 Balboa Boulevard ELECTRONIC
Northridge CA 91329 | PRODUCTS

2oy Ve

Circie 213 on Reader Response Card



EDITORIAL

SOUND 5

Guest Editorial
Intercom—Past,
Present and Future

The debate goes on. ‘“What is intercom?’’ *“Why bother with a stand-
alone intercom?’’ *‘Is there any future in intercom?’’ With today’s hybrid
key telephone systems, many people think the sale of stand-alone intercoms
will all but disappear. Yet, continuously increasing intercom sales seem to
indicate otherwise.

Pages from our industry’s history books are worth rereading. How many
people realize that Alexander Graham Bell’s first *‘call’’ was actually an in-
tercom call? His famous call to Mr. Watson found him in the next room;
not in a distant town.

In a 1941 copy of a promotional brochure, an intercom company adver-
tises ‘‘Break your switchboard bottleneck, avoid costly telephone costs and
locate roving personnel instantly.”’ These solutions, important in inter-
company communications 47 years ago, are equally vital today—especially
in light of today’s communications and data conscious world.

Although technology has progressed from hard wired systems, to cross-
bar and the latest microprocessor systems; the need to provide solutions
to the same customer problems has been the driving force in intercom
development.

The future of intercom system sales is bright. Installations are relatively
easy and offer good profit margins. Today’s telephone systems efficiently
handle outside calls coming into a business. Stand-alone intercoms are the
perfect companion system, helping to accurately speed the flow of informa-
tion, hands-free, from person-to-person, without having to lift another hand-
set or cross a room. In addition, a properly designed, stand-alone intercom
system will actually save time and money on callbacks, transfers and even
in a reduction of the number of telephones needed.

For years, duplex intercoms were looked upon as useful only in health
care applications. Now, with new technology and professionally trained sales
persons and selling techniques, larger duplex systems are showing up in
environments ranging from prisons, factories, the transportation industry
and the financial community. All of these areas require the speed and clari-
ty of hands-free communications to speed up the process of obtaining vital
information.

As an example, bank and brokerage houses have become totally dependent
upon this second track of hands-free communications. Traders and brokers
work in a fast moving, stress-filled environment where each day, millions
of dollars pass through their hands. Surrounded by a communications tur-
ret reminiscent of a Star Wars battle-cruiser, they are constantly juggling
information sources in an effort to rapidly and accurately manage client
portfolios.

Their intercoms are capable of information passing from a trader to another
party within eyesight, elsewhere on their floor, in their building, or through
special telephone interfaces, anywhere around the world. Most important-
ly, these communications flow without having to put their most important
client ‘“‘on hold.”

In our time sensitive world, intercom sales will continue to grow and play
an ever-increasing role in communications. How well we as an industry listen
to the needs of our customers, and adapt our product offerings to solve prob-
lems, should put an end to the continuing intercom debate.

Peter McLean
Vice President
Ring Group of North America
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When adequate
is no longer good
enough.

In todays highly competitive business environment you need every advantage you can get.
Adequate is no longer good enough. Leading businesses are gaining an advantage by installing
high performance foreground systems to provide their customers an enhanced listening
environment. At QSC, we have brought our reputation as a leading manufacturer of amplifiers to
the foreground. The MPS 2300 is the first professional music and paging system combining
advanced mixer/preamp, signal processing, and power amplifier technology in a simple to use
package. The MPS 2300 enables businesses to use high performance integrated music
and paging systems to their full advantage.

So, when adequate is no longer good enough. ..

V@

e et 11
A U D ! @)

QSC AUDIO PRODUCTS, INC.
1926 PLACENTIA AVE.
COSTA MESA, CA 92627 (714) 645-2540
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NSCA GEARS UP FOR EXPO ’'88, REGIONAL SHOWS DROPPED THIS YEAR

NSCA promises that this year’s NSCA convention at the Bally’s Hotel in Reno,
Nevada, from May 18-20, will be as successful as last year’s. Over 4,000 industry
people, including exhibitors, reps, consultants and contractors, are expected to
attend the show again this year. This year’s exhibit hours have been extended by one
hour: On Wednesday, May 18, and Thursday, May 19, the floor will be open from
noon to 5 PM. On Friday, exhibitors will display their products from 9 AM to noon.

This year seminar tracks have been increased from three to four. They are: Audio,
CAD/Instrumentation, CCTV/Teleconferencing, and Marketing. Wednesday’s seminars
will kick off at 8 a.m. with a keynote address by nationally known motivational
speaker Danny Cox; sessions will be held up to show time. Thursday’s hours will
also be from 8 a.m. until noon, and on Friday from 1 to 3 p.m. contractor Don
Fouchet will conduct a tour of the Bally’'s Grand Ziegfield Room, where the largest
stage in the world is located. In addition, prior to the show on Monday and Tuesday,
May 16 and 17, a basic salesperson course and an intermediate salesperson course
will be held. Although the seminar rooms will be bigger this year, space will be
limited to seating only to avoid overcrowding. ‘‘We expect this year’s show to be big-
ger and better then ever with more hours of learning to improve the professionalism,
skills and profitability of contractors,”’ said Bud Rebedeau, NSCA executive director.

In a related issue, the ESSC (Electronic Sound & Systems Conference), which set up a
joint venture of ERA and NSCA four years ago to coordinate regional shows, recently
formed an ERA/NSCA Manufacturers’ Advisory Committee. The Committee voted to
schedule no ERA/NSCA regional conferences for 1988 due to a reorganization of the
shows. According to Harold George, ESSC chairman, ‘‘We want to step back and
reevaluate the value of the shows to manufacturers, reps and contractors and put
together a package that will benefit them all. In order to do this and do it well, we
need time, we need this year”’ Mary Beth Rebedeau, NSCA manager said, ‘“We want
to make sure we do it right and plan far enough in advance for budgetary and pro-
motional purposes. We have decided to only go to markets that have at least 300 con-
tracting companies within a 200 mile radius. The reps seem very happy with the
changes.” Other committee changes include a limit of three shows per year, possibly
moving the shows to different sites such as American Legions or high school gyms,
serving less elaborate food and beverage to cut down on costs, beefing up the educa-
tional program and not running it during show hours.(See Sound & Communications
Editorial, January 1988.)

STUDER REVOX AMERICA REORGANIZES MANAGEMENT

In order to meet the demands of new product introductions and an expanding
market in 1988, Studer Revox America has made some changes in its staff and
organizational structure. SRA has reorganized its sales and administrative support
staff in both the Studer and Revox branded lines. An important part of this
reorganization move involves the appointment of Chris Ware as manager of Studer
direct sales. Formerly regional sales manager for the southwestern U.S., Ware has
been with the company for six years and will be relocating to Nashville, SRA head-
quarters. In his new position, for which he will assume full duties in early April,
Ware will be responsible for managing sales of all non-dealer Studer branded prod-
ucts sold directly by the company. Overall sales and administrative efforts will be
headed by executive vp Bill Muggler. Thomas E. Mintner, former vice president and
general manager and formerly in charge of Studer direct sales, has resigned to pur-
sue other activities. Other organizational changes to take place within the coming
months include expanding operations and sales/service personnel on the West Coast.

8 Sound & Communications



SYN-AUD-CON TO HOLD LOUDSPEAKER DESIGN WORKSHOP

Synergetic Audio Concepts (Syn-Aud-Con) will hold a loudspeaker Designers
Workshop in Atlanta, GA,on April 15-17. The staff for the Loudspeaker Designers
Workshop offers the participants an opportunity to work with three loudspeaker
designers. They are: Edward M. Long, the father of Time Align, PZM and ELF; Don
Keele, the developer of the constant directivity horn, loudspeaker reviewer for Audio
magazine and a key program developer for the TEF analyzer at Techron; and Dr.
Eugene Patronis, the workshop chairman, is in the physics department at Georgia
Tech and the designer of many loudspeaker sysiems. For more information contact
Syn-Aud-Con at P.O. Box 1239, Bedford, IN, 47421; phone, (813) 275-3853.

ELECTRO-VOICE TO CO-SPONSOR WORLD EXPO ’'88

Electro-Voice, Inc. has announced its participation as a corporate sponsor of the
United States Pavilion at World Expo '88 in Brisbane, Australia, joining many other
U.S. Corporations that have responded to the call from President Reagan for private
sector support of this project. The United States Information Agency is responsible
for producing and managing the U.S. Pavilion. The sound in the Pavilion will be
heard via Electro-Voice sound reinforcement equipment, including 20 S-200 speakers,
21 FM-1502 floor monitor speakers, 10 SH-1810 speakers and various N/DYM
microphones.

Expo ’'88 is the first world’s fair in the Southern Hemisphere in a century and part
of Australia’s 200th birthday celebrations and will be open from April 30 to October
30, 1988. In addition to the U.S., 38 other countries are expected to participate. In
addition to Electro-Voice, Bell Helicopter, Textron, Boeing Company, Continental
Airlines, Eastman Kodak, Hewlett-Packard, Life Fitness, 3M, Rathe Productions, Inc.,
Reebok, Sheraton, Spalding and USA Today are contributors.

EDS LOOKS TO BE A SOLD OUT SHOW

The 1988 Electronic Distribution Show and Conference (EDS) to be held from April
26-28 at the Las Vegas Hilton is nearly sold out, according to David L. Fischer, ex-
ecutive vice president of the Electronic Industry Show Corporation. As of March 1,
290 exhibitor companies had registered to participate at EDS, 15 more than at the
same time last year. Some exhibit hall space is still available, but Conference Rooms
and Executive Suites are virtually all committed. Eurostyle Salon Units, a private
meeting room format on the show floor, are still available to meet the conference
needs of late-enrolling manufacturers. Some 16 exhibitors are participating in EDS
for the first time. Newcomers include Automated Production Equipment Corp.,
Baldwin Components, Extech Instruments, TDI Batteries and Wire-Pro.

DIGITAL SOUND FOR MOTION PICTURE THEATRES

An industry source recently announced that a practical digital sound reproduction
technology for motion picture theatres could be available by the first quarter of
1989. The system will require that film producers record various sound elements
digitally in order to produce a composite digital master. The new electronic
technology will marry the digital playback to the image at the time of projection. It
is presumed that some changes will be needed in the theatre electronics and
loudspeakers for proper reproduction of the dynamic range of digital audio. At this
time the costs of the new digital system are expected to be slightly more than
existing analog stereo or multi-track methods.

March 1988 9



LETTERS

A REP SPEAKS OUT
Dear Editor:

This is regarding the ERA/NSCA
editorial in the January issue of Sound
& Communications When you point
out that ‘‘manufacturers didn’t know
that the bulk of contractors in Mis-
souri are in Kansas City and not St.
Louis,’ you make one helluva case for
companies having reps who know the
territory.

Too many firms want to sell direct
or use “‘big apple type salesmen’’ to
beat the bushes (or beat the reps when
they do have them.) As a sage once
said, ‘‘All business is local.”

In my opinion, it is a cop-out to cut
the show from two days to one. The
two days are good if there is traffic.
The contractor gets an option of which
day to come. He might go the first day
and send one of his people on the se-
cond day to see something that caught
his attention the first day, ad
infinitum,

Itis up to the manufacturers to sup-
port Rebedeau who must exert every

energy to produce a lively regional
show with stimulating programs and
booth prices that will attract more
reps.

The attendance in Chicagoland
seemed poor this year. Apparently it
was the same in other cities. Let us
hope that it won’t cause interest to
wane and support to drop for an
association whose time really has
come. Thanks for saying it like it is.
Frank Luppino, Jr.

Mid-west rep.
Marketing Insights

‘““NO NEED FOR REGIONALS”
Dear Editor:

I read your editorial in the January
issue of Sound & Communications with
interest. Frankly, I think you missed
the point.

Any manufacturer who doesn’t
know where the bulk of his contrac-
tors are or the economic status of the
various regions doesn’t deserve to be
in this business. I can’t imagine any

manufacturer who doesn’t have suffi-
cient data processing reports at his fin-
gertips which would highlight such
information.

The regional shows are a waste of
time, plain and simply because ours
is a small industry and there just are
not that many contractors in a given
region. In addition, these contractors
for the most part are small business-
men and cannot afford to take the time
away from a busy day to attend a
somewhat questionable series of semi-
nars and displays.

From a manufacturer’s viewpoint
there are just too many shows. The
NSCA, in and of itself, is adequate for
the needs of the installed contractor
marketplace. There is no need for
regional shows.

Donald E. Mereen
Director of Marketing
Communication Products
Telex Communications, Inc.

Editor note: See Newsletter this issue,
page 8.

“The Crown PS SERIES amplifier
provides more service for the dollar.”

“We have enjoyed an extremely
good relationship with the people of
Crown for many years. We especially
value Crown’s desire to work with us
in developing specific products for
specific needs.”

Per Haugen has been aleader in
the sound contracting business for
over 30 years. Heading a company
that has installed literally thousands
of church and other sound systems
Per knows the importance of having
quality products such as the
PS-200/400 Amplifiers.

“Crown’s traditional qualities of
performance and reliability are very
well suited for my business.

“The PS Series Amplifier provides
quality sound for years and years
and requires very little maintenance,
that translates directly to the sound

contractor being able to provide
more service for the dollar”

At Crown the feeling is,
personal contact guarantees the
success of the product line.
Untold hours are spent con-
sulting professionals like Per
toinsure each product satisfies
the exacting requirements of
those who utilize them. Crown
will always value open commu-
nications with pros in the field
and will always be committed in
bringing products to the market
that make sense.

Per Haugen, General Communications
Salt Lake City, Utah

T
-

c ro w n = INTERNATIONAL, INC

1718 W. MISHAWAKA ROAD, ELKHART, IN 46517
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Some speaker systems attempt to con-
quer acoustic space with brute force—
deploying massive cabinets, firing horns
at everything that moves. Others resort
to electronic trickery, which requires del-
icate racks of complex gadgetry.

Innovative designs for
effective performance

Turbosound Separated Enclosure instal-
lation systems achieve their superior
performance without useless bulk or
“clever” disguises. Instead, they employ
unique, patented design principles proven
on tours and installations worldwide.

A true system is more than
the sum of its parts

The TSE System focuses Turbosound
thinking, outwardly radical yet intrin-
sically sensible, on the problems of fixed
installations. TSE is more than a collec-
tion of cabinets: it's a true system, with
all elements working together. A variety
of straightforward designs, all producing
distinguished sound with security and
reliability.

What goes up must not
come down

In large venues, a point source cluster is
often best. TSE flying hardware sim-
plifies cluster design and installation
complete systems have been installed
and tested in one day. Each component
is load-certified by a UK gavernment-
approved testing organization. An ex-
pensive proposition, but you should
know how your system will perform.
Equally severe testing confirms the
audio performance of TSE enclosures.

Make full use of your skills

TSE components are made for each
other. That makes it easy for you to opti-
mize a TSE system for any installation,
large or small. There's no easier way for
you to bring your own ideas about
sound reinforcement to reality: Dozens
of different TSE systems in major venues
worldwide prove the point.

TSE systems can't grant you super-
natural powers, but they will give you
superbly natural sound.

TSE Flying Frames remove load stress
from the cabinet. Con- o
nected with Quicklinks,
frames and cabinets
pivot to form a smooth
coverage arc. Vertical
dispersion is easily ad- d S
justed with the TS-6 or =
TS-10 strap connected to the bottom fly-
ing frame and the suspension quadrant.

TSE-111—10" TurboMid + HF horn/driver.
Fits the FF-111 Flying Frame,
with a square frontal cross
section to let you change dis-
persion patterns by rotating
the frame.

Horizontal dispersion

is provided by 90°

Suspension Quad-

rants: each quadrant

will hold any combi-

nation of TSE

enclosures. Combining quadrants yields
horizontal dispersion of 70°—360° and
vertical dispersion of 50°—270°.

Circie 221 on Reader Response Card

TSE-211—2 x 10" TurboMid + V-2 HF unit.
Superior Mid and HF projection. Switch-
able active bi-amped or
passive two-way opera- E
tion. Dual vertically-

coupled TurboMid devices m
double power handling.

The V-2 extends frequency m
response, enhances

intelligibility.

' = TSE-260—V-2 HF unit

, Two HF drivers coupled with
Turbo loading techniques, minimizing
phase cancellation and distortion.

TSE-215—2 x 15"
TurboBass.

Balancing TSE fre-
quency response is
easy—LF units are sep-
arate from mid/high
cabinets. With six units
to choose from, gener-
ating the proper
frequency response and coverage pat-
tern for any venue can be as simple as

laying dispersion angles over the

blueprints.
mmnw. -
O Turbosound

Other bass enclosures avaiftable:
TSE-115, and TSE-118.

i (JEdgeTech cmpary
Turbosound, Inc. 611 Broadway, New York, New
York 10012 (212) 460-9940 Fax {212) 460-9947 Telex
230199 IMC TURBO-US

Turbosound Ltd. Star Road, Partridge Green, West
Sussex RM13 5EZ (0403) 711447 Fax: (0403) 710155
Telex 878723 IMC TURBO-UK

In Canada: Omnimedia Corp. Ltd., 9653 Céte de
Liesse, Dorval, Quebec HIP 1A3 (514) 636-9971
Fax: (514) 636-5347




LETTERS

HIS HEART’S STILL
IN THE SOUND BUSINESS
Dear Editor,

As of December 31, 1987, I am no
longer in the “‘sound business’’ which
I had been for the past 62 years. After
selling my appliance, TV, two-way
radio and electrical parts store in 1980,
I have stayed with the ‘sound
business.”” I am still interested in
sound and thus I am renewing my
subscription to Sound & Communica-
tions for another three years.

During those 62 years, I have sup-
plied one of my customers, the Coble-
skill Agricultural Fair Assoc., with
rental sound for 61 years and this fall
sold all the equipment to them. Need-
less to say, the equipment over those
61 years changed immensely from an
amplifier with a pair of UX-250 class
“A”” amplifier tubes, giving me about
12 watts, and two microphones pur-
chased from the Universal Micro-

phone Co. of Inglewood, California,
for a hundred bucks each. These were
double button carbon mics. I still have
them as well as a couple of the four
RCA cone type speakers with electro-
magnet fields and a selenium stack on
each for rectification of the AC sup-
ply. Most of the control equipment
used in the system are custom-made
to fit the operation of the system. In-
cluded with the sale were a dozen in-
tercom units, eight handy talkies and
two base stations (Motorola).

My work has been with at least a
dozen schools, many churches—both
for the sanctury and belfry--as well as
restaurants, mortuaries and race
tracks. The equipment was also rented
out for community events, horse
shows, snowmobile races, celebra-
tions, home shows, motorcycle con-
claves, etc. It has been a very eventful
business and one I enjoyed very much.
I was an independent installing and

New 4650 slides into first!

FIRST N QuALITY

YOUR APPLICATION!

write or call:

-

FIRST IN PRECISION
FIRST IN SERVICEABILITY
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~

Features Include: 28 one-
third octave filters; 60mm
slide controls; 80dB noise
spec.; unique one light me-
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servicing agent for Motorola for 25
years and was a sound distributor for
DuKane for several years.

When I sold the equipment, there
was a total power output of over 1700
watts—64 speakers of various types, 15
microphones, and enough cable that
when laid end to end, would reach 46
miles.

I didn’t intend to go into this much
detail, but one thing led to another. I’ll
be looking forward to the future issues
of Sound & Communications.
Edward Schribner

ADVICE ON TURNKEY
Dear Editor:

In Marc Beningson’s comments in
the November, 1987 issue of Sound &
Communications, he invites readers’,
comments on ‘‘turn key’’ or some-
times called ‘‘design build’’ sound
system installations. About the same
time that the November Sound &
Communications arrived we received a
monthly newsletter from a good client
of ours in the energy conservation
field. He offered some guidance on
design build for HVAC system installa-
tions and, I believe, he addresses all
of the same issues that would apply to
sound amplification systems. So with
full credit to our colleague David
Elovitz of David M. Elovitz/Kenneth
M. Elovitz, Registered Professional
Engineers of Natick, MA, we offer the
following paraphrased article for
Sound & Communication readers’
consideration:

Many owners see significant advan-
tages in the design-build approach to
sound systems, where the contractor
is responsible for design, fabrication,
installation, and (hopefully) a satisfac-
tory end result. Some also see risks as
well as advantages and retain an
acoustical consultant to help reduce
them. However, the consultant’s role
is not always well understood by all
parties.

Scope of Work
The consultant prepares a document
which defines the performance, the
design build contractor (DBC) under-
takes to deliver in terms of the specific
items that can be measured and the

Sound & Communications
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design conditions the system must
meet. These include system functional
requirements, uniformity of coverage
required and other elements normal-
ly found in good technical specifica-
tions. The Scope should also establish
the overall level of the system quality
and identify any constraints or special
architectural requirements such as
space limitations or aesthetic re-
quirements the DBC must take into
account. The owner approved Scope
document becomes part of the design

build contract.

Design Review

The consultant reviews the DBC's
design documents and advises the
owner if he believes the system shown
by those documents will meet the
criteria presented in the Scope and is
generally consistent with the require-
ments of the Scope. The review may
raise questions or flag misunderstand-
ings before they become difficult, if
not impossible, to correct. Since the

Design by you.

Engineering by Studer.

The A727 Professional Compact Disc Player
“The only true 2nd generation Pro CD Player”

Listen to the A727. . What you hear is Studer sonic quality: ® sepa-
rate 16-bit D/A converters ® 4-times oversampling ® proprietary Studer
digital and analog filtering.

Use the features that professionals demanded: ® very quick direct
access to tracks and indexes ® Auto Cue (aka, “cue to music”) to find exact
start of program material ® Auto Stop to pause at end of any track ® Start
Review & End Review to allow quick checks of “in” and “out” cues ® par-
allel remote with status tallies and fader start ® bright self-illuminating
display shows elapsed and remaining time for both track and disc ® pro-
vision for RS 422 serial interface. I/0 configurations: Analog—stereo
balanced XLR, 2 sets of stereo unbalanced RCA (fixed level and variable
level), and mono; Digital—balanced XLR, unbalanced RCA; Clock—input
for vari-speed, output for synchronization.

[f the A727 seems to be everything you need in a professional CD
player, it's no accident. Studer engineered it that way.

Available from all Studer Revox Professional Products Dealers. Or con-
tact Studer Revox America, Inc. 1425 Elm Hill Pike, Nashville, TN, 37210
(615) 254-5651.

DBC is solely responsible for meeting
the performance requirements, the
DBC’s engineer is the engineer of
record. The DBC engineer stamps the
drawings and makes the final decisions
with respect to system details since the
DBC remains contracturally com-
mitted to the end product. The
acoustical consultant advises, and if
necessary screams, but remains the
consultant, not the decision maker, in
the design review process. It should be
clear from the above that the DBC
must have an experienced, qualified
professional engineer on staff if the
design build process has any chance
of working.

Submittals

The consultant checks submittals
for the major equipment and system
details to advise the owner if they are
consistent with the Scope and the
DBC'’s design. Again, the consultant
does not approve the submittals and
does not have the right to reject
them—only the engineer of record can
do that. However, the consultant’s
review informs the owner about the
major equipment and raises a flag if
there are deviations.

Acceptance

Once the DBC says the system is
complete, meets all requirements of
the Scope, and is operating properly,
the consultant can evaluate the system
operation and performance under
simulated operating modes and advise
the owner if the observed performance
is generally consistent with the con-
tract Scope. The consultant might be
assisted by the DBC or by indepen-
dent technicians as needed for the per-
formance check-out.

Most DBCs welcome the owner’s
consultant where his role is defined as
above because the consultant helps
both the owner and the DBC. All par-
ties concerned want to catch errors or
deficiencies before they become cost-
ly or difficult to correct. However, if
the consultant is set up as an adver-
sary at the outset or at any point in the
process, the spirit of team effort
towards a common goal will be severe-
ly damaged, defeating one of the ma-
jor advantages of design build. W
William J. Cavanaugh
Cavanaugh Tocci Associates, Inc.

Sound & Communications
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BASIC
PRINCIPLES

for
Suspending
Loudspeaker
Systems

Contractors and sound installers hang loudspeaker
equipment in public meeting places and performing
art facilities as a matter of routine. This Technical Note
details rigging practices appropriate for the sound indus-
try, and is intended to familiarize readers with the proper
hardware and techniques for hanging installations. To in-
sure a safe installation and to protect workers on the job
site, this work should be undertaken only by persons
with knowledge of the proper hardware and safe rigging
practices.

This Technical Note contains data for rated capacity for
various pieces of hardware, based upon manufacturers speci-
fications for products in new condition and free from defects,
either apparent or hidden. All rated load values, unless other-
wise noted, are for in-line pull—along the center-line of the
item. It is the responsibility of the installer to inspect and de-
termine the actual condition of the equipment used, and to in-
corporate design factors appropriate to the local job condi-
tions. Where doubt exists as to the actual condition or ratings
of hardware, it should not be used.

This article is Part One of three parts, and is a reprint of *‘Basic
Principles for Suspending Loudspeaker Systems,"" JBL Technical
Notes Volume 1, Number 14—courtesy of JBL, Inc., Professional
Division,

Load ratings shown herein are based upon usual environ-
mental conditions. Further considerations must be given to
item selection when unusual conditions are encountered. All
products used for hanging purposes are subject to wear, mis-
use, overloading, corrosion, deformation, alteration and other
usage factors which may necessitate a reduction in the prod-
ucts capacity rating or a reduction in its design factor. It is
recommended that all products used for rigging and hanging
purposes be inspected prior to each use as a basis for deter-
mining if the product may continue to be used at its rated ca-
pacity, or removed from service.

Welding of or to load supporting parts and structure can
weaken the part or structure, and should be performed only
by persons with knowledge of metallurgy and the intended use
of the materials being welded.

All information herein is based upon materials and practices
common to North America and may not directly apply to
other countries because of differing material dimensions,
specifications and/or local regulations. Users in other coun-
tries should consult with appropriate engineering and regula-
tory authorities for specific guidelines.

Design Factor

Design factor is a term used by the rigging industry to de-
note theoretical reserve capability. The rated capacity of all
lifting and hanging equipment is based upon the nominal

Part One
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strength of the equipment reduced by the design factor.
Design factor is a number representing the fraction of
equipment nominal strength chosen to be appropriate for the

particular application.

RATED CAPACITY = NOMINAL STRENGTH +
DESIGN FACTOR

Example:

Design factor = 5
Rated capacity of equipment is only 1/5 of its nominal
strength.

Minimum design factors vary according to the application,
and may be regulated from location-to-location. No design
factor discussed herein should be assumed to represent a rec-
ommendation on the part of ]BL or Sound & Communications
Magazine. Users must assume all responsibility for the deter-
mination of design factors suitable for local conditions.

Shock Loading

When a load is suddenly moved or stopped, its weight may
be magnified many times the original value. This is known as
shock loading. Shock loading of lifting equipment should be
avoided at all times.

Shock loads will usually be instantaneous and may go
undetected unless equipment is visibly damaged. No equip-
ment is designed to compensate for poor rigging practices or
foolish planning, however. Every tool and piece of equipment
has limitations. Safe working practices demand that these
limitations be known and fully understood, and that they never
be intentionally exceeded.

A 900 pound loudspeaker cluster dropped four inches could
cause a shock load of 4500 pounds if the rigging were at-
tached to rigid structures and of a material that would not
stretch. However, because all rigging will stretch under shock
loading, the exact shock load on a piece of equipment isn’t
easily predicted. To protect people and property, all tools and
equipment should be limited to stresses that are several times
smaller than their minimum breaking strengths.

Although shock loading of equipment and structure is usu-
ally confined to lifting and installation, it should also be rec-
ognized that other forces (such as earthquakes) can impose
shock loads upon structures many times that of the static load.
It is therefore imperative that hardware can impose shock
loads upon structures many times that of the static load. Itis
therefore imperative that hardware and structures be capable
of supporting several times the weight of the equipment being

hung.

Center of Gravity )
The center of gravity of an object is the point at which the

weight of the object acts as though it were concentrated. It is
the point at which the object may be completely supported or
balanced by a single force.

The center of gravity of a regularly shaped object may be
estimated fairly accurately by determining its approximate
center. Finding the center of gravity of irregularly-shaped
objects can be more difficult, but it is necessary, nevertheless.
A load will always hang from its attachment point through the
center of gravity. It is important to visualize this before
making a lift.

All loads to be lifted should be rigged above the center of
gravity in order to prevent tipping and possible hazards to
equipment and workers. The lifting force should always be
located above the center of gravity and exert a straight vertical
pull to prevent swinging of the load.
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Ropes

Before discussing actual rigging hardware and systems, it is
appropriate to examine ropes and their proper use. Ropes are
used for many rigging functions. Although synthetic ropes of
great strength are available, most codes prohibit their perma-
nent use in rigging for a variety of good reasons. Neverthe-
less, ropes are necessary to lift approved cables, fixtures,
tools and equipment into position.

Standing Part

Overhand Underhand
Loop Loop

Figure 1. Rope Terminology

In the interest of safety it is important that ground workers
be familiar with the proper use of rope and a few basic knots
used in rigging.

Rope Terminology
Figure 1. illustrates the six terms associated with rope, they

are:

1. The Standing Part is the end of the rope which is inactive.

2. The End is the part of the rope that is free—typically the
part in which knots are tied.

3. A Bight is the central part of the rope between the standing
part and the workingend.

4. An Overhand Loop is formed by crossing the end over the
standing part. 4

5. An Underhand Loop is made by crossing the end under the
standing part.

6. Tightening. Once formed, a knot must be tightened slowly
and with care. Failure to do so could result in a tangle, or
anuntrustworthy knot.

Knot Efficiency

Knot efficiency is the approximate strength of a rope with a
knot as compared to the full strength of the rope. It is ex-
pressed at a percentage of the ropes rated capacity, and refers
to the stresses that the knot imposes upon the rope. When a
knot is tied in a good rope, failure under stress is certain to
occur at the knot. This is because bends result in uneven
stresses upon the fibers, with the outsides of the bends taking
a greater share of the load. It follows that the tighter the knot,
the greater the percentage of the total load that is carried on
fewer fibers.

Bends

Bends are used to join two pieces of rope, usually
temporarily. Typical knot efficiency is 50%. Bends offer
some advantage over binding knots, as they resist untying
when slackened or jerked. The Sheet Bend is a simple knot to
tie, consisting of an overhand loop on one piece, with the sec-
ond rope end fed up through the loop from behind, around the
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standing part of the first rope and back down through the loop
from the front.

Binding Knots

Binding knots are also used to join two pieces of rope. In
general, binding knots have a knot efficiency of 50%, but can
untie easily when a free end is jerked.

In the square knot, the end and the standing part of each
line lie together through the bight of the other. In the untrust-
worthy granny knot, the end and the standing part are sepa-
rated by the bight. The granny knot is particularly treacherous
in that it will appear to be secure—only to slip under load.
The thief knot is deceptively similar to the square knot, but
has the two loose ends coming out of the opposite sides, in-
stead of from the same side as in the square knot. This knot is
almost certain to fail under load.

Loop Knots

Loop knots are used to hold objects where security is of
paramount importance. The bowline, widely used in rigging,
won’t slip, yet is easily tied and untied. It may be tied in the
hand or used as a hitch and tied around an object, usually for
lifting purposes (Figure 2).

To tie: Make an overhand loop with the end toward you
(Step 1). Pass the end up through the loop from behind (Step

2), then up behind and around the standing part—then down
through the loop again (Step 3). Draw up tight. The bowline
has a knot efficiency of approximately 60%.

standing part pass the end up
‘ IEEL through the loop
trom behind
: : then down
Form an overhand

through the
loop in the rope

feed the end
behind and around
the standing part

ioop again

(end)
% and draw
up tight

Step 1 Step 2 Step 3

Figure 2. Tying Bowline

Hitches

Hitches are used for temporary fastenings that untie readily.
They are generally tied directly around the object—instead of
first being tied in the hand and then placed over the object.
Hitches must be drawn up tight, as they have a tendency to
slip if loose.

The clove hitch (Figure 3) consists of two underhand loops,

Rigging Safety Considerations
by Will Parry, MSI, S & C Technical Council

The headline might read “‘sound cluster plummets to arena
floor killing three, injures 10.”” If you’re like me that makes
your heart skip a beat. What arena? Whose clusters? Who’s
responsible? That is a fictitious headline. To the best of my
knowledge this specific incident did not happen in the audio
business. What brought this to mind was a lighting accident at
Pulsations Night Club in Media, PA - a light fixture fell on
opening night injured three, and killed one person.

A great wealth of rigging knowledge from over 17 years of
experience, with both permanent and portable systems, has
resulted in practical guidelines for rigging at MSI (Maryland
Sound Industries). MSI flies hundreds of safe shows each
year, with some pretty exotic rigging dates including flying a
major cluster over President Reagan’s head for the 1980
Inaugural Ball. Below is an overview/outline of the safety
guidelines we use in the touring and installation businesses.

We have divided rigging safety into six general categories.

The first—always use overhead rated hardware. Going to
the local True Value Hardware Store for chain and large bolts
doesn’t cut it. Use materials that are specifically rated for the
job. Most of the time this means OSHA approved supplies.
These supplies are readily available in most cities from com-
mercial/industrial supply houses. One well known brand name
is Aeroquip.

The second—always use experienced people to do your
rigging. The $3.38/hour apprentice, or a great wiring techni-
cian are not qualified. Use seasoned professionals. If you
don’t have access to them, subcontract that part of the job out.
There are many firms that specialize in this work. If you think
this will make you non-competitive in your bid—put it in
writing to the electrical contractor, general contractor or
owner. They will value and appreciate your covering their
collective behinds.

The third—have your work certified by a local professional
engineering firm. Note the word local to emphasize the need
to understand local codes. A contractor from the mid-west
may miss animportant consideration in an earthquake-prone
area like California. The job is not complete until a profes-
sional architect or engineer says in writing it is safe, and
meets the design parameters. Put that paper in the front of
vour documentation package.

The fourth—Use a safety factor that lets you sleep at night.
MSI uses S:1 or better rated values. The values are published
in the catalogs listing overhead rated hardware and will be
checked by your P.E. (state certified Professional Engineer)
when he reviews the project.

The fifth—The system is only as good as the weakest link.
If you install all rated overhead hardware and the speaker en-
closure is particle board with lag bolts—it is unsafe. Con-
versely, if you use a rated cabinet with only garden store
variety chain—it is unsafe. A few manufacturers currently
rate their products. Generally, this applies only to ‘‘box’’ sys-
tems. If you intend to fly a box system or components and it’s
not rated, you need to take action. The same P.E. who looks
at the rigging hardware should look at what you are hanging
and how it will hang. I know this is a problem to do and might
cost money, but the cost of this type of back up should have
been in your price to begin with; and let’s get the
manufacturers to provide rated equipment.

The sixth—Put a safety on everything. Most local code calls
for a safety, but if not put it on anyway. There are numerous
manufacturers who make safeties in various lengths for very
reasonable prices. A three foot 1500 pound safety can cost
under $3.00 each. That is a very reasonable insurance rate.
With a safety installed, you’re that much closer to a totally
safe installation.
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Efficiency (%)

place the loops
over the object

| l draw up tight

Form two underhand loops

Figure 3. Tying Clove Hitch

which may be tied in the hand and slipped over an object at
any point along the length of a rope. Knot efficiency is 60%.

Wire Rope

Most wire ropes are constructed from plow steel, improved
plow steel, or extra improved plow steel wire. The wires are
woven into strands, which are woven to form the wire rope.
Typical wire rope may consist of six strands wound around a
central core. The central core supports the outer strands and
helps to prevent the rope from crushing under stress. Wire
rope core materials may be fiber (abbreviated FC), indepen-
dent wire rope (abbreviated IWRC), or wire strand
(abbreviated WSC).

Wire rope is classified by diameter, number of strands,
number of wires making up each strand and core material
construction. Rope diameter is measured at its widest dimen-
sion. Wire rope is also classified according to the direction the
strands and wires are twisted. The distance along the rope re-
quired for a strand to make one full revolution is one lay.

In Right Regular Lay construction, Strands twist to the
right, wires twist to the left.

Right Lang Lay construction finds both strands and wires
twisting to the right.

Left Regular Lay ropes are constructed with strands twisted
left and wires twisted right.

The Left Lang Lay configuration twists both strands and
wires left.

Regular lay ropes are less susceptible to crushing and de-
formation because the wires lie nearly parallel to the rope.
Lang lay ropes twist the wires across the direction of the rope,
and are therefore more flexible and resistant to abrasion dam-
age. If both ends of a lang lay rope are not fixed, however, it
will rotate severely when under load.

Most sound and stage rigging requirements are easily han-
dled by two wire ropes: 3/8‘ and 1/2‘ 6 X 19 IWRC classifi-
cation. These ropes in improved plow steel have a nominal
50
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Figure 4. Wire Rope Bend Efficiency
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strength of 13120 pounds and 23000 pounds, respectively. If
we assume a design factor of 5, rated capacities become 2600
and 4600 pounds.

Just as knotting a fiber rope reduces the nominal strength of
the rope, bending of a wire rope also results in a reduction in
its nominal strength. The tighter the radius of the bend in the
rope, the greater percentage of the load is concentrated on
fewer wires and strands. This results in a reduction in the
rope’s nominal strength and rated capacity.

Figure 4 shows the relationship between wire rope effi-
ciency and the ratio of bend radius to rope diameter. The
chart is for 6 X 19 class wire ropes. Note that the chart is
nearly asymptotic as the bend radius approaches the rope di-
ameter—such as might occur in wrapping a beam with a bas-
ket sling. Overloading of a cable under these conditions could
result in irreparable damage to the wire rope, or a possible
failure.

Experienced riggers always pad beam edges with softeners
before wrapping the beam with a sling, and avoid sharp or
jagged edges that could possibly injure the wire rope or sling.
Heavy burlap or thick polyester is usually used for this pur-

pose.

Wire Rope Quality Spacing Torque

Diameter (in)  of Clips (in) (Ft-Ibs)
1/4 3 1-1/2 15
3/8 3 2-1/4 45
1/2 3 3 65
5/8 3 3-3/4 95
3/4 4 4-1/2 130

Table 1. Wire Rope Clip Data

Wire Rope Connections

In the touring business, wire rope is employed for slings,
usually in lengths of 5, 10, 20, 30 and 50 feet. Each end of the
sling is terminated in a swaged or zinc-cast eye, which yields
a connection that is at least as strong as the wire rope itself.
This type of connection is rated as 100% efficient—the
strength of the entire cable assembly is that of the wire rope.
These slings are also clean in appearance, won’t tear flesh or
clothing in the process of handling, and do not require peri-
odic re-torquing. Custom length slings are easily obtained for
permanent installations.

Clips are used when eyes must be fabricated to wire rope in
the field. Two types of clip are available for this purpose: U-
bolt or Crosby clips and J-bolt or fist-grip clips. Only forged
clips should be used. Correctly used, clips result in a connec-
tion efficiency of 80% (e.g., if the wire rope has a rated ca-
pacity of 4600 lbs. and clips are used to fabricate an eye, the
rated capacity of the assembly would be 3680 Ibs.).

Itis important that clips be properly installed. Failure to do
so0 could result in a reduction of rated capacity. U-bolt clips
can be installed wrong. The clip saddle must be installed over
the live end of the rope to prevent damage to the load-bearing
component. J-bolt clips cannot be installed backwards. Al-
ways use the proper size clip and thimbles for the wire rope
(Figure 5).

The procedure for installing wire rope clips is:

1. Refer to Table 1 for the number of clips, clip spacing and
tightening torque.
2. Determine the length of rope required to turn back for
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FUSION REVEALED,

You're looking inside the
new Bose® Acoustimass™
Professional sound
system. Itincorporates
almost everything Bose
has learned about profes-
sional sound. We submit that
this system, created by the
fusion of multiple technologies,
will establish a new standard of per-
formance, convenience and reli-
ability. Mostimportant, here's what
this system means to you:

Just plugitin and turn it on.

The design of the Acoustimass Pro-
fessional system takes animportant
factinto consideration: your time is
better spent performing than setting
up. So, all system electronics,
including the ampilifier and equal-
izer (1), are right where they
belong—with the speaker. Forget
about lugging around massive
speaker and amplifier boxes—
everything you need is in one com-
pact, self-contained package that's
easy totransport. System set-up is
as simple as plugging in AC power,
plugging in your mixer or pre-amp,
and pointing the Acoustimass Pro
system in the direction of your audi-
ence. Less time doing sound checks
means more time to warm up or just
relax.

Push your performance to the
limit. Play your music the way you
want. Your Acoustimass Profes-
sional powered speaker system is
capable of keeping up with you.
Rather than relying on vibrating

produces almost no
heat. And its cabinet
(4)isan advanced
high-technology
polyurethane enclo-
sure, designed to endure
many times the stress that
would prove fatal to ordinary
speakers.

Use the Acoustimass Pro system in
clubs, theatres, auditoriums, per-
forming halls—anywhere you'd
consider using an ordinary set of
speakers and amplifiers. Once you
experience its versatility and perfor-
mance, chances are it's the only
system you'll consider using. Audi-
tionthe Bose Acoustimass Profes-
sional powered speaker system
soon at an authorized Bose profes-
sional products dealer near you.
For more information write:

Bose Corporation, Dept. SC

The Mountain, Framingham,

MA 01701.

cones to directly radiate sound

like conventional speakers, the
patented Acoustimass speaker
principle uses two masses of air to
laanch sound into the performing
environment (2), dramatically
reducing distortion. The unique cir-
cuitry in the system'’s patented Two-
State modulation amplifier delivers
enough clean power to meet the
needs of almost any performance
situation. The result: Purer sound
and increased bass output at nearly
any volume level you need—all
from a speaker that's a fraction of
the size and weight of conventional
designs.

Use it almost
anywhere—you
can countonit.
You can depend
on your Acousti-
mass Profes-
sional powered
speaker system.
Its woofer and
wide-range
speakers (3) are
virtually inde-
structable.

Its amplifier

-/ /7 =
Better sound through research.
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Figure 5. Wire Rope Clip Installation

proper clip spacing and thimble size. Always use thimbles.

3. Attach the clip furthest from the loop, a distance from the
end of the rope equal to the widest part of the clip. Tighten
securely.

4. Apply the second clip as close to the thimble as possible.
Turn nuts on firmly, but do not tighten.

5. Add the remaining clips between the first two at the spacing
increments from Table 1. Turn nuts on firmly, but do not
tighten.

6. Apply a light stress on the rope to equalize the tension on
all clips, re-position clips if required, then tighten all nuts
to the specified torque.

7. Load the cable and re-tighten all nuts to the specified torque
setting. Do not over-tighten. This step is essential, as the
wire rope will stretch slightly, reducing its diameter when
loaded.

8. Inspect periodically and re-tighten as necessary.

Note the final step—Inspect perlodlcally and re-tighten as
necessary. Failure to make terminations in accordance with
the above instructions, or failure to periodically check and re-
torque as recommended will result in a reduction in efficiency
rating. This requirement makes swaged or zinc-cast eyes an
attractive alternative for permanent installations.

Conclusion:

Safe sound system rigging is the application of known and
simple engineering principles along with a healthy dose of
common-sense and know-how to a relatively uncomplicated
set of problems. There are no viable shortcuts in rigging
equipment, tools and techniques—the potential losses resulting
from property damage and personal injury following the fail-
ure of second-rate hardware or faulty rigging practices can be
staggering. Safe sound system rigging is no accident.

The material presented in this Technical Note has been assembled
from recognized engineering data and is intended for informa-
tional purposes only. None of the enclosed information should be
used without first obtaining competent advice with respect to its
applicability to a given circumstance. None of the information
contained herein is intended as a representation or warranty on
the part of JBL or Sound & Communications Magazine. Anyone
mal;]ing use of this information assumes all liability arising from
such use.

Part two of this article will discuss slings, load angle efficiency,
hardware, shakles and bolts.

ON THE PROWL WITH

SOUND CONTRACTORS IN THE KNOW!

This year FRAZIER celebrates 60 years of service in meet-
ing sound reinforcement needs of the sound contractor.
Pride in craftsmanship and performance remain the focus at
FRAZIER with economy in systems installation a new mea-
surement of FRAZIER's leadership.

The new FRAZIER CATm designs re-define standards of
performance in music and speech intelligibility by utilizing
state-of-the-art Coincident-Aligned Transducer technoiogy.

FRAZIER remains dedicated to the solid feel and pleasing
aesthetics associated with real wood construction. Natural
oak and walnut veneers are hand rubbed in the fumiture
making tradition.

FRAZIER's new compact designs are easier to install and
adjust using a unique mounting system — a potential cost
containment benefit where a modest budget is concemed.

Whether you are installing new systems or updating old,
you deserve to benefit from FRAZIER's 60 years of dedicated
service. For more information on FRAZIER'S new systems
and the requirements to become a FRAZIER dealer, write:

—Rﬁ_ 1 ]
=i
Route 3, Box 319 ¢ Morritton, AR 72110 e 1-800-643-8747

In Arkansas: (501) 727-5543 %

Made n
America
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Canare Cable manufactures the best
in high quality. professional:

“"Star Quad’* Microphone Cable
Video Cable

"Quad’ Speaker Cable

Musical Instrument Cable

Data Transmission Cable

Cable Reels

Multi-channel
‘Modular Snake'' systems

Request Canare's NEW full
line catalog (No. 4).

E 49N YAFE 49681 F

832 N. Victory Bivd.  Burbank. CA 91502
18181 840-0993 FAX 18181842-7548
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WIRE &

by Greg

’|’ve called it the
forgotten com-
ponent, but it
can’t be
forgotten
anymore.’’
Louis Valente
West Penn Wire

"We're seeing
requests for
cable that is

as flexible
and pliable
as possible,
with durable
and finer
strands.’’
Bob Swanson
Great Northern
Wire & Cable

Permanent in-
stallations in
theatres are

becoming more

elaborate with
multicables of

1,000 watts or

| more. Contrac-

b |tors used to use
whatever was

lying around.’”

Larry Spalla
Conquest Sound

It used to be the only time you noticed
wire was when you tripped over it. The
attitude toward the cable market could
have been described with any of three
“I’s’’: ignored, invisible or insignificant.
Well the ‘I's’’ don’t have it anymore.

Juice is flowing through wire and
cable. As more applications for sound
products become viable, there is more de-
mand from contractors for better and dif-
ferent connecting equipment than ever
before. The quality has gone up but so
have prices, thanks to a rise in the cost
of copper and other necessary elements.
With the dollar signs stabilizing a bit,
manufacturers hope growth can continue.
As indicator of the industry’s health, ac-
cording to Mary Beth Rebedeau, member
services manager of NSCA, is the in-
creased number of exhibitors at the
association’s annual trade show. In ‘87,
Rebedeau said, only six cable companies
were on hand but 12 have already
registered for this year’s convention in
Reno. Some manufacturers think a shake-
out may be inevitable though, just as a
few predict fallout from a possible eco-
nomic downturn. But overall, Rebedeau
said ‘‘cable people are starting to realize
sound installation is a viable field to go
after. It’s a profitable, viable marketplace
and never has so much attention been
paid to it before.”

“I've called it the forgotten compo-
nent,”’ said Louis Valente, sales manager
for West Penn Wire, ‘‘but it can’t be
forgotten anymore. Today everybody is
more conscious of wire, every building
owner, designer, anybody who has an oc-
cupation in this field. We are, after all,
living in the information age. There are
completely new structures and retrofit-
tings, data, communications, phone sys-
tems, sound and signals for fire alarms
and security. A lot of packaging of wire
is involved for all of that.”” Con-
dominiums, co-ops and other housing for
older people are providing a great deal of
business in particular, Valente said, given

the graying of America,

While acknowledging a 123 percent
rise in the price of copper during the past
year, Valente sees a reverse trend coming
although he’s not sure when. ‘““The
economy as a whole seems very strong,”’
he continued. ‘‘In talking to industry
people, sound contractors, and electronic
systems contractors, I find they are tak-
ing a lot of orders. There is particularly
a lot of data communication wiring.
Fiber optics is definitely something to
reckon with for contractors; the main ap-
plication is for closed circuit. You get the
same advantages and benefits as you
might from coaxial.”’

Unforgettable Cable

Valente listed two reasons for why cable
is now unforgettable. ‘‘First, systems call
for more careful selection of wire,’ the
West Penner said. ‘“The cable has to have
the right capacities. You don’t have the
skimping you might have had a few years
ago where somebody would slap an
18-gauge wire in when a 16-gauge one
was really needed. The trend, overall, is
to use 10- to 12-gauge wire. The other
factor is code regulation and increase of
enforcement, especially with fire alarms.”

Bob Swanson, director of marketing for

’’The aware-
ness is really
picking up
that cable can
make a differ-
ence in sound.
The wire is
there forever.’””
Noel M. Lee
Monster Cable
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Great Northern Wire & Cable, agreed
with much of Valente’s assessment. ‘‘Be-
cause UL specifications are more rigid,
30-volt applications have been upgraded
to 300, Swanson said, ‘‘plenum cable,
which is more expensive, is in greater use.
Despite the copper situation, we're see-
ing a very good upsurge in demand.”’

More and more, the demand is for
product that really stretches. ‘“We’re see-
ing requests for cable that is as flexible
and pliable as possible, with durable and
finer strands,”” Swanson explained.
““There is also more call for miniature
cables in high-rise applications because
space saved 1s becoming important. I also
think stocking fiber optic cable is becom-
ing more of a must.”’

If 1987 was a harbinger, the remainder
of this year holds big doings in store for
Conquest Sound, according to vice presi-
dent and co-owner Larry Spalla. ‘‘An in-
ternal audit shows we doubled the
amount of our business in 1987 and we
see it continuing to grow at least another
40 to 45 percent in ‘88, ’Spalla said.
““That’s only because we were out there
hustling new accounts and it’s a mad-
house here. We outgrew our new plant
and have to move into another one.”
Because of the burst of activity, Spalla

”’] reluc-
tantly use
the phrase,
but ‘designer’
cable has
added a new
dimension to
the industry,
bringing cable
up from an
vnknown
commodity.”’
Barry Brenner
Canare Cable

March 1988

said Conquest can weather a stormy
economy. ‘‘By not being stagnant, we're
OK if some percentage of our business
should slow down because we've got the
other percentage that is going well, ”’

Michael Laiacona, president of Whirl-
wind, attributes much of the growth in
the wire and cable industry to consumer
awareness. ‘“This is the '80s—the audio
and video era,”’ said Laiacona. ‘‘People
want good audio and video in their build-
ings, whether that be a restaurant, super-
market, convention center, etc., and the
only way to get it is by wiring it in.

““People aren’t concerned with what
type of wire and cable is being installed,”’
Laiacona continued. ‘“The end result of
what wire and cable does is what they're
concerned with. And they want to be as-
sured that they are quality products that
will last 20 years from now.”

Theatre Applications

One of the biggest applications for
Conquest right now comes from theatres.
‘‘Permanent installations in theatres are
becoming more elaborate with multi-
cables of 1,000 watts or more,”’ Spalla
said. ‘‘Contractors used to use whatever
was lying around.”” The co-owner/VP also
sees big things from MIDI. ‘“Two years
ago, nobody ever heard of it,”” Spalla said.
““Now there’s a million feet of it a year
just for MIDI.”” Applications in this area
are still largely confined to MI, but Spalla
believes it may not take too long for MIDI
to make an impact in sound reinforce-
ment. ‘‘It’s just developing so fast,”’ he
said.

Noel Lee, president of Monster Cable,
said business has steadily increased at his
company thanks to a certain cognizant
that has reached the market in recent
years. ‘‘The awareness is really picking
up,”’ Lee said, ‘‘that cable can make a
difference in sound. The wire is there
forever.””’

One experience, however, proves for-
ever doesn’t necessarily mean a life time.

’"We sell a lot of
connectors,
particularly in
security. They
go anywhere;
it’s a really a
bottomless pit.’’
Leonard Marshall
Marshall Electronics [

’You’ve always
got to keep an
eye out for de-
veloping fields.
You look at new
construction,
retrofitting, com:
mercial industry
and you hope for
strong growth.”’
Karl Rankin
Consolidated Electronic
Wire & Cable

’There’s a lot
going on with
computers in
the area of
data transmis-
sion. As elec-
tronics becomes
more digital,
the wire should
have a more
simple design.’”
Ron Stier
Belden Wire & Cable
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"'The copper surge
has completely
destroyed our
price structure. . .
but copper seems
to have stabilized
and | hope it
stays that way.”’
Benjamin Nemser
Nemal Electronics

’There’s no
more cost
effective way
to improve
system per-
formance than
proper ground-
ing and high-
performance
cabling.’’
Charlie Wicks
Pro Co Sound

"We've seen
| our gross sales
{ go up 10 per-
cent but our
profits go
down. There’s
stiffer com-
petition all
around vus."’
Sidney Grant
Toppen Wire

& Cable

Lee reported that Walt Disney Studios
pulled out old cable and installed Mon-
sters in its place. ‘‘They were revamping
and felt an urgency to start over with
ours.” The future, said the president, is
in high clarity and performance product.
““For 50 years, it was a matter of using
ordinary wire and paying more attention
to durability, fire ratings and flexibility,’
he explained. ¢‘Only in the last year and
a half has all of that really been joined
by the concern for cable that will give you
higher clarity at low level audio signals.”’
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Canare Cable has added color to the
market—literally. General manager Barry
Brenner noted that his company has in-
troduced 10 shades of wire. *‘I reluctantly
use the phrase, but ‘designer’ cable has
added a new dimension to the industry,
bringing cable up from an unknown
commodity,’ Brenner said. ‘‘Aside from
aesthetics, it’s more easily identifiable
and noise-cancelling. They are used ex-
tensively for microphones and multi-
channel systems.”

Sales were up 21 percent in 1987 for
Canare and figures for the first half of
fiscal ‘88 show an increase of over 45 per-
cent. Brenner thinks specialization is the
key to success in wire. ‘‘Everybody can’t
cater to the same markets,’ he said. ‘‘For
example, we’re not heavily into construc-
tion. We’re a vertical cable company in-
volved in entertainment and communica-
tions. Competition is good. Choice
belongs in the marketplace.”

By putting an ear to the ground, Mar-
shall Electronics has heard what’s impor-
tant in today’s consumer society: sound.
“Audio is the healthiest part of our
business,’ said vice president and general
manager Leonard Marshall. *‘We can’t
keep up with it. Even if video is down,
you’re going to have plenty of construc-
tion on new projects, new auditoriums
and concert halls or at least revisions.
The consumer attending shows has a
more critical ear than ever. That person
is accustomed to listening to CDs and
better recordings. The ear is trained so
that if the sound isn’t good, that person
doesn’t want to go back to that place. It
takes a lot of good wires for the sound to
flow that well. Good designers know
state-of- the-art sound is serious.”

MIDI's Impact

MIDI has been “‘just crazy,” according
to Marshall. Like Spalla of Conquest, he
believes its impact in sound installation
is only beginning to be felt. The vice
president/general manager also pointed to
the stability of a commodity known as
connectors. ‘“We sell a lot of them, par-
ticularly in security,” Marshall said.
“They go anywhere; it’s really a bot-
tomless pit.”> Overall, higher quality
seems to be the wire watchword for Mar-
shall. ‘‘“There’s no question about it,” he
said. ‘“You don’t take $3,000 and $4,000
amps and hook them up with thin gauge
wire. That ruins the initial plans.”

Consolidated Electronic Wire & Cable
has fended off the rising price tide well,
said Karl Rankin, vice president of sales.
““We find demand very strong,”’ Rankin
said. ‘‘Copper prices have been volatile
and they have gone up and drastically so,

but they do seem to have leveled off.
We’ve also had to cope with increases in
other products necessary to make our
products. Of course sales are up 20 per-
cent over the same period last year so
people are willing to pay.”

A hot spot for action is in controlled
communications broadcasting such as
closed circuit TV, Rankin said, and this
has helped propel the use of plenum
cable. ‘‘You didn’t see much of it five or
10 years ago, but now you have a lot more
options,” the VP of sales noted. ““In a
questionable economic period,” Rankin
continued, ‘“You’ve always got to keep an
eye out for developing fields. We have to
watch out for that,”’ he advised. ‘“You
look at new construction, retrofitting,
commercial industry and you hope for
strong growth.”

Belden Wire & Cable is finding a grow-
ing market among the bits and the bytes.
““There’s a lot going on with computers
in the area of data transmission,”’ said
Ron Stier, marketing director. ‘‘As elec-
tronics becomes more digital, the wire
should have a more simple design.”” Ap-
pearance is another concern. ‘“The big-
gest change we see is on stage,”’ Stier said.
‘‘People want microphones with cable
that look really good. The trend is from
the glossy type cable you see used in in-
dustrial situations to something smooth

with a nice dull appearance that you can
print the company name on. Smooth and
extremely well done.”

Diversification

Diversification of applications has
helped Nemal Electronics. President
Benjamin Nemser says his company is in-
volved with hookups for relays, speakers,
microphones, alarms, telephones and
computers. ‘‘We’ve been pursuing the
business a little more,” he said. ‘“We use
direct mail for video and audio. If there’s
a slow-down, it means we just have to
work harder. We don’t depend on just a
few major contractors. If one’s business
is slow, somebody else’s isn’t.”’

The copper surge has had its effect on
Nemal. ““It has completely destroyed our
price structure,”’ Nemal said. ‘“We have
to quote on a daily basis which makes
buying a lot harder. Certainly it’s meant
a major upheaval. But copper seems to
have stabilized and I hope it stays that
way.,,

Gerald Krulewicz, one of the principals
at Wireworks, said his company is
benefitting from the number of perma-
nent installations that are in demand.
““You’ve got facilities going up now that
look for capabilities like having a video
truck pull in and being able to broadcasr
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right there,” Krulewicz explained. **The
major thrust is flexibility. It’s not simp-
ly a matter of having a self-contained
structure. You want that additional
capability, whether its for a theatre or a
broadcasting studio. You’ll have call then
for more mike lines and speaker lines.
Multi-use means you need flexibility in
the cable area.”

The needs of the industry have led to
better product, according to Krulewicz.
““Designers and sound consultants are
specifying systems very carefully,’ he
said. ‘“They’re very conscious, par-
ticularly in broadcast applications of cer-
tain considerations, such as how the cable
is run and routed through the building.
All these things come into play. You want
to be able to send very high quality
signals.”’

Signal Cable’s John Pappas, director of
marketing resources, said his company’s
wire has few limitations and fits virtual-
ly all applications. ‘“There’s an increas-
ing mix of standard electronics and ple-
num cable,”’ Pappas said. He added
Signal has developed ‘‘state-of-the-art’’
plenum product that has enjoyed great
use in the security field. ‘“That’s some-
thing the market has dictated,”’ Pappas
noted.

Common Sense Approach

It’s a matter of basics to Pro Co Sound.
President Charlie Wicks takes a common
sense approach to the wire market. *‘Our
most in-demand product is our
technology,”” Wicks said. ‘“The emphasis
on quality to value of product has never
been higher and it will continue to rise

‘‘Designers and sound
consultants are specifying
systems very carefully. . .
such as how the cable is
run and routed through a
building.”’

Gerald Krulewicz

Wireworks

as Americans tire of shoddy workman-
ship and poor quality. There’s no more
cost effective way to improve system per-
formance than proper grounding and
high-performance cabling.”

Wicks is not terribly concerned about
the threat of a recession on Pro Co’s
business. ‘‘Since Pro Co only provides

up-scale products, our markets have re-
mained strong and growing year after
year.’ Jeff Garstick, vice president of
sales of the commercial division added
that even if construction levels off, that
situation is offset by the need for system
updates and rehabs.

One industry figure not that optimistic
about the next year or so is Tappan Wire
& Cable president Sidney Grant. He
reported a decline in business for the last
two quarters and the only upturn he an-
ticipates will result from the NSCA show
because of the “‘hard sell’’ that tradition-
ally takes place there. ‘“We’ve seen our
gross sales go up 10 percent but our prof-
its go down,”’ Grant said. ““There’s stif-
fer competition all around us.”” He attri-
butes some of the problems to copper
prices and the proliferation of offshore
product. ‘‘Some companies have faded
and others are shaky,”’ Grant said. “‘If
you're asking me if I have any reason for
good, solid optimism, I would have to say
< no9.9 ?

One would have to say yes, though, to
the notion that the wire and cable market
has crept from anonymity to vitality. As
any contractor or designer would be likely
to tell you, you can step over it, but you
certainly can’t miss it. |

®
The Name for Loudspeakers

TANNOY NORTH AMERICA INC.
300 Gage Ave., Unit 1
Kitchener, Ont., Canada N2M 2C8
519/745-1158
Telex 069-55328
Fax #519-745-23643
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The message needs to be clear. Whether it is delivered by the
singers in the choir, the gentle voices of the flutes in the orchestra,
the crisp, clean notes of the piano or the spoken word. And the
message must be just as clear in the back row of the balcony as
it is in the front, without being loud, harsh or irritating. Tannoy
loudspeakers possess a significant advantage. Their unique,
world-renowned Dual Concentric drive units deliver sound which
is smooth, pleasant and musical. Great sound makes all the dif-
ference in the world. And Tannoy is making that difference for
the people at PTL Network, Bethany World Prayer Centers,
Jimmy Swaggert Ministries and countless others worldwide. For
natural, transparent sound reinforcement, from a whisper to a

joyful noise — Tannoy.
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ound & Communications
Magazine surveyed con-
sultants and contractors on
the present state of the pow-
er amp market and found a
good bill of health. Many had
recommendations, but few
logged complaints concern-
ing the quality and availabil-
ity of key power amplifier
features. While there’s liter-
ally over a hundred power
amphfier manufacturers on
the market, today’s sound
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consultants and contractors specify and use only a handful
of designs. The survey revealed that most contractors or con-
sultants use three to eight brands on sound installations.

With such a large arrav of amplifiers, the selection process
can be tedious especially with the degree of difficulty in in-
terpreting and comparing the diversity of manufacturer
claims. Claims include ‘‘better power dissipation,’’ ‘‘better
cooling and temperature gradient management,”’ ‘‘greater
operating efficiency,’’ and other such bells and whistles that
manufacturers use to make their product stand out more.

“There’s a lot of 100-watt amplifiers that do what they're
supposed to, and you can’t tell the difference between 10 or
20 of them,”’ said one consultant. Other people disagree and
claim there is a difference especially in sonic quality. Bench
tests and subjective sonic quality analvsis have limited the
selection of power amps to three brands at Foster Sound Inc.,
Wheeling, Illinois.

““There’s too many (power amplifiers) out there trying to
chase too few bucks,’’ said one contractor/consultant. ‘I
don’t have to tell these people they’re going to go belly up,
because a lot of them know it. They think quality will rule
out and that quality has no fear of time.”’

Neil A. Shaw, senior associate at Paul S. Veneklasen & As-
sociates, Santa Monica, California, said only two power amps
on the market today fit his strict specifications *“. . .and I
try to avoid the second one,’’ he added.

One reason few power amplifiers fit the bill for Veneklas-
en work is a stringent list of specifications required by Shaw
that manufacturers must meet or be overlooked.

‘“We like a general input impedence of around 100 k ohms,
an output source impedance of a Y2-ohm maximum, and a
gain constancy of .05 dB over the entire range of operating
level and over the AC supply variation of 100 to 130V (in
other words I don’t want the gain to change as a function
of the line),”” Shaw said. ‘‘Frequency response should roll
off below and above the pass band. This way when gremlins
should get in there, we’re not wasting the amplifier on pow-
er outside the bandwidth of interest. For example, if we had
an 80 kHz oscillation, I want the amplifier to basically not
amplify 80 kHz and hog the power. I want it to be impossi-
ble for the output to latch at B+ B - for longer than ¥o-th
of a second or for B+ or B- to fail independently. The am-
plifier should be protected against any passive loading into
output including short circuits with any input signal up to
60V DC or AC applied.”

Others are very permissive on power amp specifications.
‘‘We may mention a particular product, but usually say, ‘or
equal to,’ and then list some of the eight brands we deal
with,’’ said David L. Klepper, president of Klepper, Mar-
shall, King in White Plains, New York.

Jim Brown, Audio Systems Group Inc., Chicago, Illinois,
1s somewhat more critical. He delivers one recommendation
on bids, but does offer his approval on equipment requested
by owners or contractors. Among the pitfalls Brown avoids
when writing a specification are restrictions that limit the
selection of good sound contractors for the client. *‘If it’s a
closed market where the client has to use a contractor that
happens to be franchised for a specific line and no other choice
is offered, he may not end up with a good contractor,’’ Brown
said.

But generally, power amps are the least of contractors and
consultants problems today. Many contractors agree that
reliability has improved due to output transistor and circuitry
design improvements in the last 10 years. Loudspeakers, mi-
crophones, and signal processing equipment concern consul-
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tants and contractors more than power amplifiers today.
Power amplifiers are relatively never the cause of system
breakdowns. ‘“We feel power amplifiers are the least trouble-
some aspect of the audio chain,’’ said Klepper. Although he
does specify particular items such as dummy-resistance to
protect the power amp from short circuited outputs.

An equally critical factor, in Brown’s estimation, is pow-
er requirements and the relationship to turn-on characteris-
tics. ‘“What happens if power to the sound system is lost and
tens of power amplifiers are started simultaneously?’’ Brown
questioned. ‘‘A good alternative is to randomize the turn on
times or delays.”’

Compactness—an ‘80s Concern

As real estate prices escalate, building owners are increas-
ingly requesting compactness in sound system design. While
most consultants are satisfied with power amps today, com-
pactness without the necessity of fans is becoming a popular
request. In long-term reliability factors, clogged up fan filters
have been the cause of many thermal shut-downs of other-
wise perfectly operating power amplifiers. Convection cool-
ing eliminates such possible problems while reducing ambient
noise levels.

Rollins Brook, president of RB Systems, Tarzana, Califor-
nia, uses criteria for power amp selection that often includes
a built-in crossover or facility for plugging in a crossover mod-
ule so time delays can be used if necessary. Also, for many
applications Brook prefers detented gain controls mounted
on the amplifier’s back panel for accuracy in resetting lev-
els. At Jaffe Acoustics, Norwalk, Connecticut, standard in-
put sensitivities in the 1.1 V range are looked for in amp
design. Different input sensitivities pose a problem when the
gain structure is set on a system, according to Chuck McGreg-
or, senior consultant. This integration of more than just pow-
er amplification in one package also helps in the reduction
of the size of an audio amplifier.

Audio Performance

While most people agree distortion characteristics have im-
proved greatly with amp design, low harmonic and inter-
modulation distortion under 0.2 percent was a common
request. Brown also looks for power output capabilities, in-
put overload, signal-to-noise and distortion when specifying
power amps. Because the application is the determining fac-
tor, Brown has no regimented statistics for specifications.

““There are jobs where a package amplifier with a signal-
to-noise ratio of 80 or 90dB is fine, because it’s a paging svs-
tem,”” Brown explained. ‘‘But there are other situations
where I wouldn't use a signal-to-noise of less than 120 dB
because it’s a concert hall. It has to be able to sustain rock
music levels and be quiet when they’re playing Rach-
maninoff.”’ Echoing Brown’s demands is Brook, who is
equally concerned with fan noise and prefers convection cool-
ing versus fan-cooled amps.

Data sheets and accurate measurements are important to
all sound specialists, but many times what’s not on the specifi-
cation sheet is more important than what is listed. For ex-
ample, few manufacturers list heat load and efficiency on
specification sheets. A single power amp poses no problem,
but when as many as 100 units are operating in one room,
heat and ventilation become important statistics.

Jaffe Acoustics prefers amps that have some kind of indi-
cation of signal presence. This feature is especially impor-
tant when a number of amps are combined. With signal

(continued on page 66)
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n power amplifiers, less heat

equals longer life. It is also

correct to conclude that the
reliability of a power amplifier
often comes down to the reli-
ability of its output devices. At
Altec Lansing we compiled a de-
tailed study of these devices in
terms of their sturdiness and
thermal behavior. We found that
two criteria appear to have been
ignored in the past.

First, we know that output semi-
conductors must work together
in order to produce accurate, dis-
tortion-free power. Therefore, any
environmental variation among
them varies the stress placed on
each device. This poses the pos-
sibility that some devices will
perform differently, and that those
under greater operating stress are
more likely to fail.

Altec Lansing engineers sought
to reduce the variation in oper-
ating temperature from one out-
put semiconductor to the next.
We designed an asymmetrical
heatsink that helps compensate
for temperature differences be-
tween the transistor closest
to the cooling fan and the one
farthest away. This reduction in
the temperature gradient evenly
distributes the thermal stress
placed on the devices. Our ad-
vanced heatsink has been incor-
porated into the design of the
new Altec Lansing model 9444A
power amplifier.

By means of this heatsink, a tem-
perature differential of only 7.4° C
is achieved, which is lower than
that of any of the other popular,
quality, fan-cooled power ampli-
fiers tested. The vertical axis of
the graph shows the results. The
greater this temperature mis-
match, the greater the amplifier

()

Temperature differential
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Used output device capacity (%)

W

designer’s failure to reduce the
thermal stress differential among
output devices.

The second often overlooked
consideration we studied at
Altec Lansing is what our en-
gineers call dissipation head-
room. This is the percentage of
the rated power dissipation of the
output semiconductors which is
actually used at the rated am-
plifier output.

Reducing the temperature gradient
distributes thermal stress more evenly.

The Altec Lansing 9444A uses
sixteen output devices, each rated
at 250 W. This means the total
rated power dissipation at the
output stage is 4 kW, of which
600 W is used as audio output.
Thus, only 15% of the rated power
dissipation is used, leaving 8.2 dB
of dissipation headroom. This is
significantly more than was found
in other amplifiers, as shown.

What is the benefit of thermal
uniformity and dissipation head-
room? Qur semiconductor man-
ufacturer applied their mean time
between failure (MBTF) criteria
to these factors. All other factors
assumed equal, they computed
the output devices in the Altec
Lansing 9444A to have a normal-
ized lifetime 18.15 times longer
than amplifiers without these
provisions. Attention to these de-
tails means longer life in service,
a vital criterion for sound systems
designed by audio contractors
and consultants.

In Power Amplifiers,
Less Heat = Longer Life

ALTEC

LANSING?

1987 Altec Lansing Corporation
Circle 223 on Reader Response Card

P.O. Box 26105 - Oklahoma City, Oklahoma 73126-0105 USA - 405-324-5311
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AB INTERNATIONAL, ELECTRONICS

713 750W/500W | Tri-amp XLR/1/4" Phone Dual 5 Way 48 525" x19x 14 | $1,749.00
712 750W/500W | Bi-amp XLR/1/4" Phone Dual 5 Way %6 525" x19" x 14" | 1,449.00
524 325W/200W | Dual Bi 1/4” Phone Dual 5 Way 40 525" x 19" x 14" | 1,449.00
644 325Wr200W 4.¢ch. 1/4” Phone Dual 5 Way 4 525" x 19" x 14" | 1,329.00
821 1500W/1000W M XLR/1/4" Phone Dual 5 Way 45 525" x 19" x 14" | 1,329.00
1100A 775W/525W S XLR/1/4" Phone Dual 5 Way 4 525" x 19" x 14" | 1,099.00
421 750W/500W M XLR/1/4" Phone Dual 5 Way K<) 525" x 19" x 14" 969.00
900A 525W/325W S XLR/1/4" Phone Dual 5 Way b 525" x 19" x 14" 919.00
600A 325Wr200W S 1/4"” Phone Dual 5 Way K<) 525" x 19" x 14" 689.00
221 150W M XLR/1/4" Phone Dual 5 Way 2 1.75" x 19" x 14" 619.00
222 75W/50W S XLR/1/4" Phone Dual 5 Way 2 1.75" x 19" x 14" 619.00
400 175W/125W S 1/4” Phone Dual 5 Way 2 525" x 19" x 14" 499.00
AMR (AUDIO MEDIA RESEARCH)
PMA 200 100W/100W | Stereo 1/4" Binding Posts o) 525" x 19" x 12" $399.50
PMA70+ 35W/35W Stereo 1/4" Push Terminals 10 525" x7" x 9" 179.50
ATl
MA1000 | 10w@8 | Sm | Barrier Strip | Barrier Strip | 4 | 85"x175"x7" | $385.00
ALTEC LANSING
1590E 200W @4 | 1-Channel NA NA 41 105" x 19" x 875" | $1,612.00
1594C 100W @8 | 1-Channe! NA NA K3 7'x19" x85" 1,236.00
1593C 50W @8 | 1-Channel NA NA 23 525" x 19" x738" | 1,056.00
1270C 400W/220W | 2-Channel XLR/PIN/Barrier Strip 5-way Binding Post Y 325" x19'x 1575 | 1,164.00
1269 200W/120W | 2-Channel Female/Cannon 5-way Binding Post/Phone | 31 3.25""x19"" x14.75" | 1,100.00
1268 100W/60W | 2-Channel Female/Cannon 5-way Binding Post/Phone | Z 3.25"" x19" x 10" 900.00
9444A 300W/200W | 2-Channel | Barrier Strip/XLR/VDC Barrier Strip B 525" x19" x12.75" 900.00
ASHLY AUDIO
FET 500 500W/300W | Stereo XLR/Phone 5-way 680 525" x 19" x 16" $995.00
FET 200 120W/200W | Stereo XLR/Phone 5-way ¥ 35" x 19" x 16" 599.00
AUDIO CENTRON/ST. LOUIS MUSIC
RMA2000 | 1.3kW/800W | Stereo XLR + Phono Phono 5 525" x 19" x 15" | $1,275.00
RMA1000 | 440W/300W [ Stereo XLR + Phono Phono 4 25" x 19" x 15" 600.00
RMA300G 300w Mono Phono Phono 40 25" x 19" x 15" 475.00
RMA300 200W/125wW M 25"/XLR Binding Post/.25" NA 35" x19"x 13" 400.00
RMA250 125W/250W |  Stereo Phono Phono 40 25" x 19" x 15" 400.00
BGW SYSTEMS
BGWSPA-3 | 400W/250W | Tri-amp | XLR/1/4" 5-way 43 525" x 19" x 131" | $2,499.00
BGWSPA-1 | 1200W/800W | Sub Bass XLR//4" 5-way 41 525" x 19" x 13.7" | 1,949.00
BGWGTA 600W/350W | Stereo XLR/1/4" 5-way 7 525" x 19" 1,799.00
BGWGTB 400W/275W S XLR/1/4" 5-way 50 525" x19""x 13" 1,399.00
BGW750E | 400W/250W | Stereo XLR/1/4" 5-way 50 7"x19" x 13" 1,699.00
BGW750D | 400W/250W | Stereo XLR/1/4" 5-way 50 7" x19" x 13" 1,499.00
BGW620B 200w Stereo 1/4"/Barrier Barrier 8 875" x 19" x 11.75"[ 1,329.00
BGW250E | 150W/100W | Stereo XLR/1/4" 5-way K<) 55" x 19" x 11.75" | 1,099.00
BGW7500 | 250W/200W | Stereo 1/4" 5-way X 525" x 19" x 13" 999.00
BGW250D | 150W/100W | Stereo XLR/1/4" 5-way 3 55" x 19" x 11.75" 999.00
BGW3208 100W Stereo 1/4"Barrier Barrier K} 525" x 19" x 11.75" 979.00
BGW2242 Dist. Amp. Stereo Barrier Barrier 1. 175" x 19" x 11" 799.00
BGW150 75W/50W Stereo XLR/1/4" 5-way 8 1.75" x 19" x 11.75"[  799.00
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BGW7500T | 250W/200W Stereo Barrier Barrier K] 525" x 19” x13” 699.00
BGW6500 | 130W/100W | Stereo 1/4" 5-way 5 357 x 19" x 12" 649.00
BGW85 45W/35W Stereo 1/4" Barrier u 175" x 19" x 115" 519.00
BGW2125 100W Mono 1/4"/Barrier Barrier 3 35" x 19" x 12" 489.00
BIAMP SYSTEMS
XA1000 500W/300W M 25"/XLR 5-way Binding Post K] 525" x19" x12" | $1,199.00
XA600 300wW/200W M 25" XLR 5-way Binding Post 24 357 x19"x55” 849.00
XA300 150W/100W ™ 25"IXLR 5-way Binding Post 2 35" x19"" x 155" 649.00
XA100 50W/35W ™ XLR/.25"'/Barrier Strin 5-way Binding Post 135 [ 1757 x19" x 11.75" 499.00
T1000 480W/310W M XLR/.25""/Barrier Strip Binding Post 48 7"x19" x14” 1,599.00
T500 240W/150W M XLR/.25"'/Barrier Strip Binding Post 5 525" x19"’ x 10" 1,199.00
BOGEN
HTA250A 25VITOV M Phono/Hii Z /Terminal Screw Terminal % 197 x 11" x5.25"" | $1,480.75
BPAGO 8/16/25V/70V M Phono/Hii Z /Terminal Screw Terminal 19 15.25"" x 8"’ x 35" 683.15
HTA125A 25V/70V M Phono/Lo Z Bal/Terminal Screw Terminal 4 19" x 11"’ x 5.25" 905.75
BOULDER AMPLIFIERS
500 | 150/250 | Stereo | XLR | 5-Way 151 ] 175" x 7" x 155" | $2,875.00
BRYSTON VERMONT
68 800W/500W M XLR 5-way Binding Post % 19" x5.75” x 11"’ | $1,700.00
4B 400W/250W S XLR 5-way Binding Post % 19" x 575" x 11" 1,600.00
B 200W/100W S XLR/.25" 5-way Binding Post 3 19" x5.75"'x9” 1,075.00
2BLP . 100W/50W S XLR/.25" 5-wav Binding Post 20 19"’ x1.75" x 10" 650.00
CARVER
PM 2.0t 600W/465W ™ XLR/TRS XLR/TRS 10.7 | 35”7 x19” x 12.25" | 1,660.00
PM 15 600W/450W ™ XLR/TRS XLR/TRS 2 35" x 19” x 10813"| 1,160.00
PM 350 350W/450W M XLR/TRS XLR/TRS 2 35" x 19” x 115" 940.00
PM 175 175W/7250W M XLR/TRS XLR/TRS 9 357" x 19" x 115" 720.00
All amps have 70V Direct Drive capability
CARVIN
FET2000 800W/1.6kW | Stereo 1/4"/XLR 1/4"15-way % 525" x 19" x 13" $995.00
FETI00 400W/600W | Stereo 1/4"/XLR 1/4"15-way K4} 525" x 19" x 10" 599.00
FET400 200W/400W | Stereo 1/4"IXLR 1/4"15-way 28 525" x 19" x 10" 449.00
DCM301 160W/100W Mono XLR/Phono Phone/Posts b 525" x 19" x 12" 359.00
CETECIVIE
5825 75W/50W S Terminal Strip Terminal Strip 98 | 85"x4.2"x17” $695.00
58078 140W/100W M Terminal Strip Terminal Strip 98 | 85'x4.2"x17" 620.00
5807A 140W/100W M Terminal Strip Terminal Strip 98 | 857'x4.2"x17" 613.00
5805A 140W/100W M Terminal Strip Terminal Strip 98 | 85'x4.2"x17" 550.00
5808 140W/100W M Terminal Strip Terminal Strip 98 | 85'x4.2"x17" 410.00
5806 140W/100W M Terminal Strip Terminal Strip 9.8 85" x4.2" x1.7" 385.00
CETEC RAYMER
1811 [ 100w | M | Screw Terminal/RCA |  Screw Terminal | 77 [16.625" x 12.625" x4'|  290.00
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CREST AUDIO
1001A 55W/85W M XLR, 1/4" Barrier Binding Post 7 1.75" x 19" x 105" | $679.00
1501A 9oW/150W M XLR, 1/4”, Barrier Binding Post 7 175" x 19" x 105" 839.00
2001A 155W/250W M XLR, 1/4" Binding Post 2 35" x 19" x 13" 1,059.00
2501A 225W/360W M XLR, 1/4" Binding Post 3 35" x 19" x 13" 1,279.00
3000 260W/475W M XLR, 1/4", Barrier Binding Post, Barrier 4% 525" x 19" x 115" | 1,789.00
3001 260W/475W M XLR, 1/4”, Barrier Binding Post, Barrier % 525" x 19" x 115" | 1,589.00
4000 340W/600W M XLR, 1/4" Barrier Binding Post, Barrier 8 525" x 19" x 13" | 2,279.00
4001 340W/600W M XLR, 1/4", Barrier Binding Post, Barrier 58 525" x 19" x 13" | 2,079.00
8001 750W/1200W M XLR Binding Post, Barrier &0 525" x 19" x 13" | 2,799.00
Powertine
600 325W/235W | Stereo XLR/1/4" Phone 5-way Binding 43 35" x 19" x 16" 1,199.00
Micro Tech
1200 465W/320W | Stereo 1/4" Phone 5-way Binding 45 35" x 19" x 16" 1,199.00
Power
Base 2 320W/320W Stereo 1/4” Phone 5-way Binding K ) 35" x 19" x 16" 1,049.00
DC-300A 1l | 295W/175W [ Stereo 1/4" Phone 5-way Binding 45 7"x19"x 97" 1,049.00
Micro Tech
600 325W/235W | Stereo 1/4" Phone 5-way Binding 4 35" x 19" x 16" 949.00
Power Base|1200W/200W Stereo 1/4” Phone 5-way Binding K’} 35" x 19" x 16" 769.00
D-150A Sh | 150W/95W Stereo 1/4” Phone 5-way Binding 7 52"x19" x 87" 749.00
D-75 45W/35W Stereo XLR/1/4" Phone 5-way Binding 13 17" x 19" x 9” 524.00
DAX
A100 | 120w/8ow [ S | XLR..25"/RCA 25" Phono/5-way | 8 | 19"x35"x 11" | $599.00
DUKANE
1A3250 250W @8 N/A l Terminal Screw Terminal | 4 l 525"x19"x15" | $1,300.00
1A3125 125W @8 N/A Terminal Screw Terminal 2 525" x19"" x6.625" 665.00
Battery backup on B-version
173060 | sow@8 | NA | Terminal Screw Terminal | 6 | 5.25"x19"x6.25" | 538.00
ELECTRO-VOICE
E-V 7300 | 300w/200w | Stereo | XLR/Phono Binding Post | 3 1525"x19"x 12.75"] $958.00
FM ACOUSTICS
FM801 750W/420W S XLR 4-way Binding Post 63.8 | 482 x 177 x 360mm | $8,620.00
Banana plug socket
FM1000 750W/450W M XLR 4-way Binding Post 63.8 | 482 x 177 x 360mm | 6,880.00
Banana plug socket
FM300A 150W/100W S XLR/RCA 4-way Binding Post 26.4 | 482 x 82 x300mm | 2.740.00
FENDER
12235 [ 2x350w [ Stereo | Phono 5-way Binding Post__| 47| 525" x 19" x 13" | $749.99
HACOUSTIC USA
AP1120 120W @8 | M XLR/DIN BS/SPG 269 | 52" x 173" x 128" | $944.55
AP1075 75W @8 M XLR/DIN BS/SPG 205 | 52" x 173" x 12.8" 793.90
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HILL AUDIO
DX3000 900W/550W M XLR//4" Binding Post & Banana | %0 525" x 19" x 18" | $2,999.00
DX2000 650W/400W M XLR//4" Binding Post & Banana | 75 525" x 19" x 18" | 2,750.00
DX1000A | 800W/500W M XLR/1/4" Binding Post & Banana | & 525" x 19" x 12" | 2,450.00
DX1500 500W/300W M XLR//4" Binding Post & Banana | % 35" x19” x 13" | 1,449.00
DX800 400W/250W M XLR/1/4" Binding Post & Banana | 30 35" x 19" x 13" | 1,199.00
DX300 —/200W S XLR/1/4" Strip/Banana % 35" x 19" x 9” 899.00
HME
PA120 | 100W/60W | sPm | 1/4” phone | Push type | B ] 35"x19"x875" | $476.00
DAVID HAFLER
P500 400W/255W M .25""/Screw Terminal/XLR 5-way Binding Post 3 7" x19""x13" $1,095.0
P505 400W/255W M 25" 5-way Binding Post @8 19" x7.25" x 135" | 995.00
P230 175W/115W M 25" 5-way Binding Post % 525" x19"x105" |  560.00
P125 75\/62W M 25" 5-way Binding Post 2 35"x19"x9" | 45000
B
6208 l 200W | Mono [ terminals | 5-Way l 2.38L(card in mainframe) [ $783.00
INDUSTRIAL RESEARCH PRODUCTS
DH4020 . 100W | S |  BarrierStriporXLR |  Barrier StriporXLR | 135 175" x19" x14" | $1.012.00
JBL/UREI
6290 2KW/1.4KW | StereaMono XLR/1/4" Barrier Dual 5 Way | 63 7" x 19" x 14" | $1,299.00
6260 180W/600W | Stereo/Mono XLR/1/4" Barrier Binding Post 445 7" x 19" x 11" 870.00
6230 720W/420W | StereMono XLR//4" Barrier Binding Post 26.25| 525" x 19" x 11" 618.00
6215 225W/180W | StereaMono XLR/1/4" Barrier Binding Post 105 | 1.75" x 19" x 9" 576.00
6211 40W @ 8 M XLRN/4" Timed Wire Leads | 6.5 | 8" x8%" x 275" 312.00
6210 40W @ 8 M XLRN/4" Timed Wire Leads | 6.5 | 8” x 82" x 2.75" 279.00
JENSEN TRANSFORMERS
500 [ 150w/250W | Stereo |  XLR l 5-way | 51 | 17.25"x7"x155" N/A
McGOHAN ELECTRONICS
MS1001 100V @ 8 M Phono Screw Terminal 31 17" x 15" x 6" | $602.50
MS501 50W @ 8 M Phono Screw Terminal 30 17" x 115" x 6” 55150
MS351 - 35W @ 8 M Phono Screw Terminal 11 | 85"x9"x3625" 36150
MS201 20W @ 8 M Phono Screw Terminal 9 85" x9" x 3625" 24050
MS101 10W @ 8 M Phono Screw Terminal g 85" x 9" x 3.625" 21850
DEAN MARKLEY ELECTRONICS
RM-100MT | 100W @8 | M | XLR | XLR I = $599.00
All Tube power amp
MEYER SOUND LABORATORIES
MS 1000 | 1200W @4 | Stereo | XLR | 5-way [ 6 | 19" x525"x 16" [ $2,175.00
NUMARK ELECTRONICS
SA2200 [ 375W/225W | S | Parallel .25"/RCA | Universal Binding Post [ 2 | 197 x525"x12" | $89995
PASO/NIKKO
Alpha 650 350W @8 | Stereo XLR/Phono/Banana Phono 60.5 [ 725" x 19" x 18.33"| $1,499.00
Alpha450 | 220W @8 Stereo Phono Phono 475 | 725" x 19 x 1833"|  899.00
Alpha230 | 120W @8 Stereo Phono Phono 295 | 533" x 19" x 135" |  499.00
Alpha 130 100W @8 Stereo Phono Phono 265 | 533" x 19" x 135" 379.00
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DECA/1200 | 600W/350W | Stereo XLR/1/4” Binding Post/1/4” % 35" x 19" x 15" | $1,399.50
CS-1200 600W/350W | Stereo XLR/1/4” Binding Posts ] 7" x 18.875” x 155" 1,299.50
DECA/724 | 350W/200W | Stereo XLR/1/4” Binding Post/1/4” K 35" x 19" x 16" 999.50
CS-900 450W Stereo XLR/1/4" Binding Post/1/4” N/A N/A 949.50
CS-800 460W/280W | Stereo XLR/1/4"” Binding Posts G} 7" x 19" x 135" 799.50
M7000 350w Stereo 114" 1/4” N/A N/A 749.50
DECA/424 200w Stereo 114" 1/4"Balanced K<) 35" x 19" x 155" 699.50
M4000 250W Stereo 1/4” 174" N/A N/A 579.50
M3000 225W/M130W Mono XLR/1/4" Binding Posts Pl 525" x 19" x 125" 44950
M2600 130W/75W Stereo 114" 1/4"/Phone 29 1525" x 19" x 12.125"1  399.50
300 Monitor 150W Mono 1/4" 1/4" N/A N/A 299.50
POWER SOLUTIONS
PS-2000  [2000W/1500W] M XLR and Phono | WallReceptecle [ 7 | 35”x19” x 17" | $1.895.00
QSC AUDIO PRODUCTS
3800 600W/375W |  Stereo XLR/RTS/Barrier Strip 5-way Binding Post 6 525" x 159" x 19” | $1,958.00
3500 450W/300W | Stereo XLR/RTS/Barrier Strip 5-way Binding Post 0 35" x 159" x 19" | 1,488.00
MX2000 625W/375W | Stereo XLR/RTS/Barrier Strip 5-way Binding Post 6 525" x 159" x 19”7 | 1,395.00
3350 300W/200W | Stereo XLR/RTS/Barrier Strip 5-way Binding Post 4 35" x 1597 x 19”7 | 1,248.00
1700 500W/325W | Stereo XLR/RTS/Barrier Strip 5-way Binding Post 5 7" x 108" x 19” 1,098.00
MX1500 500W/330wW Stereo 1/4"{RTS/Barrier Strip 5-way Binding Post 4 35" x 179" x 19” 998.00
3200 140W/110W |  Stereo XLR/RTS/Barrier Strip 5-way Binding Post % 175" x 146" x 19" 958.00
1400 300w/200W Stereo XLR/RTS/Barrier Strip 5-way Binding Post K] 525" x 95" x 19” 768.00
1200 150W/100W Stereo XLR/RTS/Barrier Strip 5-way Binding Post 24 525" x 95" x 19” 548.00
1080 50W/35W Stereo XLR/RTS/Barrier Strip 5-way Binding Post 12 175" x 87" x 19” 488.00
A2150 150W @8 Mono Barrier Strip Barrier Strip 24 525" x 17" x 12" TBA
A2300 150W @8 S Barrier Strip Barrier Strip % 525" x 17"’ x 12" TBA
RTS SYSTEMS
410 W@ | M XLR/.25" Phono |  .25"/BindingPost | 6.75] 1.75"'x8.38" x 12"’ [ $410.00
RAMSA/PANASONIC
WA-755A 120W Mono | XLR/Phono/Screw Terminal Screw Terminal 275 420x147x276mm $850.00
WA-745A 60w Mono | XLR/Phono/Screw Terminal Screw Terminal 22 420x103x276mm 750.00
WA-735A 30w Mono | XLR/Phono/Screw Terminal Screw Terminal 176 420x103x276mm 650.00
WA-750A 120W Mono | XLR/Phono/Screw Terminal Screw Terminal 264 420x147x276mm 625.00
WA-740A 60w Mono | XLR/Phono/Screw Terminal Screw Terminal 209 420x103x276mm 510.00
The following four models are 2-channel PA rackmount
WP-9440 | 350W @8 Stereo XLR/Phono 5-way Binding Post 748 480x145x486mm $2,090.00
WP-9220 300wW7200W Stereo XLR/Phono 5-way Binding Post 385 480x145x383mm 1,090.00
WP-9110 150W/100W Stereo XLR/Phono 5-way Binding Post 286 480x105.5x383mm 840.00
WP-9055 | S0W @ 8 Stereo XLR/Phono 5-way Binding Post 18.7 480x59x333mm 590.00
RANDALL ELECTRONICS
RPM@-360 | 600W/500W Stereo XLRA/4" 5-way/1/4"” 38 35"x19"x 16" TBA
RPM2-126 | 400w/20w Stereo XLR/1/4" 5-way/1/4” 23 525"x19"x 12" $575.50
RPM2-80 | 200W/160W Stereo 1/4" 1/4" 12 1.75"x19" x 10" 429.50
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RANE
MA6 150W/100W 6¢ch Phono Terminal 4 525" x 19”7 x 115" | $1.349.00
HC6 350mw 6ch Phono Phono 8 1.75" x 19" x 85" 369.00
HM42 350mwW Stereo Phono Phono &) 175" x 19”7 x 5.25" $29.00
RICKENBACKER INTERNATIONAL
RAB00 440W/280W = Stereo XLR/Phono Banana/Terminals ¥ (19”7 x 575" x 16.125"] $999.00
RA300 220W/140W Stereo XLR/Phono Banana/Terminals 2 19” x 4" x 15.875" 649.00
ROSS SYSTEMS — IMC
Mega? | 190w @8 | Stereo | 1/4” | 1/4"/Banana | 6 | 357x195” x 17" | $449.95
(7)) SCS/SOUND CODE SYSTEMS
: 2600A 600W/350W | Stereo XLR/Phono 5-way Binding 2 55" x 19" x 12.25" | $1,099.00
u 2450A 450W/275W Stereo XLR/Phono 5-way Binding 4 55" x 19" x 12.25” 899.00
- 2350A 350W/260W | Stereo Phono 5-way Binding 3B 55" x 19" x 12.258”" 729.00
“ 2150A 150W/100W | Stereo Phono 5-way Binding 24 35" x 19” x 10” 579.00
e SOUNDCRAFTSMEN
J 900x2 675W/375W ™ XLR/Phone Binding Post &6 525" x 19” x 165" | $1,599.00
‘ PM860X2 | 315W/210W | 4 Channel Phone Binding Post 2 525" x 19" x 14" | 1,247.00
RA7502 420W/275W M Phone Binding Post 53 7" x19” x 15” 1,049.00
E RA7501 420W/275W M Phone Binding Post 2 7" x19” x 15" 949.00
RA6501 420W/275W S Phone Binding Post 50 7" x 19" x 15" 849.00
< 450X2M 315W/210W M XLR/Phone Binding Post K] 525" x 19" x 12" 899.00
450X2 315W/210W M XLR/Phone Binding Post K] 525" x 19" x 12" 799.00
200X2M 210W/145W S XLR/Phone Binding Post 2 525" x 19" x 15" 799.00
“ 200X2 210W/145W S XLR/Phone Binding Post K] 525" x 19" x 15” 699.00
u PM860 315W/210W S Phone Binding Post 20 825" x 5" x 14" 599.00
SOUNDTECH
PL450 450W/240W M XLR/Phono Phono/Banana % 35" x 19" $999.00
PL1000
o 4-channel | 250W/153W | Quad/Tri/S XLR/Phono Phono 4% 35" x 19” 1,099.00
‘ PL300 300W/140W M XLR/Phono Phono/Banana 3B 35" x 19" 799.00
PL500 250W/153W M XLR/Phono Phono P! 35" x 19” 699.00
PL150 150W/80W M XLR/Phono Phono/Banana 2 35" x 19” 599.00
SPECO DIVISION, COMPONENTS
PAT120 50N M .25"'/Phono/RCA Screw Terminal 2 55" x 17" x 14’ $299.95
PAT60 20N M .25"'/Phono/RCA Screw Terminal 9 45" x10" x 85" 159.95
PAT30 10W M RCA Screw Terminal 9 45" x10" x 75" 119.95
SPECTRA SONICS
712 70W Stereo Phono Binding Post 24 19” x 145" x 55" | $760.00
7128 60N Stereo Phono Binding Post 2 35" x 19" x 13" 595.00
701 80W/160W N/A Hardwire Binding Post 88] 25" x 10” x 1.875” 108.00
STUDER REVOX
B242 1 200W/200W | sm | RCA/XLR | Binding Post |7 | 77" x6”x14.2" | $3,000.00
SYMETRIX
A-220 | oow | sm | 25"/XLR | Barrier Strip [ 9 | 19"x175" $315.00
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TANNOY NORTH AMERICA
SR840 500W/250W | Sor M XLR or Phono Binding Post 53 5.25"x19"x 19" $3,495.00
SR740 750W/425W | Sor M XLR or Phono Binding Post 61 h25"x19"x165” | 1,995.00
SR140 L 225W/150W | Sor M XLR or Phono Binding Post 26 525" x19"x 12" 995.00
TAPE-A-THON
AM203A W @ 8 Mono RCA/Phono N/A 6 8" x 8" x 35" $360.00
AM202A 40W @ 8 Mono RCA/Phono N/A 5 8" x 8" x 35" 310.00
AM101A W @ 8 Mono RCA/Phono RCA/Phono 7 8” x 8” x 35” 265.00
AM252A 20W @ 8 Mono RCA/Phono RCA/Phono 4 8” x 6" x 35" 215.00
AM251 10W @ 8 Mong RCA/Phono RCA/Phono 4 8” x 6” x 35” 190.00
TIMES ONE TECHNOLOGY
PA2700 700W/400W Dual RTS/XLR 5-way 53 525" x19"x 125" $1,200.00
PA2900 900W/500W Dual RTS/XLR 5-way 60 525"x19"x1325" 1,500.00
TOA ELECTRONICS
P-924 240W @8 M Screw Terminal/Card edge Screw Terminal 43 59" x 165" x 13.1"" | $1,075.00
P-912A 120W @8 M Screw Terminal/Card edge Screw Terminal 312 | 5.7 x 165" x 12.4” 599.00
P-906A 60W @8 M Screw Terminal/Card edge Screw Terminal 229 | 57 x 165" x12.4” 491.00
P-300D 480W/300W S XLR Binding Post 4 19" x 875" x18.75”" | 1,798.00
P-150D 220W/150W S XLR Screw Terminal 4 19 x5.25" x18.75"" | 1,111.00
P-75D 100W/75W S XLR Screw Terminal 29 19" x35"” x 18.75”" 825.00
P-300M 480W/300W M XLR Screw Terminal @ 19" x8.75"x18.75""| 1,174.00
P-150M 220W/150W M XLR Screw Terminal 40 19" x5.25’’ x 18.75" 898.00
YAMAHA/ PROFESSIONAL AUDIO DIVISION
PC2002M 240W @8 Stereo XLR/A/4" Binding Post 45 7"x19" x 16" $1,650.00
PD2500 360W/250W | Stereo XLR Binding Post 265 | 35"x19"x19” 1,545.00
PC2002 240W @8 Stereo XLR/1/4" Binding Post 4 7" x 19" x 16" 1,485.00
PC1002 150W/100W |  Stereo XLR/1/4" Binding Post A 525" x 19" x 16.75" 985.00
P2250C 265W/185W | Stereo XLR/3-way Barrier Barrier Strip 4 525" x 19" x 16.75"|  895.00
P2250 265W/185W | Stereo XLR//4" Binding Post/1/4” 4 525" x 19" x 16.75" 895.00
P2150C 165W/105W |  Stereo XLR/3-way Barrier Barrier Strip 374 1525" x 19" x 16.75" 695.00
P2150 165W/105W |  Stereo XLR/1/4" Binding Post/1/4" 37.4 | 525" x 19" x 16.75"]  625.00
P1250C 265W/185W Mono XLR/3-way Barrier Barrier Strip 3 525" x 19" x 16.75"|  595.00
P1250 265W/185W Mono XLR/1/4" Binding Post/1/4” K¢ 525" x 19” x 16.75"|  595.00
P2075C 75W/50W Stereo XLR/3-way Barrier Barrier Strip 21 (375" x 19" x 14.375']  495.00
P2075 75W/50W Stereo XLR/1/4" Binding Post/1/4” 21 |1375" x 19” x 143751  495.00
P1150C 165W/105W Mono XLR/3-way Barrier Barrier Strip 286 [ 525" x 19" x 16.75" 495.00
P1150 165W/105W Mono XLR/1/4” Binding Post/1/4"” 289 ] 525" x 19” x 16.75" 495.00
YORKVILLE
BETA-800 |400W @4 x 2| Stereo 1/4" 1/4" 60 21" x 165" x 75" | $995.00
AP-500 250W @4 x 2| Stereo 1/4"/XLR 1/4"/Binding Post 4 22" x9" x 7" 775.00
BETA-500 310W @4 Mono 1/4" 1/4” 45 21" x 155" x 7" 585.00
BETA-150eq| 150W @4 Mono 1/4" 1/4" 2 22" x9" x7" 375.00
BETA-150 150W @4 Mong 1/4" 1/4" 2 22" x9"x71" 315.00
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POWER AMPLIFIERS

AB International
Electronics Inc.
1830-6 Vernon St.
Roseville, CA 95678
(916)783-7800

AMR (Audio Media
Research)/Peavey
PO. BOX 1230
Meridian, MS 39301
(601)483-5372

ATl - Audio Technologies
inc
328 Maple Ave.
Horsham, PA 19044
(215)443-0330

Altec Lansing Corp.
Box 26105
Oklahoma City, OK

73126-0105
(405)324-5311

Ashly Audio, Inc
100 Fernwood Ave.
Rochester, NY 14621
(716)544-5191

Audio Centron/St. Louis
Music
1400 Ferguson Avenue
St. Louis, MO 63133
(314)727-4512

BGW Systems, Inc
13130 S. Yukon Ave
Hawthorne, CA

90251-5042
(213)973-8090

Biamp Systems
14270 NW Science
Park
Portland, OR 97229
(503)641-7287

Bogen Communications,
Inc.
PO Box 575, 50 Spring-
S
Ramsey, NJ 07446
(201)934-8500

Boulder Amplifiers
3101 Third St.
Boulder, CO 80302
(303)449-8220

Bryston Vermont Ltd.
RFD #4, Box 2255
Montpelier, VT 05602
(802)223-6159

Carver Corp.
20121 48th Ave. W.
Wynnwood, WA
98036
(206)775-1202

SOUND & COMMUNICATIONS
POWER AMPLIFIER

SOUND SYSTEM COMPANIES

Carvin Corp.
1155 Industrial Ave.
Escondido, CA 92025
(619)747-1710

Cetec lvie
1366 West Center St
Orem, UT 84057
(801)224-1800

Cetec Raymer
7315 Fulton Ave.
N. Hollywood, CA
91605
(213)875-0423

Crest Audio
150 Florence Ave.
Hawthorne, NJ 07506
(201)423-1300

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

DAX Audio Group, Inc.
1231 S.E. Gideon St.
Portland, OR 97202
(503)232-4445

Dukane Corporation
2900 Dukane Dr.
St. Charles, IL 60174
(312)584-2300

Electro-Voice, Inc.
600 Cecil St
Buchanan, M| 49107
(616)695-6831

FM Acoustics Limited
(USA)
PO Box 854
Benicia, CA 94510
(707)745-4444

Fender Musical
Instruments Corp.
1130 Columbia Street
Brea, CA 92621
(714)990-0909

David Hafler Company
5910 Crescent Blvd.
Pennsauken, NJ

08109
(609)662-6355

Hill Audio, Inc.
5002 #B N. Royal
Atlanta Dr.
Tucker, GA 30084
(404)934-1851

HM Electronics, Inc.
6675 Masa Ridge
Road
San Diego, CA 92121
(619)535-6000

Industrial Research
Products
321 Bond St.
Elk Grove Village, IL
60007
(312)439-3600

Innovative Electronic
Designs, Inc.
9701 Taylorsville Rd
Louisville, KY 40299
(502)267-7436

JBL Professional
8500 Balboa Blvd
Northridge, CA 91329
(818)893-8411

Jensen Transformers,
Inc.
10735 Burbank Blvd
N. Hollywood, CA
91601
(213)876-0059

Dean Markley Electronics
Inc.
3350 Scott Blvd., Suite
45
Santa Clara, CA
95054
(408)988-2456

McGohan Electronics,
Inc.
1033 Fairway Dr.
Bensenville, IL 60106
(312)595-2342

Meyer Sound
Laboratories, Inc.
2832 San Pablo Ave.
Berkeley, CA 94702
(415)486-1166

Numark Electronics
503 Newfield Ave.
Edison, NJ 08837
(201)225-3222

Paso Sound Products
14 First St.
Pelham, NY 10803
(914)738-4800
Peavey Electronics Corp.
PO Box 2898
Meridian, MS 39301
(601)483-5365

Power Solutions, Inc.
10681 Haddington, #
190
Houston, TX 77043
(713)932-9847

QSC Audio Products, Inc.

1926 Placentia Ave

Costa Mesa, CA
92627

(714)645-2540

Ramsa/Panasonic
6550 Katella Ave.
Cypress, CA 90630
(714)895-7272

Randall Electronics
1132 Duryea
Irvine, CA 92714
(714)261-6304

Rane Corp.
6510 216th S.W.
Mountlake Terrace,
WA 98043
(206)774-7309

Rickenbacker
International Corp.
3895 S. Main St.

Santa Ana, CA 92707

(714)545-5574

Ross Systems/IMC
PO. Box 2344
Ft. Worth, TX 76113
(817)336-5114

SCS/Sound Code
Systems
P.O. Box 2198
Garden Grove, CA
92643
(714)554-0903

Soundcraftsmen
2200 S. Richey
Santa Ana, CA

92705
(714)556-6191

Sound tech
230 Lexington Dr.
Buffalo Grove, IL
60089
(312)541-3520

Speco Division,
Components
1172 Rt. 109
P.0O. Box 624
Lindenhurst, NY

11757
(516)957-8700

Specta Sonics
3750 Airport Rd.
Ogden, UT 84405
(801)392-7531

Studer Revox America,
Inc.
1425 Elm Hill Plke
Nashville, TN 37210
(615)254-5651

Symetrix, Inc.
4211 24th Ave. West
Seattle, WA 98199
(206)282-2555

Tannoy North America,
Inc.
300 Gage Ave. Unit 1
Kitchener, Ontario,
Canada N2M 2C8
(519)745-1158

Tape-A-Thon
13633 Crenshaw
Blvd.
Hawthorne, CA
90250
(213)676-6752

Times One Technology
22937 Arlington Ave.
Torrance, CA 90501
(213)325-5200

TOA Electronics, Inc.
480 Carlton Court
South San Francisco,

CA 94080
(415)588-2538

Yamaha/Professional
Audio Division
6600 Orangethrope

Ave.
Buena Park, CA
90620
(714)522-9011

Yorkville Sound
56 Havester Ave.
Batavia, NY 14020
(716)344-1978
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Yamaha has
gone commercial.

It had to happen. Our
original P-Series professional

ular that we went commercial.
Taking all the performance,
reliability, and features of
those workhorse amps and

Z‘“ 5 jal applications require.

O ez Like calibrated input
attenuators for easy, accurate sensitivity adjust-
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