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The first 500-Hz Driver 
that doesn't turn cymbals 

into trash can lids 

Listen to most of today's 
HF drivers, including our leading 
competitor's, and you could logically 
conclude that "trashy" sound is an 
inescapable fact of life. Poor definition, 
inadequate output beyond 10 kHz, 
annoying breakups, and "ringing" are all 
too common. 

EV engineers, rejecting the 
notion that poor high frequency 
sound is inevitable, created the 
DH1A, a driver that deals effectively 
with every one of these problems. 

To boost high-frequency output 
we utilized a magnet with the 
greatest flux density available, plus 
an optimized, balanced magnetic 
circuit to "stiffen" the coupling 
between the amplifier and the 
diaphragm. The resulting increase in 
high-end response also solved the 
problem of definition and articula-
tion, so the sound is cleaner and 

match. And our EV-exclusive 
PROTEF" feature that guards 
against voice coil damage. 

Talk, as they say, is cheap. 
So, we insist that you make us prove 

our claims. Audition a DH1A today 
and hear for yourself how easily you 
can bid a hasty goodby to trash-can 
cymbals and high-end distortion. 

For more information, write 

Electro-Voice, Inc., 600 Cecil Street, 

Buchanan, MI 49107. 

E y ElectreVoice 
SOUND IN ACTION 
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livelier, with better transient-handling 
capability. As a result, trashy 
instrumental and vocal sounds are 
consigned to the trash can, where 
they belong. 

The 10 kHz breakup you've 
heard in our competitor's driver was 
eliminated by using a 3-inch 
diaphragm instead of the other guy's 
4-inch component, moving the 
primary diaphragm breakup point all 
the way out to 16 kHz, well beyond 
fundamentals and first harmonics. 

A field-replaceable diaphragm, 
we reasoned, could make the DH1A 
still more useful. So we made that a 
part of the package, too. Plus the 
option of 8- and 16-ohm impedance 



What sound does a loudspeaker make 
when it's on backorder? 

No sound at all, obviously 
But you may hear loud noise from customers 

whose requirements cant wait. 

Quam, we don't like backorders any 
nore than you do... in fact, we won't 
olerate them! To give you total protection 
rom backorders, we keep 60,000 
;peakers in stock at the factory, so we 
an always ship,within 24 hours of your 
)rder,any standard item, including line 
natching transformers and ceiling grills or 
;peakeritransformer/baffle assemblies. 
3o when you deal with Quam, your work 
;chedule won't be delayed because the 

uant 
The sound, 
Decision 
OUAM NICHOLS COMPANY 
234 EAST MARQUETTE ROAD 
CHICAGO, ILLINOIS 60637 
(312)488-5800 

speakers you need are missing from your 
shelf. Nor will you have to tie up cost in 
:nactive inventory to guard against 
shortages. Nor will you ever have to worn 
about a speaker causing a call-back. At 
Quam, we believe in allowing sound 
contractors the peace of mind that 
comes from having a totally reliable 
source for speakers. 

Doesn't that sound good to you? 
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Our Real-Time Analyzer is so revolutionary, 
people am paying millions 

just to listen to the test signal 

Unlike any other test instrument, the new dbx RFA-1 lets 
you measure frequency response with the music itself as the 

test signal. In real time. In 
real situations. In depth, in 
detail, and with remark-
able certainty. 

In other words, the dbx 
RTA-1 is capable of telling 

you virtually anything about the frequency response of any hall, 
system, or piece of equipment you want to measure. Even if 
several thousand people happen to be listening. 

Of course, the RTA-1 has other features too (would you 
expect any less from the makers of the world's leading signal-
processing systems?). You can store up to 16 curves in its 

• 

J. 

memory, and recall them forcomparisons, inversions or other 
manipulations. You can hold peaks, isolate any one of its 1/3-
octave bands, and average performance signals over any period 
of time. You can even measure the old-fashioned way, using the 
RTA-1's stereo pink-noise generators. 
We should also point out the RTA-1's compatibility with 

equalizers, PCs, color monitors and printers; its flexible micro-
computer architecture (complete with user-friendly menus and 
Help function); its two microphone inputs, six line inputs, 
built-in preamps and phantom power supplies. 

Ca111-800-525-7000 x D251 for an analysis of our real-time 
analyzer, including an Engineer's Information Packet. In the 
meantime, you can sit back and enjoy our test signal. 

A division of BSR NA Ltd., 71 Chapel St., Newton, Mass. 02195 



EDITORIAL 

Guest Editorial: 

Foreground Music: 
Opportunities For 

The Future 
Once in awhile it's a good idea to sit back and take stock of what's going 

on around you, just to see if you're missing anything. I happen to be knee 
deep in the foreground music industry, so I'll tell you what it looks like to me. 
My concept of foreground music is a hardware/software system which pro-

vides customers with the music they want to hear, the way they want to hear 
it. Choice and quality are critical. That is the force behind the foreground 
music explosion. Convenient, programmable, high quality on-premise equip-
ment, and popular music, licensed from the major record labels, are the 
means that make it happen. 
While ordinary background music sales have remained flat or shrunk in 

most markets, foreground music sales have been soaring. In little more than 
10 years, it has dramatically changed the commercial music business. To-
day, in virtually every market, foreground music is the music of choice for 
the majority of the market. "Choice" is a key word and a major reason for 
this trend. 

In the past, the market was less demanding. Customers were allowed on-
ly one style of music—a state of affairs that the market tolerated for many 
years. It was possible for a single business to supply the music needs for 
an entire city with an SCA or phone line broadcast system and one style 
of generic music. For independent sound contractors and companies involved 
in the security and telecommunications sides of the industry, there was 
simply no room for sales opportunities. As a result they gave up their music 
sales to the local background music monopoly. 

With the advent of high fidelity home systems, LPs, CDs, and the ex-
plosion in popular music, businesses demand choice and quality in their 
music. The "one-size-fits-all" approach no longer sells. Today's foreground 
music supplier allows the contractor to offer his client exactly what he 
wants—choice and quality both in his music and his music system. Literal-
ly thousands of hours of music programming are available to him, running 
the full range of musical styles from classical to pop to jazz (and even good 
old BGM). With complete customer service, billing, and distribution serv-
ices, the contractor can be confident that his customer's needs will be fully 
met by his foreground music supplier. 
Choice of music demands control over which style is played, and when 

it is played. Reliable, durable, high fidelity tape systems have become the 
standard in modern foreground music systems. Multi-channel broadcast sys-
tems showed a lot of promise but have turned out to be too limited in choice 
of music, fidelity, and profitability. Only on-premise music systems allow 
the client to change his music throughout the workday, permitting him to 
get the most out of the broad choice of styles available to him. 
The right music demands the right sound system. Foreground Music has 

opened up a whole new market of systems design and installation which 
has never existed before. The standards for environmental music systems 
have escalated. People hear the same songs they're used to hearing on their 
CD player at home, and they know what they should sound like. With the 
arrival of high quality commercial software and playback equipment, cus-

(continued on page 73) 
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If form follows function, this is the shape 
for purer sound and greater flexibility. 

You're looking at the Bose Acoustic Wave* Cannon, system—a patented design that uses 
two columns of air instead of a direct- radiating vibrating speaker cone—to launch low 
frequencies, resulting in purer sound. It's light in weight, delivers bass from 25 to 125 Hz 
with substantially reduced distortion, is easy to install, and can even be interlocked to form 
rigid arrays. 

The Cannon system is part of the -iew Professional Waver''' systems from Bose. When 
combined with Bose 802— Series II speakers and a WSC-1 system controller, the Cannon 
system becomes the foundation of a unique high-
performance, extended bandw:dth installed sound 
system. Its purer sound and greater flex bility make it 
the logical choice for your next application. 

For more information, write Bose Corperation, 
Dept. SC; The Mountain, Framingham MA 01701. 

t.,Copynpret nele Flow Cepwatkx, AY n0%16..441 

The Bose Professional Wave sound system. 

___1717ME-
Better sound through research_ 
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BIAMP'S SYSTEMS SELECTED BY RODGERS ORGAN TO PROVIDE AMPLIFIERS 

Rodgers Organ Company has announced that it has contracted with Biamp Systems 
for the development and manufacture of power amplifiers to be used in Rodgers' 
organ products. Biamp has been commissioned to design a 150 watts per side 
MOSFET stereo amplifier for Rodgers. The amplifier will be rack mounted, two 
spaces high with passive cooling. The initial order is for 1,000 units. 

RING GROUP OF NORTH AMERICA GETS NEW PRODUCT MANAGER 

Sound & Communications has learned that Joel Kahn has just been hired as product 
manager by Ring Group of North America. Kahn is a seasoned senior executive in 
the communications industry. His new responsibilities in Ring's intercom group will 
include sales and distributor support. Kahn previously served a one year stint as 
Bogen's director of marketing. He also spent six years with Executone as product 
manager of the Internal Communications Products Group. 

BOSE TO PROVIDE SOUND FOR '88 WINTER OLYMPICS  

Bose Corp. has announced that it has been named official supplier of professional 
sound system equipment by the XV Olympic Winter Games Organizing Committee in 
Canada. Bose will provide sound systems for all 12 venues at the Calgary games, which 
begin February 3, 1988. Bose expects that the 16-day event will require more than 450 
loudspeakers and 75,000 watts of amplifier power. The company will use a number 
of its professional loudspeaker products, including the 802, 402, and 102 systems. 

AGFA-GEVAERT INC. MAKES MAGNETIC TAPE DONATIONS 

As part of a campaign to assist entertainment and information projects in the public 
interest, Agfa-Gevaert, Inc., has donated audio and video mastering tape to Orpheum 
Records and AIDSFILMS. Orpheum Records used AGFA PEM 469 audio mastering tape to 
record the song, "A Time for Heroes," the official theme of the 1987 Summer Special 

Olympics, an athletic event for the mentally handicapped (see story, page 54). The re-
cording represents the musical efforts of Meat Loaf and Germany's Tangerine Dream. 

AIDSFILM is a nonprofit organization that produced and distributes a series of 
public service announcements to educate the public about AIDS. Company producer 

Franklin Getchell directed the film, " Sex, Drugs and AIDS," which has been 
endorsed by the New York City Board of Education. Agfa Super HGX VHS cassettes 

are being used to distribute the spots to regional and national broadcasters. 

POPE USED HME WIRELESS MICROPHONE DURING U.S. VISIT 

For the first time in history the Pope used a wireless microphone. Pope John Paul II 
wore an HM Electronics, Inc. (HME) Wireless Microphone during his visit with over 
6,000 school children at his Universal Studios Amphitheatre teleconference. The Pope 
wanted to be able to move about freely among the children at the Amphitheatre 
while answering questions via two-way closed circuit television from kids in St. 

Louis, Denver, and Portland. Mayhew 8e Co. in Burbank, a wireless supplier to the 
broadcast, motion picture and entertainment industry, used HME's new Series 50 
wireless microphones which were introduced only days before the Pope's visit. The 
body pac unit was concealed under the Pope's cassock, where it transmitted to HME's 
new RX520 switching diversity receiver, located under the stage. A 3/8 inch piece of 
steel was placed on the front of the stage risers for the Pope's protection, but this did 
not interfere with the performance of the microphone, according to the company. 

In related news, HME has signed a master distributor agreement with Gexco Inter-
national, Inc. Gexco will be distributing HME's complete line of professional audio 
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equipment to all territories except Australia, Canada and Mexico. Gexco will have 
HME products available for shipment in their New Jersey facility. They will also be 
available to provide technical support to the international market. 

GENTNER ELECTRONICS CORP. ACQUIRES ADVANCED DESIGN TECHNOLOGY 

Gentner Electronics Corp. has announced the acquisition of Advanced Design 

Technology (ADT). ADT is a firm specializing in computer aided design and layout of 
printed circuit boards. According to Russel Gentner, president of Gentner, the ac-
quisition of ADT will facilitate the flow of new product development by providing 
rapid turn-around of technically advanced printed circuit boards. He also said that 
the company's capability of producing custom and OEM products will be enhanced. 

SOUNDTRACS WINS SECOND QUEEN'S AWARD  
English mixing console manufacturer Soundtracs, Plc. has been awarded the Queen's 
Award for Export, 1986, an award that signals out a combination of export sales and 
excellence in quality. This is the company's second such award, the first being for 

1984. 

According to S. Richard Ravich, president of AKG, Soundtracs' success is based on its 

continued development in product design combined with reaching new levels of ex-
port. "We're using computer aided design and production systems to determine the 
cleanest, most direct signal pitch and doing it more economically," he said. "Through 
better design, we're speeding up production and producing a quieter and more effi-
cient product. Also, we've increased new product output from two to four consoles 

per year and have opened new markets throughout the world." 

NATA'87-UNICOM 1 TO FEATURE RECORD NUMBER OF NEW EXHIBITING COMPANIES 

Over one third of the current exhibitors for NATA'87-Unicom 1 Expo and Conference are 
first-time NATA convention participants, the North American Telecommunications 
Association (NATA) announced. The expo and conference is scheduled December 2-4 at 
the Dallas Convention Center. "We have never has such a high percentage of first-time 
exhibitors," said NATA convention director Karen Palermo. "This is a clear indication 
that industry members want to reach the broader computer-communications 
marketplace at Unicom 1. Most of these new exhibiting companies are from the data in-

dustry." Applied Voice Technology, Armiger, Cannon, RAD Data Communications, Inc., 
and Texas Instruments are just some of these first-time participants. 

FANE ACOUSTICS AND 1VIcKENZIE ACOUSTICS JOIN FORCES  
Two UK chassis manufacturers, Fane Acoustics Ltd. and McKenzie Acoustics Ltd., 

have joined forces. The deal will see Fane Acoustics' parent company, Audio Fidelity 
PLC, acquire control of McKenzie Acoustics and its product lines which include 
loudspeakers, loudspeaker enclosures, amplifiers and crossovers. Both companies in-
tend to maintain their separate companies, separate company HQ's, separate product 
lines and separate product identities in a bid to improve market share. 

In a related issue, McKenzie Acoustics has appointed Bunn International Inc. as its 
sole US distributor. Initially Bunn will carry McKenzie's Studio 7 and Professional 
series drivers that will be warehoused at its Elkhart, IN, headquarters and be 
responsible for Elkhart/Goshen setting up a distribution network for McKenzie 

products in the US. 
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CONSULTANT'S COMMENTS 
by Marc L. Beningson 

Jaffe Acoustics, Inc. 

Design/Build Projects, Part II 

Design-build contracts, as we have 
discussed before, comprise the 
bulk of many sound contrac-

tors work. Ranging from small school 
and church systems with minimal 
budgets to huge low voltage systems 
with appropriate budgets, a sole con-
tract is tendered by the owner for both 
design and installation of the sound 
system. While occasionally a consult-
ant may be employed to prepare a 
general outline specification, most of 
the time the bidding contractors must 
propose both a design concept and an 
installed price. Of course, concepts 
and prices can vary wildly from one 
proposal to another. And unless there 
is a technical merit scoring or other 
evaluation of the various proposals, the 
least practical, worst thoughtout, in-
adequate or lowest priced system will 

win. This, of course, is the disadvan-
tage of the design-build situation. 
Hiring an independent consultant to 

prepare a specification is an insurance 
policy of sorts, assuring the owner of 
a correct and adequate design concept 
and a secure specification to the bid 
among equally qualified contractors. 
However, many owners are under the 
impression that the less expensive 
solution is a design-build contract 
because the consultant's fees are elimi-
nated, and "absorbed" by the con-
tractor. This is only partially true, 
because the contractor who does not 
include dollars for design and devel-
opment in his bid does not have a true 
accounting of his costs, and is destined 
to lose money in the long run. Design 
costs must be accounted for. 
How will the design concept be 

formulated and how will it develop in-
to a fully engineered installation? 
What resources can be used? Here are 
a few possibilities: Your salesman has 
a good knowledge of what is popular, 

"The last resource 
for a design-build 
contractor may be 
surprising to some— 
how about hiring a 
consultant?" 

well priced, and what has worked for 
him in previous installations. He has 

(continued on page 71) 

BURGER KING HAS MUSIC "THEIR WAY" 
Functional Communications Corp., the Muzak affiliate in upstate 
New York, serves the business areas of Rochester, Albany and 
Syracuse, NY. They provide background and foreground music 
for a broad spectrum of retail, restaurant, and industrial locations. 

Wendell Martin, Vice President of Engineering for Functional 
Communications Corp., has designed the Muzak background 
music system for many BURGER KING Restaurants. Reviewing 
the drawings at the S. Salina Street, Syracuse location he 
concluded that using standard loudspeakers would require the 
need to install six units. However, Wendell determined that one 
Soundsphere #110 in the center of the dining area would do the 
job effectively. 
Choosing a sandtone color, the speaker blended in with the 
wooden ceiling decor. By utilizing one speaker unit, a cost 
saving was effected in materials and labor. When asked about 
the Soundsphere #110, the manager stated, " It's the best Burger 
King I have been in for even background music:' 
FCC has also used Soundspheres in the main terminal building at 
Syracuse Airport and the Danbury Fair Mall in Connecticut. 
John Romig, President of FCC, stated "Soundsphere equipment 
is an effective tool for acoustically challenging environments 
 that means business!" 

Write or call direct for further information. 

SOUNDSPHERE FRODUCT OF SONIC SYSTEMS, INC. 
737 Canal Street • Bldg 23B • Stamford, CT 06902 • USA • Tel (203) 356-1136 
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Refined. 
MA/MR Series mixer/amps put style in sound 
reinforcement. The MA/MR Series mixer/amps look 
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. liwo 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: 

TM 

University 
Sound 
a MARK IV company 

600 CECIL STREET 
BUCHANAN, MICHIGAN 49107 

(616)695-6831 
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How To Win Customers and 
Influence Profit Margins 

W hen the staff of Sound Advice 
Institute of Willmar, Min-
nesota, discovered the best, 

fastest, easiest and cheapest way to 
generate new business—and profits— 
you'd think they'd want to keep a se-
cret like that to themselves. Not true. 

After developing and fuie-tuning the 
marketing tool that turned the volume 
up loud and clear for their own con-
tracting business, they're now making 
this unique tool available to sound 
contractors all over the United States. 
Funny thing is, the program is so 

simple to implement and so cost-
effective it's a wonder someone hasn't 

Sally S. Petersen is a Minnesota-based 
free-lance writer and the editor of several 
books. 

thought of it before. 
Actually, this type of marketing tool 

isn't a particularly new idea in itself, 
but it is to the sound contracting 
business. 
"To our knowledge, no other sound 

contractor has done this before," said 
Randy Huisinga, president of Sound 
Advice Institute. 
"We knew that direct mail news-

letter advertising was probably the 
best buy for a sound contractor," 
Huisinga continued. "It's a great way 
to communicate with existing and 
potential customers. And the soft-sell 
newsletter approach is a popular and 
successful way to generate new busi-
ness. But we simply never got around 
to actually doing it, which was a mis-
take. But at the time we didn't realize 

sipecefece e\t: 
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For more details call 
Tom Roseberry at 
Innovative Electronic 
Designs, Inc. 
(502) 267-7436. 

by Sally S. Petersen 

what we were missing out on." 
Since good intentions alone weren't 

solving any problems, the company 
finally reached a level of frustration 
that demanded action. 
"We could see what the churches' 

needs were. We knew we had big holes 
that needed filling. But nothing 
changed until we plunged right in and 
hired a direct marketing consultant 
who specialized in producing high-
tech quality newsletters. Under his 
direction we began to publish a pro-
fessional newsletter that provided 
practical help to everyday church 
sound problems. That's what brought 
results," explained Ronald Huisinga, 
owner and general manager, referring 
to the 350 percent increase in his com-
pany's business in less than two years. 

Life at the company hasn't been the 
same since. Company visibility has in-
creased by 8-10 times. The phones 
don't stop ringing during the two 
weeks following each quarterly 
mailing. 
Compared to other forms of adver-

tising, the direct mail newsletter ap-
pears to be the most efficient use of 
advertising dollars. As a method of ac-
quiring new business, it gets more 
"db" for the dollar. 
Sound Advice Institute, after doing 

extensive research, has discovered that 
professional sound system designs and 
installations for churches will be, 
within the next 5-10 years, the focus 
for future growth. 
Why? Take a look around you. 

Many locations—even small towns— 
are equipped with a few schools and 
maybe a municipal auditorium. But 
take a closer look and notice the large 
number of churches that dot the 
horizon. 
"Because of the clear results of our 

recent survey, we're convinced that 
providing churches with valuable tech-
nical sound information will be our 
main emphasis," said Chris Olsen, 
marketing director. "That's also why 
we have tailored our newsletter pack-

(continued on page 73) 
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• Ifonly the rest 
of show business was 

this reliable. 
When you're on tour, Murphy's 

Law rules. 
The bus overheats. Rain's predicted 

for your outdoor show in Phoenix.The 
caterers left brown M&Ms in the back-
stage buffet and the band won't go on 
until they're removed. 

In short, there are precious few 
things you can really count on. And one 
of them is the new Yamaha PM1800 Pro-
fessional Audio Mixing Console. 

The PM1800 inherited most of its 
features and capabilities from the legen-
dary PM3000. So it's already got a lot 
going for it. 

Most importantly, though, the 
PM1800 is remarkably reliable. Perform-
ance after performance. With system 
after system. Through bumpy loads and 
bumpy roads. 

The design, just like the MI500, 

is familiar in all the right aspects and 
improved in the others. Such as a unique 
transformer option, so you can work with 
or without them. And wide use of inter-
nal jumpers so you can change signal flow 
just about any way you want. 

So when the bus rolls into the next 
town, have the driver drop you off at the 
nearest Yamaha Professional Audio 
Dealer to take a look at the new PM1800. 

And take Murphy's Law into your 
own hands. 

Yamaha Music Corporation, 
Professional Audio Division, P.O. Box 
6600, Buena Park, CA 90622. In Canada, 
Yamaha Canada Music Ltd., 135 Milner 
Avenue, Scarborough, Ontario M1S 3R1. 

°YAMAHA® 
  Engineering Imagination" 
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A Consultant's Viewpoint: 

THE Gus WORTHAM 
THEATER CENTER 
by Marc L. Berungson 

The last major opera hall to open 
in North America in this cen-
tury came to life on the 15th of 

last month when the Houston Lyric 
Opera presented its season premier Aida 
in its new home, the Brown Theater, the 
larger of two halls in the new Gus 
Wortham Theater Center in Houston, 
Texas. Immediately adjacent, on the op-
posite side of an acoustic buffer zone, is 
the smaller Cullen Theater, where the 
Houston Grand Ballet began its inaugural 
season in its new home on October 15. 
Rounding out the Wortham Theater 

Center are five rehearsal halls—each spe-
cially built for use by ballet, opera and 
orchestra—and office space for the 
various performing arts organizations, 
both permanent and touring. 
Topping off the facility is a grand lob-

by common to both theaters that can only 
be described as, well, Texas sized. Lo-
cated a short two block walk from Jesse 
Jones Hall, where the Houston Sym-
phony Orchestra performs, the new 
Wortham Center gives Houston a per-
forming arts complex among the finest in 
the world. 

Nearly 10 Years of Work 
The opening of the Wortham Center 

was the culmination of nearly 10 years of 
work, beginning with the initial study by 
the Lyric Opera Company in 1977. 
The success of any performing arts 

facility depends, for the most part, on the 
ability of the architect and engineers to 
understand and integrate the acoustical 
and theatrical requirements into a uni-
fied, balanced and complete design. 

Marc L. Beningson was a senior acoustics 
consultant at Jaffe Acoustics for five years 
and is now an independent consultant in 
Norwalk, CT. 
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View of the Cullen Theater 
from the House Mix Position. 

Morris Architects (formerly Morris* 
Aubry) were selected to design what was 
envisioned from the start as a first class 
facility, under the influence of a strong 
design team. Cook & Holle were the elec-
trical and mechanical engineers, and 
along with the architects, were able to 
apply their design skills to the highly 
specialiii-d requirements of the facility as 
developed by Jean Rosenthal Associates 
(JRA), the theater consultant and com-
munications systems designer, and Jaffe 
Acoustics, Inc. (JAI), the acoustical con-
sultant and sound system designers. 

It should be noted that the two main 
programs at the Wortham Opera and 
Ballet will operate acoustically without 
sound reinforcement. A high quality, 
light duty "voice lift" system in the 
Brown Theater can provide subtle 
amplification when required. 
The four-way sound systems provide 

high SPL reinforcement for many othet 
programs that push the Wortham 
Theater Center to full capacity, including 
dramatic and musical theatre, touring 
Broadway productions, middle of the 
road and popular entertainment. Stage 
lip, stage lift, and underbalcony speaken 
on signal delays supplement the centei 
array and speaker stacks. A portable stage 
monitor system with custom low profile 
slanted speakers includes two-was 
transformer isolated splitters, and a 32 
8 monitor console (see sidebar for prod. 
ucts specified). A microphone and tie lint 
system feeds the broadcast booths anc 
truck dock areas separately from the rein 
forcement system. 

Intergrating Sound, Facilities 
Because JAI was involved in the desigr 

process from the start, it was much easiel 
than usual to integrate sound system de-
vices and facilities into the building. 

November 1987 
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From the first set of schematic drawings, 
prime pieces of real estate were reserved 
in each hall for major sound system ele-
ments including a center array, side 
stacks, super-low frequency speakers, front 
of stage lip and lift speakers and under-
balcony speakers; and, just as important-
ly, good locations for sound system con-
trol spaces—rack rooms, storage rooms, 
control rooms, and house mix positions— 
were negotiated at the beginning, so that 
less important surrounding support 
spaces could be located around them. 
The acoustically transparent pro-

scenium in each hall is a key feature that 
was developed early in the schematic 
design phase. About 31/2 feet in front of 
the actual concrete and steel proscenium 
wall is another wall of expanded metal on 
steel structure, covered with a suitable 
acoustically transparent fabric which 
matches the surrounding walls. Speakers 
placed behind this wall are nearly invisi-
ble to the audience, but sound passes 
through with minimal high frequency 
losses. The interior of the speaker "poc-
ket" is lined with fiberglass absorption 
behind a protective expanded metal cover 
to prevent extraneous reflections and 
backwaves from the speakers. Although 
the coordination of the acoustically 
transparent procenium was not a simple 
task for the architect, Morris Architects 
chose this option to avoid the somewhat 
"high tech" appearance of exposed loud-
speakers and other equipment. 
During the design development phase 

of the project, the architectural details of 
sound system related spaces began to take 
shape. In the Brown Theater, a large 
sound control room was created on the 
house right side on the main floor level. 
All microphone and line level feeds in the 
theater pass through patchbays in the 
control room, and all equipment requir-
ing active control is located in this room. 
One entrance door provides easy access 
to the back of the house, and another pro-
vides access to the backstage area via a 
non-public corridor. A dedicated room 

410"" 

The Sound Control Room 
of the Cullen Theater. 

for the equipment racks housing cross-
overs, signal delays and power amplifiers 
is located close to the stage on the second 
level to reduce the length of speaker wir-
ing runs. A house mix position was estab-
lished on the main orchestra level behind 
the standee rail. This area can be cor-
doned off from public access because it 
is not considered a fire exit aisle. 

This construction shows the aluminum 
framing for the acoustically transparent 

proscenium being erected in front 
of the structural proscenium. 

Two six-inch empty conduits lead to a 
large plug box in the return air plenum 
below the seats where patching in a house 
console is more convenient. The plenum 
has better than standing headroom, and 
is accessible from the basement or, more 
easily, by a ladder directly to the sound 
control room. There are two additional 
empty conduits, which lead from the 
plenum plug box to each side of the stage, 
to permit touring sound companies to run 
their own snakes without laying them 
down on the audience floor. 
On an upper level above the balcony is 

a "technical suite" adjacent to the 
spotlight booth, where a broadcast con-
trol room and announcing booth are 
located. These are designed for outside 
users with empty racks, and tie lines to 
the stage, control room, and loading dock 
so that a broadcaster or recording com-
pany can operate independently of the 
house system. 

The Cullen Theater 
The Cullen Theater is set up virtually 

the same way, with several minor excep-
tions. The control room is on the house 
left side, and because the theater is that 
much smaller than the Brown, the power 
amplifier rack room is located over the 

control room to form a "sound system 
townhouse." Unfortunately, a convenient 
spiral staircase linking the two rooms was 
lost somewhere in a budget cut. The 
broadcast facilities in The Cullen are 
identical to the Brown, but the technical 
suite is on the second level, adjacent to 
the rack room. In the Cullen Theater the 
power amplifier racks are connected 
directly to the air conditioning system, 
so the equipment remains cool without 
noisy rack mounted fans. 
Computer style access floors were in-

stalled in the control rooms and rack 
rooms of both halls to permit all conduit 
and wiring to enter the racks from below. 
All control and rack rooms have dedi-
cated air conditioning systems that op-
erate independently of the main house 
systems, and these rooms also have Halon 
fire extinguishing systems in place of a 
water sprinkler system. 

Trade Specifications 
As with most buildings of this mag-

nitude, the various trade specifications 
were bid in a series of packages by the 
construction manager. JAI's sound 
system specification and JRA's com-
munications specification (intercom, 
stage page, talkback, CCTV, etc.) were 
placed in a single package for bid to a 
single contractor. While this placed all 
responsibility for sound and video work 
in the hands of a single supplier, the size 
and complexity of the systems and the 
coordination with two separate design 
firms often took more of the contractor's 
resources than necessary. However, the 
decision was made to combine these two 
specifications into one bid package prior 
to bidding. 
Per JAI convention, and as frequently 

discussed in Sound & Communications 
"Consultants Comments" column, this 
package was kept separate from the elec-
trical packages. Because Section 17 (spe-
cialty low voltage systems) was being bid 
as a package for a computerized building 
control system, Section 18 was created es-

Power amplifier rack assembly in the 
Brown Theater. 
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xcially for the sound system and corn-
nunications specifications. Section 18 
vas then bid directly to a number of pre-
jualified sound contractors; five sub-
flitted proposals. The sound contract was 
[warded to Audio Communications Corpo-
ation (ACC) of Houston in April, 1984. 
Unfortunately, the construction man-

tger chose to assign the winning bidder 
t subcontract to the electrical contractor, 
nstead of retaining the sound contractor 
is a prime as recommended by JAI. This 
ituation caused a number of problems. 
Che electrical contractor was good and 
:ompetent, but the scope of the project 
Lnd its special requirements were too 
nuch. Along with the normal electrical 
vork required in any building, there were 
heater lighting, special architectural ac-
:ent lighting, separate conditioned power 
or sound, communications, and broad-
:ast television, and an extensive triaxial 
:able tie line system for broadcast televi-
ion. It was difficult for the electrical con-
ractor to take responsibility for all of 
hese highly specialized systems at once. 
Chus, there were inevitable delays and 
he sound system work performed direct-
y by the electrical—power and 
:onduit—did not always receive first 
miority. In fact, six months before 
.cheduled completion, 95 percent of the 
:onduit was installed, but because the 
ast five percent was the conduit that con-
lected to the racks, the sound contrac-
or was able to pull zero percent of the 
vire. This contributed to delays in sound 
.ystem work. 

The Construction Phase 
During the construction phase, there 

was much coordination between Audio 
âmununications and JAI. Although 
srchitects frequently frown on direct con-
:act between a consultant and a sub-
contractor—there are correct channels for 
:his type of information exchange—the 
magnitude and complexity of the sound 
system were such that Greg Yost of ACC 
and Marc L. Beningson of JAI were 
allowed to communicate directly and 
coordinate every last detail. 
As required by specification, ACC sub-

mitted detailed and thorough shop draw-
ing for the second system. Not just 
photocopies of specification drawings, or 
hastily handsketched on yellow paper, 
these were full engineering drawings for 
each customer component and each fab-
ricated assembly. For example, the shop 
drawing for a rack mounted custom panel 
was exactly what was required by a metal 
shop (hence the name "shop drawings") 
to fabricate the panel. 
One drawing showed the panel's size, 

and the dimensions from one corner to 

each hole to be drilled or punched, as 
well as the size of the opening. As is 
common in metalwork, all dimensions 
were given in thousandths of an inch. 
A separate drawing showed the en-
graving specifications and dimensioned 
locations of panel-mounted devices. 
Other drawings showed the assembly 
details of the array, speaker stacks, all of 

the permanent and portable rack assem 
blies, and custom printed circuit boards 
A one-line diagram for each theate 
showed the schematic of the systems— 
these two drawings, of course, were vir 
tually identical to the JAI specificatios 
drawings. The most significant drawinj 
was a riser diagram showing sounc 
system conduit requirements for tht 

WORTHAM THEATER CENTER 
SOUND SYSTEM DETAILS 

In each of the Brown and Cullen Theaters— 

MICROPHONE LINES 
TO PATCHBAY: 

Stage: 
Fly Floor: 
Forestage: 
Orchestra Pit: 
Grid: 
Catwalk: 

52 
6 
6 
20 
6 
6 

HOUSE MIX TO PATCHBAY: 
Microphone Lines: 52 
Returns: 8 

CONTROL ROOM MIX 
TO PATCHBAY: 

Microphone Lines: 52 
Returns: 8 

SPEAKERS: 

Central Speaker Array: 
(4) JBL 4622M with 

(8) JBL 2204H 
(2) JBL 2360A with 

(2) JBL 2445H 
(4) Renkus-Heinz CBH820 with 

(4) SSD-1801-8 

Four Speaker Stacks— 
each consisting of: 

(2) JBL 4622M with 
(4) JBL 2204H 

(1) JBL 2360A with 
(1) JBL 2445J 

(2) Renkus-Heinz CBH820 with 
(2) SSD-1801-8 

SLF Speakers: 
(4) JBL 4645 

Stage Lip/Lift Speakers: 
(9) Bozak CM-209-16CH 

(6 in Cullen) 

Speaker Bar (Part of 
Voice Lift System): 

(5) Bozak CM-209-16CH 
(4 in Cullen) 

Voice Lift System: 
(4) Bozak CM- 109-23 (Brown) 

Underbalcony System: 
(12) Bozak CM- 109-1 (Brown) 

Effects System: 
(8) Channels Amplification 

(64) Speaker Circuits patchable 
throughout the Stagehouses 
and Theaters 

Amplification: 
(148) Spectra Sonics 701A in 

single card and bridged 
pair configurations 
(134 in Cullen) 

(2) QSC 3500 for SLF 
(6) QSC 335 for Monitor 

Crossovers: 
(8) JBL 4234A 
(2) Spectra Sonics 502 

(Brown Only) 

Signal Delay: 
(7) Industrial Research DF-4015 

(3 in Cullen) 

Mixing Consoles: 
(1) Soundcraft 500 32/8/2 (Brown) 
(1) Soundcraft 500 24/8/2 (Cullen) 
(1) Soundcraft 500 Monitor 

32/8/2 (Brown) 
(2) Yamaha DMP7 

Stage Monitors and 
Effects Speakers: 

(6) Custom Slants with ( 1) JBL 
2202H and ( 1) JBL 2344 

(6) Renkus-Heinz FRS 
and SMS 1280 

(4) Bozak CM-200Z 

Signal Processing: 
(2) Industrial Research DE-4017 

Transversal Equalizer 
(4) KlarkTeknik DN-360B 

Graphic Equalizer 
(2) Yamaha SPX-90 Effects Delay 
(1) Yamaha REV-7 Reverb 

Processor 
(1) UREI 562 Notch Filter 

Microphones: 
Shure SM-57 and SM-58 
Beyer M-500 and MCE 5 
Sennheiser 421-U nd 441-U 
AKG 460B with CK-61ULS and 

CK-62ULS Capsules 
Countryman Isomax II (Omni) 
Crown PZM-6RB and PZM-6FS 
HME 820 and 850 Wireless 

Microphones 
Wireworks MSRT19-1 

Microphone Splitters, 
MB- 19 Stage Boxes, 
MK-19 Microphone Splitters, 
MK- 19 Microphone Snakes, 
and Microphone Cables 
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Now Even the 
Hearing Impaired 
Can Hear Clearly 

Under Any Conditions 
At last, hearing impaired persons, including those who wear hearing aids, can 
hear clearly under virtually any conditions with the wireless Sound Enhance-
ment System from Telex. This personal FM sound system is especially designed 
for use in places such as churches, theatres, auditoriums, amusement parks 
or any situation — indoors or outdoors — where hearing can be difficult. It 
actually brings a speaker's voice, live music or an entertainment sound track 
directly to the listener's ear, so that distracting noises, reverberation or distance 
from the sound source no longer interfere with a person's ability to hear. Even 
persons with normal hearing can benefit from using it. 

The system consists of a single-channel base station transmitter and any 
number of tunable, personal receivers, which are compatible with all FM wide 
band auditory assistance equipment. The base station transmitter includes in-
puts for a microphone and a PA system, permitting the transmission of live 
or recorded messages. Furthermore, it plugs into any existing sound system, 
so installation is easy. Because of this flexibility, the Telex Sound Enhance-
ment System can either be used in fixed locations or taken anywhere at a 
moment's notice. A personal, belt-pack transmitter is also available. 

For further information, contact the Professional Audio Department, Telex 
Communications, Inc., 9600 Aldrich Avenue South, Minneapolis, MN 55420. 
Telephone (612) 887-5550. 

AA T-1 
Base Station 
Transmitter 

TELEX 

',ILEX Emma 

7 

AMMO Unà. 

AAR-1 
Personal 
Receiver 
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entire complex. 
All in all, the shop drawings in-

cluded over 35 20-inch by 30-inch 
drawings, countless 8-inch by 10-inch 
drawings, in addition to the equip-
ment lists and cutsheets for each 
device to be purchased. It should be 
noted that the equipment lists were 
done on an electronic spreadsheet, and 
all of the drawings were generated on 
an IBM-PC bused CAD system with 
a full-sized plotter. This allowed revi-
sions to be quickly and easily made 
and distributed. 

Few Substitutions 
ACC made few substitutions of 

equipment from their original pro-
posal. However, it became apparent to 
both JAI and ACC that there were a 
number of pieces of equipment that 
were discontinued, replaced or in 
limited supply because manufacturers 
were continually improving their prod-
ucts. This was not surprising, con-
sidering that it had been three years 
since the specification was written. 
For example, a few of the specified 

Soundcraft 400B mixing consoles were 
still available, but a new Soundcraft 
500 had been recently introduced. 
There was no question that the 500 
was a superior console, but it had a 
cost premium attached to it. Further, 
the companion 500 series monitor con-
sole had not yet been introduced ex-
cept as a prototype. ( Soundcraft later 
cooperated by supplying an 800B 
monitor console until the Series 500 
monitor console number 001 arrived.) 
Clearly, it would have been impractical 
to supply consoles that would be out 
of date by the time the Wortham 
Theater Center opened. 

Further, new equipment that did 
not exist when the specification was 
written had become available—devices 
such as the Yamaha SPX-90 reverb 
processor and the DMP7 automatic 

preset console—but no additional 
money was available for any reason, 
even a practical one such as the pur-
chase of desirable equipment. 
The solution was interesting and 

unusual. Based on other theater instal-
lations, which had shorter gestation 
times, JAI was able to reevaluate some 
of the equipment to be supplied. ACC 
cooperated fully by giving JAI infor-
mation about pricing and availability 
of specified equipment and potential 
replacements. Over a period of weeks, 
Yost and the author shared informa-
tion and traded suggestions on possi-
ble additions and deletions. The archi-

(continued on page 73) 
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Klark-Telcnik reliability 
means lower total lifetime cost 

Unplanned service calls will consume your profit mar-
gin on an installation faster than you can say " I'll take 
care of it" That's the best reason we know of to specify 
and install equipment on the basis of its total lifetime 
cost, not just the initial purchase price. 

Klark-Telcnik standards deliver 
operational security 
Our standards are so demanding because operating 

conditions can be so severe. We use only the highest 
grade components: oil-damped metal shaft faders, 
sturdy rack mount chassis, toroidal power supply 
transformers. 
Years ago, our equalizers pioneered the use of thick 

film micro- electronic circuits. This technology reduces 
equivalent solder connections by more than 50%: its 
proven reliability is one reason we back Series 300 
Graphic Equalizers with a five year limited warranty. 
The other reason is the 100 hours of testing every 

Klark-lèknik product undergoes before being shipped. 
Our standard procedures include stereo dynascope 
board inspections, full performance verification and a 
cycled burn-in followed by a complete re-check. 

slime was 
original 

quotation? 

Lower standards of design, construction and 
testing could make our equalizers less expensive 
to purchase. But it would make them more 
costly to own. There are no short cuts to true 
"set and forget" operation. 

Klark-Teknik products for a full 
range of applications 
Perhaps you'd like to spend less time patching things 

up: if so, you owe it to yourself to investigate Klark-
Tèknik graphic or parametric equalizers and digital delay 
lines. For full information on their design, construction 
and applications, write to Klarklèknik or your distribu-
tor at the address below. 

• 
; • _I • • 1111... • 

• eriWelliitteeek4ebipTin • 

Each one of Klark-lèknik's Series 300 Graphic Equalizers, Series 400 
Parametric Equalizers and Series 700 Digital Delay Lines is optimized 

for specific applications. 

Klark-lbknik Electronics Inc., 

30B Banfi Plaza North, 
Farmingdale, NY 11735 (516) 249-3660 

Klark-Tèknik Plc., Klark Industrial Pk., Walter Nash Rd, 
Kidderminster, Worcs., U.K. DY 11 7HJ (0562) 741515 

Distributed in Canada by: Omnimedia Corp., 9653 Côte de Liesse, 
Dorval, Quebec H9P 1A3 (514) 636-9971 

MARK TEHNIN 
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S
orne speaker systems 
attempt to conquer the 
acoustic environment 
through brute force, 
deploying massive cab-

inets and firing horns at every-
thing that moves. Others resort 
to the sort of electronic trickery 
that requires delicate and finicky 
racks of complex gadgetry. 

Innovative designs for 
effective perforrnance 
Turbosound Separated Enclosure installa-
tion systems achieve their clearly superior 
performance without excessive bulk or 
"clever" disguises. Instead, they employ 
unique, patented design principles that 
have proven themselves on tours and in 
fixed installations worldwide. 

A true system is more than 
the sum of its parts 
The TSE System focuses Turbosound 
thinking, outwardly radical yet intrinsi-
cally sensible, on the unique problems of 
fixed installations. The result is more than 
a collection of cabinets: it's a true system 
in which all components work together to 
generate an endless variety of straightfor-
ward configurations that produce distin-
guished sound with unmatched security 
and reliability. 

What goes up 
must not come down 
In large venues, point source clusters 
often provide the most effective geometry. 
TSE flying hardware simplifies the design 
and installation of point source clusters: 
complete systems have been fully 

installed and tested in a single day. Each 
component is load-certified by an inde-
pendent UK government-approved test-
ing organization. A rather expensive 
proposition, but we think you should 
know exactly how your system will per-
form. Equally rigorous testing substanti-
ates 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 optimize a 
TSE system for any installation, large or 
small TSE systems, all different, in major 
venues around the world, are proof that 
there's no easier way for you to bring your 
own ideas about sound reinforcement to 
reality. And while they can't grant you 
supernatural powers, they will give you 
superbly natural sound. 

Turbosound. Inc. till Broadway, New York, New York 10012 (212)46119940 Telex 230199 IMC TURBO-US 



TIME, DEFY GRAVITY 

TSE Flying Frames distribute the weight 
around the enclosure, removing load 
stress from the cabinet. 
Connected with Quick-
links, the frames and 
cabinets pivot vertically 
to form a smooth cover-
age arc. The overall 
angle of vertical disper-
sion is easily configured with the TS-6 
or n-10 adjustable strap, connected 
between the bottom flying frame and the 
suspension quadrant. 

TSE-111 — 10" TurboMicr+ HFhom/dnnet 
Fits the FF-Ill Flying Frame, 
designed with a square frontal 
cross section to let you choose 
your dispersion pattern by 
rotating the frame. 

111.- . 11111 

Horizontal dispersion 
is provided by Sus-
pension Quadrants. 
Each quadrant will 
hold any combination 
of TSE enclosures. 
Combining quadrants yields arrays 
with horizontal dispersion of 70° — 360° 
and vertical dispersion of 50° — 270°. 

7SE-211 — 2 x 10" TurboMid + V-2HFuniL 
Designed for superior midrange and high 
frequency projection, with switchable ac-
tive bi-amped or passive 
two-way operation. Dual 
vertically coupled TurboMid 
devices double the power 
handling of the ISE-1 ll. 
The V-2 HF device extends 
upper octave response. 

Ihrbosound Ltd. 202-208 New North Road, Loi dui ;\ I 7BL (01)226-0099 Telex 265612 Ile TURBO-UK 

00'• • 
TSE-260 — V-2 HF unit. Two HF 
compression drivers are coup-

led with Turbo loading techniques, mini-
mizing phase cancellation and distortion. 

TSE-215 — 2 x 15" Wirbo-
Bass—. Balancing the fre-
quency response of a TSE 
System is easy because LF 
units are separate from 
mid/high cabinets. With 
three bass, two mid/high 
enclosures and a high 
enclosure to choose from, 
generating the proper frequency response 
and coverage pattern for the venue you're 
bidding on can be as simple as laying dis-
persion angles over the blueprints. Other 
bass enclosures available: 7SE-115, 
7SE-118. 

1 

Tu 
Only Turbosound is Tbrbosound d. ® n  
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No matter where you 

travel to, whether it be a 
shopping mall, gas sta-
tion, restaurant, amuse-
ment park, or even the 
local corner grocery 
store, there is a high prob-
ability that you will be ob-
served by some type of a 
closed circuit television (CCTV) sur-
veillance system. You may never see any 
of the cameras, but they are there! To-
day's cameras, due to their small size, can 
be concealed behind mirrors, in recessed 
ceiling enclosures, or even inside fake 
lighting fixtures. A few of the larger de-
partment stores have even replaced the 
eye of a mannequin with a camera. 
What's next? 
CCTV cameras today are used for traf-

fic control, various manufacturing proc-
esses, in nuclear power plants, and even 
in the medical field for such things as 
microscopic observation and orthoscopic 
surgery. The different uses for CCTV 
cameras are virtually endless. However, 
with so many new CCTV related prod-
ucts on the market today, it seems the 
end users' choices are not only confus-
ing, but also endless. 
Remember the good old days, when 

a camera using a pickup tube was your 
only choice, especially if you wanted 
good resolution and high sensitivity? 
How about those early solid-state chip 
cameras with their poor resolution? You 
know the ones I'm talking about. In 
order to receive a usable picture, flood 
lights were required! To add salt to the 

Aaron Chesler is systems sales manager, 
Closed Circuit Video Equipment Division, 
Panasonic Industrial Co. He has written ar-
ticles for several security publications, in-
cluding CCTV. 

wound the camera manufacturer charged 
several thousand dollars for the privi-
lege to own one of these solid-state 
beauties. Well, those days are ancient 
history. The solid-state chip camera has 
come of age. 

If you examine a pickup tube cam-
era's specification, you will find it offers 
higher resolution, increased sensitivity, 
and is priced considerably less, in most 
cases, than that of a solid state chip 
camera. However, a specification sheet 
doesn't tell you everything. First of all 
the pickup tube camera does offer 
anywhere from 450 to 800 horizontal lines 
of resolution at center. The key words 
here are "at center." Since a pickup tube 
is not linear in its operation, due to its 
design, the farther you go from the center 
of the tube the less resolution there is, 
and geometric distortion increases. In 
simple terms, the quality of the picture 
gets worse. With a chip, which is linear, 
you may have less resolution, but in most 
cases, the picture being produced actual-
ly looks as good if not better than that 
of the pickup tube. 

BY AARON CHESLER 

THE CHIP CAMERA 
I bet you're now 

thinking, "well, so what, 
who cares about resolu-
tion, give me that good 
old pickup tube sen-
sitivity anytime." Yes, it 
is true that a solid-state 
pickup device, by itself, 

currently cannot match the high-end 
Newvicon tube cameras in a sensitivity 
contest. However, many chip cameras are 
available today which will give you 
a usable picture in the 0.1 to . 06 footcan-
dle range. Not bad! Those light levels 
cover a lot of CCTV system applications. 
There are even some manufacturers that 
combine an intensifier with the solid-state 
pickup device, in order to achieve the ex-
treme sensitivity required to match lunar 
and stellar cameras. 
Most chip cameras today are priced in 

the same range as a premium tube 
camera, or from approximately $600 to 
$1,200 retail. Many people believe they 
are still priced too high to even consider 
their use in most well-lit indoor surveil-
lance applications, where an inexpensive 
Vidicon or general purpose Newvicon 
will do the trick. But, how often does the 
tube in a conventional camera have to be 
replaced? Well, that depends on its en-
vironment, but it could be as much as 
once a year or once every several years. 
Just look at the tube warrantees offered 
by most camera manufacturers. Most are 
good for only 90 days. Some solid-state 
chip camera manufacturers are now of-
fering a five year warranty on the chip. 
If a five-year warranty is offered, then the 
manufacturer surely feels that this is a 
very conservative figure. All right, maybe 
that is not important to the CCTV system 
installer. Every time a new tube goes in, 
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additional profits can be 
made. Well, that's not 
really the case, unless the 
installer has figured 
periodic service calls for 
camera adjustment into 
the original system price. 
A camera with a pickup 
tube will require periodic 
"fine tuning" in order to 
maintain optimum per-
formance. Remember, a 
chip camera virtually 
never needs adjustment 
after the CCTV system is 
up and running. Don't 
forget that the tube 
camera currently can of-
fer a wider camera selec-
tion, and in most cases, 
a lower cost to the end 
user. In today's business atmos-
phere the basic CCTV system's bot-
tom line cost may far outweigh any 
long term benefits that chip cam-
eras offer. However, I strongly be-
lieve the chip camera will be the cam-
era of choice within only a few years. 
I mentioned that the tube camera 

still offers the end user a wider 
selection to choose from. One ex-
ample is the model WV- 1850 
CCTV camera offered by Pana-
sonic. The WV-1850 utilizes an Ex-
tended Red Newvicon pickup tube. 
It offers the customer exceptional-
ly high resolution, 800 lines at 
center, low light sensitivity, . 01 
footcandle in the visible light range, 
and is sensitive to invisible light in 
the near infrared spectrum. A cam-
era such as this, when used in con-
junction with an infrared illumi-
nator, can actually rival the per-
formance of the more costly stellar 
type cameras, at approx-
imately one third the   
cost. Even though the 
human eye cannot detect 
the invisible infrared 
light, the camera can, 
turning a seemingly unus-
able scene into a usable 
picture. Don't forget, the 
Extended Red Newvicon 
tube even offers 800 line 
resolution as compared 
to a stellar camera's 500 
to 600 line specification. 
What technology offers 
is high performance at a 
lower cost. 
COLOR CCTVs 
Another movement 

has started in the CCTV 
industry towards the use 

An ATW system. 

The strobe effect shutter. 

Color Moro., 

MEL 
Tone Lapse VCR 

WJ-450 

A Basic Quad unit. 

of color cameras ir 
surveillance applications. 
Several years ago if 2 
manufacturer had more 
than one color CCTV 
camera in their produci 
line, it was considered 
waste. Color cameras. 
back then, were onls 
good for studio applica-
tions, or perhaps some 
manufacturing process. 
They offered poor reso-
lution, were high priced. 
and had to be manualls 
white balanced for pro-
per color rendition. The 
new breed of color cam-
eras, thanks to the ad-
vances made with solid-
state technology, provide 

high resolution at a relatively lou 
cost. Something called Auto Trac-
ing White (ATW) Balance has vir-
tually replaced the constant need 
for manually white balancing the 
color camera. This circuitry, origi-
nally incorporated into an external-
ly mounted sensor located on the 
body of the camera, informs the 
camera when to adjust for the 
changes in color temperature of the 
light source. As new as this methoc 
is, some manufacturers have al-
ready found a way to incorporate 
the ATW circuitry entirely inside 
the camera with color temperature 
sensing accomplished directls 
through the camera lens. This meth. 
od is commonly known as. 
"Through-The-Lens," or TTL. 
With the older type external AT 
sensor, certain application pro-
blems could arise. For instance, il 
the color camera was mounted on z 

microscope, the sensoi 
would be blocked fron-

Spectral character ust.cs of IR Cut F liter 

Sp
ec
tr
al
 S
en
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ti
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Wave length lnm) 

CCD pick-up sensor's sensitivity to IR. 

viewing the same scent 
as the camera. A similai 
problem came up mans 
times when mounting 
the camera inside an en-
vironmental enclosure oi 
when using a large di. 
ameter zoom lens, whici 
could block the sensor'! 
view. With TTL the col. 
or camera has officialls 
arrived. Perhaps the col. 
or CCTV camera will bt 
the most popular forma. 
in five years or less. 
THE QUAD SYSTEM 

Several years ago, you 
could walk into any ma 
jor company's securits 
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sional audio, and internal 
communications applica-
tions. And the Toa family 
continues to expand. A n, 
line of security products 
recently introduced, and 
innovative wireless comn 
nications system is soon 
available. Our reputation 
ultra-reliable, high qualir, 

In only a few years, loa 
Electronics, Inc., has quietly 
grown to become a market 
leader in the commercial 
sound business. To sound 
contractors, specifying 
engineers and other audio 
professionals— in the U.S. 
and around the world—the 
name loa has become the 
ultimate assurance of qual-
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ity, reliability and integrity. 
This is because our family of 
communications products 
has proved itself to be dura-
ble and versatile in thou-
sands of ineallations, from 

airports to night clubs, from 
church halls to stadiums. 
Toa equipment provides the 
value and performance your 
customers expect in a profes-
sional installation. With our 
hundreds of different prod-
ucts, you have the flexibility 
to tailor individual solutions 
in public address, profes-
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communications equipment 
is backed by half a century 01 
expertise. In the next half 
century, we'll be there when 
you need us. 

For more information, 
talk to your local Toa repre-
sentative, or call us at (800) 
843-4750, in California 
(800) 632-2157. 

Toa Electronics, Inc. 
480 Carlton Court 
South San Francisco 
California 94080 
(415) 588-2538 

«Ps 
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control center and see a guard attempting 
to simultaneously view dozens of moni-
tors. An alternate method was to provide 
fewer monitors with groups of cameras 
being switched, one by one, in sequence. 
Of course that meant that the guard view-
ing the sequencing cameras had to wait 
a relatively long time for all the cameras 
to complete one single viewing period. 
This allowed some of the cameras to be 

Javelin's Electronic's rendering of the 
Chromachip CCTV Camera Housing. 

RCA/BURLE'S Solid State 2/3 inch 
Color CCD Camera. 

VCS' Series 4500 Solid State Black & 
White Camera. 

Ikegami's 2/3 inch single-tube Color 
CCTV camera. 

Vicon's 2/3 inch Color CCD Camera. 

off line for a period of time. A crime 
could have been committed without ever 
being viewed! 

Present technology now offers us the 
ability to place the scenes, being trans-
mitted from four separate cameras, onto 
a single monitor. This is accomplished by 
a device called a "Quad System." The 
quad system can alleviate some of the 
problems caused by the video switcher. 
Of course, quad systems are not exactly 
new items. They have been around for 
several years. However, many of the older 
units only allowed for the use of expen-
sive, specially modified cameras. In some 
cases, additional wiring was required to 
each camera for synchronization. We also 
must not forget the price. It could be 
summed in only one word, "high." 
Today's quad control units, through 

digital circuitry, allow the customer to use 
almost any camera available on the 
market without additional wiring for 
camera synchronization. The Closed Cir-
cuit Video Equipment Division of Pana-
sonic even offers a color quad system, 
where all color of a mix of color and black 
and white cameras can be employed. To-
day, most of the quad systems, including 
Panasonic's color quad, range in price 
from approximately $995 to $2,500 sug-
gested retail. 

HIGH SPEED CAMERAS 
A major problem for the CCTV camera 

has always been its inability to reproduce 
high-speed action with clarity. For exam-
ple, a man's face as he was running, a li-
cense plate on a speeding car, or perhaps 
deciphering series of identification num-
bers on the side of a boxcar as it sped by. 
With the introduction of the solid-state 

TOA's 1100 Black & White 
indoor/outdoor CCD Camera and 
a 2090 Black & White Monitor. 

chip, manufacturers have created cameras 
with a timed electrical output. This en-
ables an external strobe light to turn on 
and off in sync, with the solid-state chip's 
scanning rate. This system allows high-
speed objects to be "frozen" for viewing 
purposes. However, such a method can 
only be used in a controlled environment, 
such as in factory automation systems and 
other similar applications. 

Panasonic Industrial's WJ450 Digital 
Quad System. 

Crest's QCS 1400 Quad Module Digital 
Video Compressor. 

JVC's Solid State TK-S210U Black & 
White CCV Camera. 

Philips CCTV Division's Series 40 
outdoor Black & White CCTV Camera. 

Elbex's EX500 indoor Black & White 
CCD Camera. 
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Kilroy Hughes 
holds the power to make 
the most of EMS digitally 
mastered music tapes. 
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EMS president, Xil This man has single-handedly elimi-
Hughes, is the creative nated the need for separate, high powered 
force behind Current amps and transformers to achieve high fidel-
Drive Amplification ity in commercial sound systems. 
(CDA -1, a combination EMS players have a built-in amp and 
amp and preamp that's preamp. It's called Current Drive Amplifica-
built into EMS tape tion (CDATM). And it's knocking the sound 
players. industry for a continuous loop. 

CDA" I does mind-boggling things to a 
speaker's dynamic range. Boosting both ceil-
ing mounted or bookshelf speakers to crisp 
highs and gutsy lows. With incredible sound 
clarity only EMS digitally 
mastered music tapes can 
deliver. 

What's more, the tape 
player above has built-in 

COMPLE, I E 
FOREGROUND MUSIC SYS I EMS 

EMS/ MUSIC 

paging, and can drive over 500** speakers. 
Call EMS today. And give your custom-

ers better sound fromfewer components. Sav-
ing them 30% over competitive systems— 
while you take advantage of the highest gross 
profit margins in the industry 

Only the wizardry of CDA " 
amps and tape players take 

full advantage of EMS 
digitally mastered 
music tapes. 

2264 15th Avenue West Seattle, WA 98119 ( 206) 281-8686 

• Patent Applied For 
500,25 volt ceiling speakers at 1 watt tn. 
SPL 87 dB at 4 It 
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GYYR's TLC1400 Timelapse Video 
Recorder. 

Sony Security Systems' EVT-801 
WatchCorderTM Timelapse Video 
Recorder. 

Sanyo's VDC3800 Solid State Black & 
White CCV Camera 

To enable the camera to reproduce 
high-speed events without the use of an 
external strobe light, and under virtual-
ly any environmental condition, a new 
camera has been developed. The method 
which it employs is called the "strobe ef-
fect shutter," or SES. As the name im-
plies, a shutter system is used to duplicate 
the same effect as that of the strobe light. 
The strobe effect shutter is not a 
mechanical device, but an electronic one. 
It turns the camera's solid-state chip on 
and off at a very high rate of speed, allow-
ing blur-free viewing of high-speed ob-
jects. Some applications for such a 
camera include sports training and 
evaluation, scientific, vehicle identifica-
tion, and even high security surveillance 
applications, such as in banks, for 
positive identification. 
Another product which has been con-

tinuously improved over the years is the 
time lapse video cassette recorder. The 
modern time lapse recorder can replace 
the need for 24 hour, seven days a week 
surveillance by a security guard. What-
ever the camera sees the VCR can record. 
There are so many units available on the 
market today, where and how does one 
begin the selection process. Actually it's 
a lot easier then you might think. First 
of all, the time lapse VCR must be con-

structed in such a way as to stand up to 
continuous useage. In many cases con-
tinuous useage means 365 days a year. 
Remember, if your VCR is not operating 
due to failure, then a good portion of your 
surveillance system can be considered 
non-operational. A quality made time 
lapse recorder should have a die cast 
chassis. This provides a stable platform 
for optimum tape-guide positioning. 
Secondly, it should have a direct-drive 
capstan which offers precise head-to-tape 
alignment, thus eliminating belts and 
pulleys which may stretch or deteriorate. 
A time lapse VCR should also be de-
signed from the ground up as a time-
lapse VCR, not a modified home unit. 
Another important feature to look for is 
a four-head video system for noise-free 
record and playback, and of course, the 
unit should have the features you require 
for your application. Don't base your 
purchase solely on the total amount of 
hours the time lapse VCR is capable of 
recording at. Some machines on the 
market today can record up to 999 hours 
of information on a standard T120 VHS 
tape. However, shorter time lapse record-
ing modes provide better quality pictures, 
and more importantly, more information 
on tape. 

(continued on page 66) 
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Whether you're a small retail business 
or a large manufacturing facility—no 
matter if you're looking for one piece of 
equipment or a complete system— 
Panasonic has you covered. With a full 
line of CCTV equipment to suit a host 
of different applications. 

Like our wide array of B/W and 
color cameras and monitors—including 
one of the largest selections of tube and 
solid-state cameras. There's also a 
choice of Time-Lapse VCRs and B/W 
and color Quad Systems and pre-
packaged, ready-to-install Mini-
Systems. Plus all the Pan/Tilts, 
housings, switchers and accessories 
necessary to complement our full line. 

And of course, every piece of 
CCTV equipment features the same 
Panasonic quality and reliability you've 
come to expect. Not to mention the 
support of a strong dealer network 
throughout the country. With the 
technical expertise to help you select 
and design a CCTV system to meet 
your particular specifications — 
regardless of how simple or complex. 

What's more, all Panasonic 
equipment is backed by a nationwide 
service network. And each 
authorized service center is trained 
and hilly equipped to handle the 
repair and maintenance of every 
CCTV product we sell. 

A strong foundation you can build in. 
So when it comes to CCTV 

equipment, take a look at the Panasonic 
line—a foundation strong enough to 
support the growth of your needs. 

For more information, contact your nearest Panasonic 
Industrial Company Closed Circuit Video Equipment 
dealer or call your nearest regional office. 
Northeast: (201) 348-7303, Midwest: (312) 981-4826, 
Southeast: (404) 925-6835, Southwest: (214) 257-0763, 
l*st: (714) 895-7265. 

Panasonic 
Closed Circuit Video Equipment 
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Loudspeaker specification is about one 
of the hardest things to qualify due to sub-
jective factors. Also, standards are not 
agreed upon across the board—while some 
do exist. With so many types of loud-
speakers on the market, it becomes difficult 
to select the right one for the job at hand. 
Sound & Communications magazine 

reviewed the many available types and 
came up with six categories. The first two, 
Background/Foreground and Integrated 
& Portable Systems, are included here. 
Loudspeaker components and paging 
horns will be covered in an up-coming 
Contractor's Guide To Loudspeakers. 

This guide is not intended to be an all in-
clusive or decisive source. It is, however, in-
tended to be used as a guide in selecting 
an appropriate group from which a final 
decision can be made. Also, for your con-
venience, an alphabetical listing of com-
panies, addresses and phone numbers are 
located on page 40 of the pull-out section. 
After using this guide, the manufacturers' 
specification sheets should be reviewed, 
and if appropriate should be tested and/or 
auditioned. 

Every attempt was made to make this guide as complete 
and accurate as possible. However, the editors cannot be held 
responsible for any errors and/or omissions in the listings. 
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ALTEC LANSING CORP. 
9813B 

310 

312 

9872-8A 

9872-8F 

9812-8A 

Surface 

Surface 

Surface 

Surface 

Surface 

Surface 

Freestanding 

Freestanding 

Freestanding 

Tee-nuts for hanging 

ree-nuts for hanging 

Tee-nuts for hanging 

25-1' x 15Y•x 131-" 

23' x 141" x 121" 
281' x 161-"x 121' 

23"x 17Vx 

23"x 17rx 9' 

33"x 261"x 17+" 

811 

4-811 

4-8Q 

an 
811 

92 

92 

93 

99.5 

99.5 

100 

40w 

25w 

32w 

150 w 

150w 

200 w 

100 x 40 

120 x 90 

120 x 90 

90 x40 

90 x40 

90 x 40 

60-20 k 

15-20 k 

55-20 k 

80-20 k 

80-20 k 

60-13 k 

37 

30 

41 

45 

45 

94 

$576.00 

252.00 

340.00 

696.00 

716.00 

1700.00 

APOGEE SOUND INC. 
AE-1 

AE-2 

AE-3 

Surface 

Surface 
Surface 

Omnimount/yoke 

Yoke 

Omnimount/yoke 

104 x16x 8 

101- x321- x 10 

16rx 121"x 10r 

8 
16 

8 

50w 

150w 

200 w 

90 x45 

165 x 45 

85 x45 

63-19k 

65-19k 

70-18k 

19 

40 

42 

$350.00 

1025.00 

620.00 

ATLAS/SOUNDOLIER 
FM42-T70 

CP802-170 

051-8 
EZFD-70W 

C5WT-70 

Free-standing 

Rush 

Flush 

)ptional wall bracket 

Ceiling 
Ceiling 

11"x 8-x 74' 

8" Lf, 2 Hf 

8' speaker 
8' speaker 

8' speaker 

31170v 

31170v 

31170v 

31170y 

31170v 

95 

96 

97 

96 

96 

25w 

16w 

25w 

15w 

15w 

120 

100-10k 

40-25k 

30-19k 

30-15k 

30-18k 

10 

3 
4.3 

4.0 
2.4 

$134.92 

46.14 

41.00 

30.11 

23.03 

AUDISAR 
14K100 Rack/Surface RM Rails Included 51'x 17-x 8' 812 87 30 w 68-18 k 10 $191.66 

AUERNHEIMER LABS AND CO. 
Auditon 

SC-58 

SC-4 

Studio Ill 

Studio 

SC-54 

Monitor 

Monitor II 

Announcer 

Surface 

Surface 

Surface 

Surface 

Surface 

Surface 

Surface 

Surface 

Surface 

Floor 

Wall 

Wall/Floor 

Floor 

Floor 

Wall 

Floor/Shelf 

Floor/Shelf 

Shelf/Wall 

28'x 16'x 12' 

46'x 8'x 7" 

36"x 10* x 10' 

234-' x 12r x 144-* 
234-' x 12V x 14i" 

24 x 8" x 

19-ex 11'x 71' 
191'x 11'x 71-* 

7-1-' Cube 

99.5 

97.5 

96.5 

92.5 

95.5 

93.5 

99.5 

99.5 

86.5 

90 

120 w 
65w 

55w 

50w 

50w 

40w 

35w 

20w 

140 

120 

120 

140 

140 

120 

140 

120 

140 

35-18 k 

58-13 k 

55-12 k 

45-18 k 

40-18 k 

65-12 k 

50-16 k 

45-15 k 

60-15 k 

52 

41 

36 

31 

30 

21 

20 

20 
8 

$297.00 

252.00 

231.00 

183.00 

161.00 

159.00 

124.00 

106.00 

59.00 

A URATON E CORP. 
SCI 

5CTV 

RT5V 

T6 

T66 

QC66 

Flush/Surface 

Flush/Surface 

Rack Mount 

Surface 

Surface 

Surface 

Brackets 

Brackets 

Rack Ears 

Brackets 

Brackets 

Brackets 

62' x 62" x 62' 

x 7-1" x 7-1" 

51" x 161-"x 8-1" 

14+' x 9+' x 10' 

12"x 18-x 121 

131'x 16rx 12}' 

811 

611 

611 

811 

an 
811 

90 

87 

88 
88 

90 

90 

40w 

50w 

40w 

80w 

100w 

100w 

60 

60 

60 

60 

60 

60 

60-12.5k 

90-25k 

70-20k 

60-20k 

55-18k 

50-20k 

5 

7 

12 

17 

32 

34 

$99.00/pr 

159.00/pr 

135.00/pr 

300.00/pr 

495.00/pr 

595.00/pr 

BESIBERTAGNI ELECTROACOUSTIC SYSTEMS, INC. 
CT-12BHT Flush w/hardware 104"x 104"x 3" 811 93 20/40 w 180 MTD 

360 free 

100-10k 3.5 $80.00 
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CT605 Flush Plaster ring 23 î' x 17r x 3' 852 89 60/100 w 180 50-10k 5.5 186.00 

CT6OD Flush Plaster ring 231' x 17r x 3' BU 92 75/125 w 180 40-19k 8.0 230.00 

CT7OS Flush Drop- in 23 r x 23" x 3' BU 89 60/100 w 180 50-10k 7.5 206.00 

CT7OD Flush Drop- in 231' x 231' x 3' 8.0 92 75/125 w 180 40-19k 10 250.00 

Surface - 25' x 19' x 41' 8U 92 75/125 w 360 x 360 40-19k 14.5 330.00 

CI SCW80 

BOGEN COMMUNICATIONS, INC. 
Sound Column Wall 52' x 112' x 74 8D 110 80w 120x 25 50-16k 48 $469.40 

Z SCW35 Sound Column Wall 42' x 91' x 6' 8.Q 105 35w 120x 25 70-16k 31 324.90 

um TBAG2 2-way Ampl. /Flush Ceiling 8'cone,121' x 31' 600U 93 15w 90 - 3 227.15 

WI TBWG2 2-way Ampl/Flush Ceiling 8'cone, 121' x 31' 600U 93 15w 90 - 3 227.15 

TBWB2 2-way Ampl/Surf. Wall 9 l'x 11rx6r 600e 93 15w 90 - 8 214.65 

0 SCW20 Sound Column Wall 20' x 71' x 5' 8U 100 20w 90 x 45 80-14k 12 161.00 

gem ASWB1 
ASWG1 

1-way Ampl/Surf. 

1-way Ampl/Flush 

Wall 

Ceiling 

9 x 111'x 61' 

8'cone,12r x 3 i' 

600U 

600e 

92 

92 

1w 

1w 

90 

90 

100-10k 

100-10k 

8 

3 

74.75 

69.00 

0 ASAG1 1-way Ampl/Flush Ceiling 8'cone, 12r x 3i' 600U 92 1w 90 100-10k 3 69.00 

in WBS8T725V 

WBS810T725 

Surface 

Surface 

Wall 

Wall 

9rx 111'x 61' 

91'x 11r x 6r 

8.0 

812 

95 

96 

7w 

15w 

90 

90 

50-12k 

70-15k 

23 

23 

56.25 

48.75 

Cg WBS8T725 Surface Wall 9x 11rx6r 8.Q 95 7w 90 50-12k 22 45.15 

S86T725PG8VV Flush Ceiling i3"cone,131' x 3' 812 95 7w 90 50-12k 23 37.90 

0 
lb 

, 

S86T725PG8tV Flush Ceiling 8'cone,131-' x 31' 812 95 7w 90 50-12k 23 27.15 

BOSE CORP. 
CI 102 Flush 

Surface 

- 11rx 3r 
5rx 8rx 6' 

- 95 
95 

25w 

25w 

150 

150 

80-18k 
80-18k 

5 
5 

$120.00 

153.00 Z 102 

2 
BOSTON ACOUSTICS 

360 - 12' x 8r x 31' 812 90 60w - 48-20 k 3.5 $350.00 

0 350 9r x 6r x 21' 4U 90 50w - 58-20 k 2.5 300.00 

Cg 705 White - - 5i' x 5-}' x1 1' 4U 87 40w - 58-17 w 1.5 90.00 

0 
BOZAK, INC. 

àg c NI -so oo 
CM-4500 

surface 
surface 

floor 

wall-floor 

41 x 15 x 12 

26x 15x 10 

812 

8U 

94 

94 

250 

100 

120 

120 

30-21k 

35-21k 

80 

48 

$699.00 

349.00 

‘1, CM-200ZM surface free- bracket 20x 11 x 18 812 91 150 120 40-18k 30 269.00 

CI 

0 

CM-109-6 

CM-2000 

outdoor surface 

surface 

free-wall 

free-wall 

18x 18x 12 

20x 11 x 18 

8f2 

8S2 

89 

92 

75 

75 

90 

120 

50-10k 

45-21k 

20 

20 

229.00 

129.00 

CERWIN-VEGA 
CM-12 Surface 23'x 14' x 14' 8U 96 150w - 32-20k 44 $350.00 

CM-10 Surface - 24' x 14' x 10' 8U 94 125 w - 30-20k 34 200.00 

CM-8 Surface - 20' x 11' x 10' 812 92 103 - 30-20k 49 150.00 

CETEC GAUSS 
3588 co-ax 15' 8U 96 400 w 40 x 40 40-18 k 25 $900.00 

3288 co-ax - 12" 812 91 400 w 40 x 40 40-18 k 24 840.00 

3285 co-ax - 12' 8U 99 400 w 40 x 40 70-15 k 24 840.00 
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CLARITY 

S-500 

S-501 

S-505 

S-506 

S-508 

S-509 

Flush 

Flush 

Surface 

Surface 

Column 

Column 

Ceiling 

Ceiling 

Wall 

Corner 
— 

— 

8' 

4' ?5/70 

8' 1.5/70 

8' 1.5/70 

(4) 4 

(4) 8' 

/70 v 

y 

y 

y 

en 
1 sn 

92 

93 

98 

98 

1o3 
107 

5w 

5 w 

5 w 

5w 

20w 

50w 

90 

90 

— 

— 

— 

— 

65-17 k 

80-12 k 

65-17 k 

65-17 k 

65-17 k 

65-17 k 

3.75 

3.5 

4.75 

4.75 

16 

25 

— 

— 

— 

— 

— 

— II 

sil 
EDEN ELECTRONICS, INC. n 

CP-8D 

CP-8C 

CI- 12T 

CI- 152 

Panel 

Panel 

Shelf 

Shelf 

Ceiling Grid 

Ceiling Grid 

— 

— 

231 x 23r x 6r 

23Î-' x 23 r x 6 V 

22' x 16' x 151' 

21' x 28' x 151-' 

En 

811 

811 

811 

96 

98 

100 

100 

75 w 

25w 

150w 

150w 

120 x 40 

or x 120 

60 

90 x 40 

75 x 35 

50-20 k 

80-15 k 

65-15 k 

60-20 k 

21 

17 

42 

54 

$ 
g 

0 

n 
ENVIRONMENTAL SOUND 

0 

C ES-2802 

Pro Drop CMI 

ES- 1002 

ES-802 

ES- 602 

ES-502 

Flush 

Surface 

Flush 

Flush 

Flush 

Flush 

Multiple ceiling/wall 

Multiple 

Multiple 

Multiple 

Multiple 

Multiple 

13' x 23.75' 

11' x 12' x 23.75' 

16' x 16' 

13.5x 13.5' 

12' x 12' 

7' x 10.5' 

en 
81I 

811 

811 

811 

811 

94 

96 

92 

90 

89 

89 

200 w 

125 w 

150 w 

125w 

80 w 

50 

— 

120 x 100 

— 

— 

— 

— 

28-24k 

32-24k 

30-24k 

32-20k 

38-20k 

40-20k 

30 

32 

20 

15 

9 

5 

— 

— 

— 

— 

— 

— 

Z 

CI 
11111% 

91 

0 

Pll 

In 

FOURJAY INDUSTRIES, INC. 

S-IC8CG 

S-H F8CG 

S-FW8MS 

Surface 

Surface 

Surface 

Hanging 

Bracket 

Wall 

14' x 10' 

14' x 10' 

9.69' x 11.19' 

8.11 

811 

811 

96 

96 

96 

10w 

10w 

10w 

120 

120 

120 

50-12 k 

50-12 k 

50-12 k 

6 

8 

4 

$51.50 

65.90 

33.40 

FRAZIER 
0 

XI 
CAT10 

CAT30 

CAT35 

CAT40 

CAT60 

Sub-woofer 

Surface 

Surface 

Surface 

Surface 

Surface 

Surface 

Bracket 

Bracket 

Bracket 

Bracket 

Bracket 

Bracket 

11-1' x 72' x 5r 

11rx 11rx 11.1' 

17r x 111' x 81' 

17r x 17r x 8-1' 

28rx 17rx 14' 

25r x 251' x 16r 

&SI 

8Q 
8Q 

811 

811 

8-Q 

90 

94 

94 

93 

93 

96 

25w 

30w 

30w 

85w 

150w 

250 w 

— 

— 

— 

90 x90 

— 

90 x 40 

90-14 k 

70-17 k 

70-17 k 

65-17 k 

40-100 

40-15 k 

6.5 

19 

19 

33 

62 

125 

$92.00 

157.00 

157.00 

330.00 

N/A 

— 

0 

C 

Z 

la 
HARRIS CORPORATION, DRACON DIVISION 

PTEC 701 

702 

745 

501 

502 

22016-163 

22016-130 

Surface 

Surface 

Surface 

Surface 

Surface 

Flush 

Flush 

Push-N-Loc 

Push-N-Loc 

Push-N-Loc 

— 

— 

12' mount recessed 

12' square recessed 

8' 

8' 

8. 
— 

— 

8' cone 

8' cone 

70 v 

70 v 

4512 

Piezo 

Piezo 

70 v 

70 v 

88 

88 

88 

88 

88 

93 

93 

4 w 

4 w 

1w 

15w 

15w 

2.5 w 

2.5 v 

160 

160 

1W 

1E0 

160 

140 

140 

200/10 k 

200/10 k 

200/10 k 

450/10 k 

450/10 k 

70/15 k 

70/15 k 

125 

125 

.75 

.5 

5 

3.5 

3.5 

— 

— 

— 

— 

— 

— 

— 

JBL PROFESSIONAL 

8330 

8325A 

I Surface 

Surface 

1 Omnimount I 19-1'x 19'x 101 

26'x 15r x 91-' 

811 

811 

I 91 

91 

I 100 w 

80w 

I 90 

120 x 1001 

I 40-20 k 

40-20 k 

l — 

I 37.5 

l $— 

180.00 
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8216AT Surface - 15'x 10'9' 8S2 89 60w 120 x 100 40-20 k 19 99.00 
SLT-1 Surface Bracket included 10' x 6' x 5 8Q 87 50 w 90 100-18 k 13.5 159.00 
Control 1 Surface Bracket available 19' x 6' x 6' 4/2 90 150w 100 x 100 120-20 k 4 90.00 
Control 5 Surface Bracket available 15' x 10' x 9' 412 92 175 w - 75-20 k 10 - 

LEN FINKLER COMPANY 
MBRC-70T Flush 4-8' Centers 121' Dia Baffle 812 95 17w 120 150-12k 238 $14.95 

CI 

Z 
MARTIN AMERICA 

Surface U-Bracket 22' x 17' x 17' 8/2 99 300 w 90 x 40 50-20 k 52 - 

D CX2 
BX2 Surface - 21' x 32' x 19' 8/2 97 600 w - 35-120 88 - 

0 MG ELECTRONICS 
ii SB-20 Surface Bracket 81'x 5-rx 5' 8Q 90 50w - 50-20 k 7 - 

0 SB-2070/25 Surface Bracket 81' x 51' x 5' 9.5/70 v 93 50w - 50-20 k 8 - 
HS-8T Surface Swivel Bracket 8' x 8' x 11 J-* °5/70 y 116 40 w - 450-8 k 6 - 

Ill HS-12T Surface Swivel Bracket 11' x 61' 25/70 v 120 40 w - 450-8 k 7 - 
gg HS-12SBP 

SC2OW 
Surface 
Surface 

Swivel Bracket 
Bracket Type 

11'x 64' 
20' x 5' x 73-' 

13/2 
8/2 

108 
100 

60w 
20 w 

- 
- 

400-13 k 
80-14 k 

5 
11 

- 
- 

0 SC4 OW Surface 
Flush/Co-ax 

Bracket Type 
Ceiling 

20' x 5' x 7-1' 
8' Round 

8Q 
812 

110 
88 

40 w 
20 w 

- 
- 

70-16 k 
50-18 k 

12 
2.5 -810CX - M. 820CX Flush/8' Co-ax Ceiling 8' Round 8S2 88 35 w - 50-20 k 3.5 - 

PS-100 Surface/Patio Bracket 7' x 7' x 10' 8/16Q 92 25w - 100-15 k - - 

CI PS -100T Surface/Patio Bracket r x T x 10' 70 v 102 25w - 100-15 k - - 

Z MISCO/MINNEAPOLIS SPEAKER CO. 
2 JC8OWP-81/4 Rush Screws/13' Baffle 8' Waterproof Co-a) 8Q 93 30 w 120 50-18 k 3 $33.29 

JC80E-8WB Rush Screws/13' Baffle 8' Co-ax 8/2 94 30 w 120 35-18 k 3 31.87 0 JC80E-8WB Flush Screws/13' Baffle 8' Co-ax 8Q 97 30 w 120 45-18 k 3 30.43 
/40 JC8WP-8WB Flush Screws/13' Baffle 8' Waterproof 812 94 30 w 90 50-8 k 3 33.25 
RIM JC8FD-8WB Rush Screws/13' Baffle 8' Hi-Compliance 8.12 94 30 w 90 35-14 k 3 19.68 

0 JC8PA-8WB Flush Screws/13' Baffle 8' 812 97 30 w 90 40-14 k 3 18.04 

àg 

FC8PA-8WB Rush Screws/13' Baffle 8' 812 95 24 w 90 55-13 k 2.75 16.48 

‘10 MOTOROLA, INC./CERAMIC PRODUCTS 
ix KSN1103A Surface Co-ax 3.75' x . 608' 28 1 82 50 w - 500-20 k 1.2 oz. $12.75 
mi KSN1090A Surface Co-ax 3.75' x .608' 28/21 82 50 w - 500-20 k 1.2 oz. 10.61 
Mii 1 @ 5 kHz at 1K 

MTX LOUDSPEAKERS - THE MITEK GROUP 
89C8W Flush 3 inch 8' 13S2 91 15w - 65-17k - $19.95 
8KU492 Flush 3.06 inch 8' 8.(2 93 30 w - 50-20k - 49.95 
F0810C Rush 3.06 inch 8' 8S-1 92 15w - 60-18k - 29.95 
129C8W Flush 4.25 inch 12' 1111 92 15w - 58-16k - 29.95 

OREVOX CORP. 
SW62OPP Flush - 6' 8/2 91 60w - 50-8 k 2.6 - 
SW82OPP Flush - 8. 80 92 

1 
60w 1 - 1 45-8 k 

1 
3 
1 
- 

SW83OPP Flush - 8' 8.Q 94 100w - 35-7 k 4.9 - 
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SW103OPP Flush - 10' an 94 100w - 25-7 k 6 - 

SW104OPP Flush - 10' an 93 150 w - 25-7 k 6.6 - 

SW124OPP Flush - 12' an 93 150 w - 25-500 k 8 - 

Owl 

2300-FX Rush Ceiling/Wall 9' x 9' an 85 60w 360 50-20 k 3 ' $125.00 

OWI-702 Surface Bracket 7. x 4' x 4' an 92 15w 360 90-20 k 6 100.00 CI 
OWI-703 Surface Bracket 7' x 4' x 4' an 92 15w 360 90-22 k 6 110.03 

BAW-50 Surface Bracket 7' x 4' x 4' an 92 50 w 360 90-20 k 4.5 75.00 Pik 

BAW-103 Surface Bracket 7' x 4'x 4' 812 92 100w 360 90-22 k 5 85.00 ri 
PASO SOUND PRODUCTS g 

C90 Surface Bracket 111-'x Tx 4Î-' 812 97 20w - 100-20 k 6 $130.56 Cli 
C91T 
C1000 

Surface 
Surface 

Bracket 
Bracket 

111' x 7' x 4Î-' 
17' x 61-' x 41 

.5/70 v 
161.2 

97 
107 

20 w 
50w 

- 
120x 40 

100-20k 
120-20 k 

6.5 
9 

152.00 
321.00 ge 

C51T Surface Bracket Irx 11' .5/70 v 97 20w - 120-15k 8 129.00 
0 

C322THP Surface Bracket 17' x 61-' x 41-' '5/70v 103 50 w 120 x 40 120-20 k 12 279.45 

C157 Flush Baffle 8' 5/70 y - 10w - 150-16 k 3 35.00 C 

PEAVEY ELECTRONICS CORP. Z 
115 Oak Intl Ill Surface - 211-' x 294-'x 16i' 812 103 400 w 90 x 45 50-20k 83 $499.50 0 

CL-1 Surface Hardware equipped 231' x 211-' x 141-' 412 100 300 w 90 x 45 80-16k 60 399.50 \oli 

112Criterionll Surface - 14e x 221-' x 11r an 99 300 w 80 x 45 50-20 k 37 199.50 91 
0 

POLY-PLANAR, INC. 1 
CP-40-70 Flush Drop Ceiling 24' x 24' 81-2 85 25w 120 40-20 k 1.8 $59.95 

11111 
P-40 Surface - 12' x 15' 812 85 20w 120 40-20 k 12 34.95 

P-8-70 Flush - 8' Diameter 8,12 90 10w 120 60-18 k 1.5 47.95 0 
G-51 Flush - 5' x 9' 812 80 20 w 120 60-20 k .9 34.95 

gill RP8 Surface - 8' Diameter 812 90 20w 120 60-18 k .69 24.95 

RP-6 Surface - 51-' Diameter 812 85 20 w 120 85-20 k .5 24.95 
0 

PORTLAND INSTRUMENT C 
6537 n-ground Landscape 4' above/9' below 14' x 14' x 13' 70 v 89 50 w 360 100-18 k 10 $139.00 

Z 
65350 n-ground Landscape 4' above/9' below 14' x 14' x 13' an 89 50 w 360 100-18 k 12 129.00 

VD08.1 Surface Electrical wall box 10' x 10' x 3.5' 70 v 92 25w 180 150-7 k 6 47.00 CI 
PS10 Potted Sound Hanging Plant 56' x 13' 812 89 20 w 360 200-6 k 25 119.00 

PROFESSIONAL AUDIO SYSTEMS (PAS) 
P1-122P - - - 812 101 200 w - 60-19 k 55 $760.00 

P1-152P - - - 812 101 200 w - 50-19 k 65 800.00 

P1-181 - - - 812 99 200 w - 30-100 83 500.00 

2-18BM - - - 412 101 400 w - 40 150 750.00 

1-12MBM - - - 812 103 200 w - - 65 440.00 

HF30x6OCC2 - - - - - - - - 60 640.00 

PROJECTED SOUND, INC. 
8cxio I - I - i 8"-Co-ax I 812 I 97 l 20w l - l 30-20 k l 2.75 I Contact 
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8C1OW - - 8. 8.(1 97 15w - 30-20 k 2.5 Factory 
8C5W - - 8' il.Q 96 10w - 80-15 k 1.5 for 
5C1OCE - - 5' 811 94 12w - 60-18 k 1.9 Pricing 

QUAM-NICHOLS CO. 

8C5BAX Flush Ceiling 8" 8Q 93 8 w 90 65-17 k 2 $27.46 
8C1OPAX Flush Ceiling 8' 812 96 15w 103 60-16 k 3 29.62 

Z 8C1OFEPAX Flush Ceiling 8. 812 92 18w 130 30-20 k 3 37.83 
8C1000 Flush Ceiling 8" 812 97 20 w 140 40-30 k 3 53.27 

2 FM4x2/70 Surface Wall 7.2" x 4.5" x 4.2" 70 v 95 10w - 70-20 k 5 77.00 
FM6/70 Surface Wall 9" x 6.5' x 5" 70 v 95 20w - 60-15 k 7 154.16 

0 
RED ACOUSTICS (USA) LTD. 

Ég 
Surface U-Brackets 131' x 19I-' x 81-' 6.(2 86 300 w - 10-18 k 40 $860.00 o R300P 

R150P Surface U-Brackets 131-' x 191-' x 81" 611 86 150 w - 50-18 k 20 460.00 

III 
RING GROUP OF NORTH AMERICA, INC. 

IX 
89051/25 Flush E..AA I Hole 8' x 2.5' 25 v - 15w - 50-16 k - - 

(II) 8910/1770V Flush E.IA.4 Hole 8' x 3' 70 v - 15w - 40-17.5 k - - 
IL 810CX Flush E.I.A.4 Hole 8" Hi-Compliance 13Q - 20w - 50-18 k - - 

\ it 820CX Rush E.I.A.4 Hole 8' Hi-Compliance 812 - 35 w - 50-20 k - - 
51101 Flush E.I.A.4 Hole 43-' 811 - 15w - 60-17.5 k - - 

CI 

Z 
ROSS SYSTEMS-DIVISION OF INTERNATIONAL MUSIC 

R-28 Surface Nall Brkt, Mic Stand 17+' x 121-' x 91-" 4/1611 94 175w 71 x 70 70-14 k 16 $199.95 D R-24 Surface Bracket, Mic Stand 12' x 6-1-' x 5' 4/16n 89 130 w 70 x 70 85-14 k 12 99.95 

0 SONIC SYSTEMS INC. 

Ég #110 Flush to ceiling - 11ex 15" 131.2 89 35w 360 x 270 55-16k 9 $300.00 

0 #168 Flush to ceiling - 19' x 20' 811 89 55 w 360 x 270 35-20 k 20 580.00 
#2212-1 Flush to ceiling - 26" x 26' 8.1-2 100 200 w 360 x 270 40-20 k 45 1,120.00 àg #2212-2 One eyebolt - 32" x 34" 411 105 400 w 360 x 270 35-20 k 70 1,640.00 

Flush to ceiling - 261-' x 32' 8,Q 105 200 w 360 x 270 35-20k 50 1,200.00 

1 #2215 
10 #2715 One eyebolt - 36* x 38" 411 108 400 w 360 x 270 35-20 75 1,740.00 

ell 

li 
SOUND DEVELOPMENT INDUSTRIES 

Al-10 SST-8 Masking Plenum 8' 811 - 15w 120 125-8 k 3 $6.84 
CS-12 Flush Tile 5+" Diameter Grill 81.2 - 15w 120 125-10 k 3 26.54 
CS-12SPR Flush Gypsum 54-' Diameter Grill 8.Q - 25w 120 125-10 k 2.25 24.10 

SOUND PRODUCTS/3M 

RMW-CX70 Flush White metal grille 8' 70 v 91 10w 120 70-20k 3.5 $25.90 
RMW-70 Flush White metal grille 8" 70 v 91 10w 120 70-15k 3.25 19.20 
RPW-70 Flush Plastic grille 8' 70 y 91 10w 120 70-15k 3 19.20 
TB-70 Surface Tilted baffle 8" 70 y 91 10w 120 70-15k 6 29.00 
TB-CX70 Surface Tilted baffle 8' 70 v 91 10w 120 70-15k 6.25 36.50 
SL-70 Surface Slimline baffle 8' 70 v 91 10w 120 70-15k 7.5 35.90 
SL-CX70 Surface Slimline baffle 8" 70 v 91 10w 120 70-20k 3.5 42.50 
CN-70 Surface Corner baffle 8' 70 v 91 10w 90 70-15k 3.25 39.90 
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HW-70 Surface Hallway baffle 8' 70 y 91 10w Bi-direct 70-15k 3 45.90 

SOUNDSCAPE SPEAKERS, INC. 
ATS-360 Direct Burial Landscape 11' Dia. x 14' 8Q 92 15w RMS 360 x 40 50-15 k 8 $130.00 

SPEAKERCRAFT 
111 SC-602 Surface-In-Wall Wall Anchors 61'x 10' ea 1 89 50w 55 50-24 k 2.7 $80.00 

SC-603 Surface- In-Wall Wall Anchors 74-' x 10' 8Q 1 89 50 w 55 250-24 k 2.2 70.00 
el 

SC-502 Surface-In-Wall Wall Anchors 54-' x sr 812 1 87 35 w 55 65-24 k 2.2 70.00 

SC-603S 
1 All models 

Surface- In-Wall 
are also have a 7( 

Wall Anchors 
volt input 

74-' x 10' 812 1 92 25w 55 65-24 k 1.6 60.00 fl 

g 

SPECO DIV., COMPONENTS SPECIALTIES, INC. 0 

C-8CF6W Dual - 8' 811 - 6 w 360 95-15 k - $16.45 gli 
C-8CF1OW Dual 8' 81-2 - 15w 360 85-15 k - 19.95 

0 G-8CA1OW Dual - 8. 812 - 15w 360 50-15 k - 20.95 

G-8CA10C 

G-210CPP 

Dual 
Dual 

- 
- 

8' 
8. 

812 
811 

- 

- 

15w 
25 w 

360 

360 

50-15 k 
50-15 k 

- 
- 

28.95 
33.95 C 

G -8CA20C Dual - 8. 812 - 25 w 360 50-15 k - 37.95 
Z 

G-26FT700W Rush Ceiling 6. 81-2 - 10w 360 45-15 k - 32.95 

G-810FT700W Rush Ceiling 8' 811 - 15w 360 85-15 k - 35.95 CI 
G-810AT7001#1 Rush Ceiling 8' 811 - 15w 360 50-15 k - 37.95 It% 

G-8107700W 
G-8CA 

Flush 
Dual 

Ceiling 
- 

8. 
8' 

811 
811 

- 
- 

15w 
40 w 

360 
360 

50-15 k 
45-15 k 

- 
- 

43.95 
40.95 IIII 

WB8-6D Wall - 8' 811 - 10w 360 85-15 k - 69.95 
0 

SPECTRA SONICS .41 
In 

3000 Tri-Amp Monitor - 5.3 Cubic Feet - - - - 20-20 k 118 $1300.00 

3085 3-Way Tri-Amp - 11.6 Cubic Feet - - - - 20-20 k 350 2825.00 
0 

TECHNICAL AUDIO DEVICES (TAD) 1 
TSM-1 2-Way Monitor - 33 " x 431' x 28' LIQ 98 600 w - 29-20 k 319 $7000.00 0 
TSM-2 2-Way Monitor 31 " x 26' x 241' 811 95 300 w - 29-20 k 205 5750.00 

C  

TOA ELECTRONICS, INC. 

1 HS-315 
HS-215 

3-Way Reflex 
2-Way Reflex 

Ceiling Suspension 
Ceiling Suspension 

15' 
15' 

sn 
611 

loo 
100 

360 w 
360 w 

90 x 40 
90 x 40 

50-20 k 
50-15 k 

77.2 
59.5 

$ 

HS-212 2-Way Reflex Ceiling Suspension 12' 8.0 100 360 w 90 x 40 55-15 k 52.9 

HS-15 2-Way CD Horn Ceiling Suspension 15' 811 98 160w 90 x 40 60-20 k 353 

SM-68 Personal Monitor Bracket/Stand 2-5' Full Range BO 90 200 w - 110-16 k 10.6 

SM-75 Personal Monitor Bracket/Stand 2-5' Full Range 811 90 200 w 110-20 k 10.5 

SM-25M Powered Monitor Bracket/Stand 5' Full Range - 88 25 w - 90-20 k 13.9 

380 SE Reflex Bracket/Stand 15' ao 102 360 w 90 x 40 50-20 k 79.2 

480 SE Reflex Bracket/Stand 18' 811 102 360 w 90 x 40 45-20 k 99.2 

F-150 Reflex Full Range Bracket 5' 812 90 120 w - 60-18 k 6.6 

F-300 3-Way Reflex Bracket 8' 8.0 90 150 w - 50-20 k 15.4 

SM-25A Powered Monitor Wall/Stand 5 2-Way 8 k.Q 88 25w - 90-20 k 13.9 

SM-60 Full Range Bracket 5' 1612 90 70w - 110-16 k 10.6 

RS-21M Full Range WalVStand 5' 611 88 100w - 100-17 k 2.4 

PC-671 Series Flush Mount Ceiling 8' Driver 611 96 15w - 30-16 k 3.5 
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PC-672 Serie, 

22-ME 

312-ME 

280-ME 

312-ME 

Flush Mount 

Studio Monitors 

Studio Monitors 

Studio Monitors 

Studio Monitors 

Ceiling 

- 

- 

- 

- 

8' Driver 

5 

6.3' 2-Way 

8' 3-Way 

11' 3-Way 

8.Q 

812 

812 

81-2 

85-2 

96 

90 

88 

- 

- 

15W 

120 

75 w 

90 w 

135 w 

- 

- 

- 

- 

- 

30-16 k 

100-17 k 

60-20 k 

60-20 k 

50-20 k 

3.5 

5.1 

115 

15.4 

35.7 

Ci 
UNIVERSITY SOUND 

Z PI12-2 

5 
0 
gg 

P115-3 

Interface Ill 

Interface II 

Interface I 

CS810 

CS410 

Surface 

Surface 

Surface 

Surface 

Surface 

- 

- 

- 

- 

- 

- 

- 

- 

- 

241" x 131" x 28" 

21" x 11 4-» x 181" 

141' x 254-' x 181' 

133" x 2421"x 101' 

11 r x 211' x 91" 

8' 

4' 

8.Q 

812 

812 

812 

8.(2 

80 

812 

98 

97 

92 

92 

92 

94 

91 

100 w 

100 w 

50 w 

50 w 

50 w 

10w 

10w 

125 x 125 

125 x 125 

125 

125 

56-18 k 

1(X) 

120 

50-16 k 

75-16 k 

40-18 k 

47-18 k 

28 

80-15 k 

90-18 k 

108 

66 

38 

33 

28 

3 

2.5 

$715.00 

450.00 

315.00 

273.00 

210.00 

12.25 

11290 

0 
IIIIII 

Cg 

O 815C 

UREI 
809 

811C 

813C 

Surface 

Surface 

Surface 

Surface 

- 

Yes 

Yes 

Yes 

23" x 16" x 13" 

. 21' x 26' x 19' 

36' x 31' x 23' 

32' x 14" x 21' 

8U 

812 

8U 

85.2 

93 

97 

101 

103 

100 w 

150 w 

150 w 

150 w 

90 x 45 

90 x 45 

90 x 45 

90 x 45 

50-17.5 k 

70-17.5 k 

50-17.5 k 

40-17.5 k 

75 

110 

193 

260 

$729.00 

1552.00 

2060.00 

2568.00 

Ili 
...„ VALCOM INC. 

o V 

Z V 

-1024C 

V- 1022C 

-1010C 

V- 1020C 

Surface, Built in amp 

Surface, Built in amp 

Flush, Built in amp 

Flush, Built in amp 

Corner 

Wall 

Ceiling 

Ceiling 

8' 

8" 

4' 

4' 

600U 

60012 

600U 

600U 

- 
- 

- 

- 

1w 

1w 

1w 

1w 

103 

100 

110 

103 

60-12 k 

60-12 k 

80-12 k 

60-12 k 

6 

6 

3 

4 

$36.00 

32.00 

29.00 

25.00 

2 
CI 
gig 
tip 

2 
V 

4 (314) 

Cà 

SOUND & COMMUNICATIONS' 
Listing of Background/Foreground and Integrated & Portable Sound Systems Companies 

Altec Lansing Boston Accoustr, i den Electronics Inc Intersonics Inc MG E:ectronics Peavey Electronics Col p Rockustics Inc Spectra Sonies 
Box 26105 247 Lynnlield St 151 St. 3453 Commercial Ave 32 Ranick Rd. P.O. Box 2898 41 E. Main SI 3750 Airport Rd 
Oklahoma City OK 73126 Peabody MA 01960 PO Box 338 Northbrook. IL 60062 Hauppauge. NY 11788 Meridian, MS 39301 Bayshore. NY 11706 Ogden. UT 84405 
(405) 324.5311 Montrose MN 55363 (312) 272-1772 (601) 483-5365 (516) 665.6497( 801) 392-7531 

(612) 675.6350 1150 Industrial Ave. 16171 532-2111 3030 Canton SI. (516) 582-3400 Apogee Sound Inc Bozak Inc J. W. Davis 8. Co. MISCO/MinneapoIrs Poly- Planar Inc Ross Systems-Division St. Louis Music/ 
326 South SI Electro-Voice Inc. Speaker Co. 

of International Music Audio Centron Suite CdD New Britain. CT 06051 600 Cecil St Dallas, TX 75226 3806 Grand Ave 50 Graphic Place Moonachie NJ 07074 P.0 Box 2344 1400 Ferguson Ave 
Petaluma. CA 94952 (2031 225 0555 Buchanan MI 49107 (214) 651-7341 . fvfmneapolis. MN 55409 (201) 641.2206 Ft Worth. TX 76113 St Louis. MO 63133 
(7071 778-8887 (6161 695-6831 (612) 825-1010 (817) 336.5114 (314) 727-4512 

Calibration Standard JBL Professional 
Allas/Soundolier Instruments Della, 8500 Balboa Blvd. Motorola Inc /Ceramic Portland Instrument Shure Brothers Inc Tannoy North America Inc 
1859 Intertech Or Po Box 2727 1365 N McCan St Northridge. CA 91329 Products 1101A Air Way 222 Hartrey Ave 300 Gage Ave Unit- I 
Fenton MO 63026 Oakland CA 94602 Anaheim. CA 92806 (818) 893.8411 4800 Alameda Blvd NE Glendale. CA 91201 Evanston, IL 60202 Kitchener Ontario. 

349 3110 BO> 1561 Celestion Industries Inc Environmental (Sound 415) 531-8725 (714) 632.8500 Klark-Tekruk Electronics Inc Albuquerque. NM 87113 (818) 500-0137 3013 Banh Plaza N. (505) 833-8801 (312) 866-22oo Canada N2M 2C8 Auchsar (519) 745-1158 
Farmingdale. NY 11735 Professional Audio Sonic Systems Inc Technical Audio Devices 

Kuruholm Dr . Box 521 737 Canal St. Bellevue. WA 98009 31220 La Baya Dr Blvd (516) 249.3660 MTX Loudspeakers, Systems (PAS) (TAD) 
(206) 454 2040 Holliston MA 01746 Suite 110 The Mitek Group 1224 West 252nd St Bldg 236 Pioneer Electronics 

(617) 429.6706 Westlake Village. CA 91362 Klipsch d Associates 1 Mitch Plaza Harbor City. CA 90710 Slumlord. Cr 06902 (USA) Inc 
Auernheimer Labs d Co PO Box 688 (203) 356.1136 4561 E Florence Ave Cerwin-Vega (818) 7060228 Winslow. IL 61089 (213) 534-3570 2265 E 220th St 

A Hope. K 71801 (815) 367.3000 
Fresno CA 93725 555 E Easy St H (209) 442.1048 Simi Valley. CA 93065 Fasten Corp col America (501) 777.6751 Sound Development Long Beach. CA 90810 OHM Projected Sound Inc Industries (213) 835-6177 

1805) 584-9332 15431 Blackburn Ave Len Fielder Co 469 Avon Ave Auratone Corp Norwalk. CA 90650 Distributed by 428 Ft Denaud Rd TOA Electronics Inc 
80 Alexdon Rd CI Audio Marketing Plainfield. IN 46168 La Belle. FL 33935 480 Carlton Court PO Box 698 Cetec Gauss (213) 921-1112  

Coronado. CA 92118 9130 Glen Oaks Blvd Coronado, Ontario 3050 SW 14th Pl .. Sude 3 (317) 839-4111 (813) 675-0100 South San Francisco. 
(619) 297-2820 Sun Valley, CA 91352 Fourjay Industries Inc Canada M3J2B4 Boynton Beach.FL 33435 CA 94080 (416) 630-9103 Sound Products/3M (2131 875-1900 3400 Stop Eight Road 1305) 738-0622 Ouam-Nichols (415) 588-2538 
Bag End Loudspeakers 234 E Marquette Rd 3M Center 225.S-10 Dayton ac D. OH 45414 MPherson The WO Group Clarity Orevox Corp. Chicago. IL 60637 St. Paul. MN 55144 Turbosound Inc 

(513) 890-6444 Loudspeaker Inc 
1 Mitch Plaza 1111 Industry Ave 512 35th St. NE (312) 488.5800 (612) 7310447 611 Broadway #841 
Winslow IL 61089 Roanoke VA 24013 3750 Wood Rd Auburn. WA 98002 New York. NY 10012 
(815) 367 3000 800 962.6009 Frazier. A Div of Lansing. MI 48906 Soundscape Speakers . 1.ir (212) 460.9940 

Sound-Craft Systems Inc (517) 371-4148 (206) 735.0220 Red Acoustics (USA) LTD 4405 Vineland Rd 
BES/Bertagni Electrn Community Light 8, Sound Petit Jean Mountain Rt 3 OWI Inc. 1231 Roth Dr Suite C.8 University Sound 

acoustic Systems Inc 333 E 51h st Box 319 Martin America 
12753 Moore St Chester PA 19013 Monition. AR 72110 PO. Box 5139 1160 Mahalo Pl. Lansing. MI 48911 Orlando. FL 32811 Electro-Voice Inc 
Cerritos. CA 90701 (2151 876 3400 (501) 727-5476 Chatsworth. CA 91313 Compton. CA 90220 (517) 694-3618 (305) 423-2363 600 Cecil St 

(213) 638.4732 Buchanan. MI 49107 
(2131 926.0201 (8181 718.1031 SpeakerCraft Renkus-Heinz Inc (616) 695-6831 
Bogen eommomenhons Compact Monitor Galaxy Audio McCauley Sound Inc. Panasomc Industrial 3615 Presley Ave 
PO Box 575 Systems Corp 625 East Pawnee 13608 94th Ave E Company/Ramsa 17191 Armstrong Ave Rieereige. CA 92507 Irvine, CA 92714 UREI 

(714) 787-0543 8500 Balboa Blvd 50 Spring St PO Box 1965 Wichita, KS 67211 Puyallup, WA 98373 6550 Katella Ave (714) 250-0166 
Ramsey. NJ 07446 Studio City. CA 91604 (316) 263- 2852 (206) 848-0353 Cypress. CA 90630 Northridge CA 91329 
(201( 934 8500 (818( 763 8000 (714) 895-7272 Speco Div. Components 1818) 893.8411 

Hams Corp Dracon Meyer Sound Ring Group of Specialties Inc 
Bose Corp Eastern Acoustics Works Division Laboratories Inc Paso Sound Products North America 1172 Rt 109 Valcom Inc 
The Mountatn 59 Fountam SI 809 Calle Plano 2832 San Pablo Ave 14 First St 230 Community Dr PO Box 624 1111 Industry Ave 
Framingham MA 01701 Franunghani MA 01701 Camarillo, CA 93010 Berkeley, CA 94702 Pelham, NY 10803 Great Neck. NV 11021 Lindenhurst. NY 11757 Roanoke, VA 24013 
16171 879 7330 16171 620 1478 10051 987.9511 (415) 486.1166 (9141 738-4800 (516) 489-0250 (516) 957.8700 17031 982.3900 

o. 
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ALTEC LANSING CORP. m  
937 2 12' Cone Horn/drive 3 k 811 99 150 w 70-15 k 110 x 60 24' x 18' x 16 i' 63.8 $844.00 Z 

APOGEE SOUND INC. •11 
RI 

AE-2 4 2-8" cone - 2-1' horn 5k 16Q - 100 65-19k 165 x 40 101" x 16" x 8 40 $1025.00 
AE-3 2 10' cone - 1' horn 5k 1312 - 200 70-18k 85 x 40 161" x 121' x 10-1" 42 620.00 CI 
AE-5 2 12* cone - 1' compress 1k 8/8Q - 400 53-17.5k 90 x 45 231' x 14 x 161' 78 2045.00 

XI AE-6 2 12' cone - 1' compress 1k 8/8Q - 400 52-17.5k 45 x 90 10' x 231* x 141' 78 2065.00 
AE-10 2 2-15* cone - - 100 8/8Q - 800 38-140 Omni 221' x 32 x 241' 135 1625.00 
AE- 12 
3 x 3 

2 
7 

2-18' conE 
2-18' cone 

- 
2' 

compress 
4-1' horns 

100 
1k, 8k 

8/8Q 
8/8Q 

- 
- 

800 
1100 

35-140 
65-19k 

Omni 
70 x 40 

301" x 45* x 221' 
45* x 29" x 30' 

165 
265 

1910.00 
3825.00 m i 

RI 
BAG END LOUDSPEAKERS D 

TA12-A1 2 12' cone - 4 x 6 horn 3.5k 8Q 103 400 w 70-19k 90 x 40 23" x 18" x 14r 55 $539.00 
TA12-132 2 12' cone - 4 x 6 horn 3.5k 8Q 103 400 w 70-19k 90 x 40 23" x 18' x 14-1" 55 619.00 

R° 1Al2-C3 2 12" cone - 4 x 6 horn 3.5k 8i2 103 400 w 70-19k 90 x 40 23' x 18' x 141" 55 539.00 
1Al2-D4 2 12' cone - 4 x 6 horn 3.5k 812 103 400 w 70-19k 90 x 40 23' x 18' x 14-1-* 55 619.00 
TA12JR-C 2 12' cone - 4 x 6 horn 3.5k 8Q 101 300 w 70-19k 90 x 40 24' x 14" x 11' 43 439.00 11 
TA12JR-D 2 12' cone - 4 x 6 horn 3.5k 8Q 101 300 w 70-19k 90 x 40 24" x 14'x 11" 43 439.00 

0 AF1-M1 5 3 18" cone 12* cone 4 x 6' horri125-3.5 < 4Q 103 1200 w 40-19k 90 x 40 42" x 22' x 18' 140 1280.00 
AF1-M26 3 18" cone 12' cone 4 x 6 horn 125-3.5K 4n 103 1200 w 40-19k 90 x 40 42' x 22" x 18' 140 1050.00 PII 
1 Floor wedge monitbr, Black textured finish 
2 Floor wedge monitor, 13 Ply birch, hand oiled finish 

ilibM I 

3 Rectangular Cabinet, Black textured finish P I 
4 Rectangulbr Cabinet, 13 ply birch, hand oiled inish 
5 Black Birch Road with wheels and cover Ilig 

6 Basic Black Poplai with two handles and protective covers r 
BES/BERTAGNI ELECTROACOUSTIC SYSTEMS, INC. 

m 
RB-301 4 - - - 500/5k an 93 75 w 35-20k 360 x 360 49' x 22' x 6.5' 55 $1000.00 0 
4000 8 - - - 800 811 96 300w 45-19k 360 x 360 73" x 36.5' x 3' 45 1000.00 4 

BOSE CORP. in 
4 

802 Series 2 
402 2 

w/electrom 
w/electror. - 

- 

- 
- 
- 

- 
- 

812 
an 

92 
93 

240 w 
120 w 

50-16k 
90-16k 

120 x 100 
120 x 60 

13-1' x 13' x 203-' 
231-' x 71' x 81-• 

31 
15 

$826.00 
508.00 III 

Acoustic Wavle 1 wave-guidE - - 125 an 90 150 w 25-125 Omni 150' x 10.5' 55 1400.00 3 1 Used with dedicated contro ler 

CALIBRATION STANDARD INSTRUMENTS 
in 

MDM-TA3 4 2-61' 33-' 1' Dome 1.8k, 7k 811 91 160 w 45-20 k 120 16' x 19' x 11r 35 $745.00 
MDM-TA2 2 e - r Dome 2500 an 87 160 w 60-20 k 120 16' x 111' x 91-' 20 595.00 
MDM-4 3 2-6r - 1-3r 1500 an 89 160 w 60-17 k 90 13' x 19' x 91" 25 545.00 

CELESTION INDUSTRIES, INC. 
SR Systems I 3 1 SR-2 1 SR-1 1 I 1501 1 814 96 11000 wl 40-20 k 1140 x 701 11.8' x 21.7' x 18.1'1 42 1 $900.00 
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1 SR-1 also 
SR-1/SR-2 

used a 
ses SR 

2-18* 

lone In 
Cl Contr 

2-8" 

II-range 
D I I er 

mode (5 0-20 k) 

CERWIN-VEGA 
L-36 
SW-18 
B-36A 
BG-215 
B-119 
V-43 
V-35C 
PD-18B 
V-37C 
V-31C 
V-30X 
V-15 
DSM-200 
SSM-200 
D-32C 
DMI 
CMH-1 

1 horn, 18' 

1 vented, 18 
1 horn, 18' 
2 vented, 2-1$ 

1 vented, 18 
3 horn, 18' 
3 vented, 18 
3 vented, 18 
2 vented, 18 
2 vented, 15 
2 vented, 15 

3 vented, 15 
3 
2 
4 
2 
1 

2-12' conE 
vented, 12 

" 

2' horn 
1' horn 
12' cone 

horn 
2" horn 
2' horn 
1" horn 

horn/twt 
horn/twt 
horn/twt 
1' horn 
1" horn 

horn/twt 
horn/twt 
1' horn 
1' horn 

twt 
horn/twt 
1" horn 

300, 3k 
1.2, 7k 
300, 3k 
1.2k 
1.2k 

2.4k 
2.5, 5k 
200,3.51' 

200,3.511 
150,1.2k 
.2.5k 
3k 

8n 
8S1 
80 

8n 
80 
811 
8n 
812 
811 
8Q 
8S2 
4n 
8S1 

8f2 
8S1 
812 
16Q 

104 
98 
103 
100 

101 
108 
105 
100 
103 
105 
101 
100 
111 
108 
106 

103 
107 

400 w 
500 w 
300 w 
300 w 
300 w 
400 w 
300 w 
300 w 
300 w 
150w 
150 w 
200 w 
300 w 
150 w 
250 w 
100 w 
50 w 

32-300 
28-500 
40-400 
40-4k 
40-2k 
40-16k 
50-16k 
30-16k 
40-15k 
50-15k 

50-16k 
35-20k 
200-20k 
200-15k 

150-16k 
150-16k 
1k-15k 

Omni 
Omni 
Omni 
60 x 30 
60 x 60 
100x 60 

90 x 40 
100 x 70 
90x 40 
90 x 40 

100 x 70 
100x 70 

90 x 40 
90 x40 

60 x40 
60 x 60 
90x 40 

36' x 24' x 36' 

36' x 24" x 24-
36' x 24' x 24' 

43" x 27" x 20" 
36'x 24' x 16" 
48' x 24" x 25' 
36' x 24" x 20' 
43 x 27' x 20' 
36"x 24"x 16" 
32'x 24'x 18" 
32"x 24'x 16' 
29"x 18'x 17' 
24"x 36"x 17' 
22'x 35"x 16' 
36'x 23" x 19' 
14"x 2rx 7' 
12* x 20" x 1" 

188 
156 
123 
88 
93 
188 
125 
125 
107 
100 
84 
52 
136 
70 
103 
76 
23 

$850.00 
700.00 
700.00 
600.00 

500.00 
1,300.00 
1,000.00 
750.00 
700.00 
600.00 

500.00 
400.00 

1,200.00 

750.00 
900.00 
325.00 
425.00 

CETEC GAUSS 
7258 
."5350 
'7228 
5280 
5220 
5225 (wedge) 
5226 (wedge) 
5180 

5150 

1 
3 
1 

2 
2 
1 
2 
1 

1 

15" co-ax 
15* 

12' co-ax 
18" 
12' 

co-ax 

12" 
18' 
15" 

10" tweeter 

horn 
horn 

tweeter 

1200 
800,3 k 
1600 
1500 
1600 
1500 
3600 

811 
811 
811 
81-2 
812 
811 
811 
812 

811 

96 
98 
91 

101 
98 
100 
101 
101 
101 

400 w 
400 w 
400 w 
400 w 
400 w 
400 w 
800 w 
400 w 
400 w 

40-18 k 
45-20 k 

40-18 k 
45-15 k 
60-15 k 
80-15 k 
80-20 k 

40-2500 
45-2500 

40 x40 
60 x 40 

40x 40 
100 x 50 
100 x 50 
40x 40 
60 x 60 

29' x 24' x 192 
21$•x 32"x 14$ 
212"x 13'x 162' 

34" x 24" x 164" 
19"x 28"x 13' 
16"x 23- x 16' 
16'x 23- x 16' 
34$' x 24' x 162" 

34$' x 24' x 162* 

116 
87 
73 
100 
661 
561 
50 
67 
60 

$1585.00 
1495.00 

1480.00 
1215.00 
1165.00 
990.00 
805.00 
640.00 
540.00 

COMMUNITY LIGHT 8/ SOUND, INC. 
RS440 

RS327i 
RS325i 
RM325i 
VB664 

VB790 
CSV70 

CS70 

CS608 

CSV52 
CS52 
CSV50B 

CS50B 
CSV4S 
CS4S 
CSV38M 

4 

3 
3 
3 
2 
1 

3 
3 

1 

3 
3 
1 
1 

2 
2 
2 

1-15' 

1-15' 
1-15" 
1-15' 
2-15' 
1-18" 

4-12" 

4-12* 

4-15" 

1-15" 
1-15* 
1-18' 
1-18" 
2-12" 
2-12" 
1-15' 

1-6P 

1-2" 
1-2' 

2" 

2-2" 

2-2" 

1-6.5 
1-6.5 

1-1" comp 

2-PZT 
2-PZT 
2-PZT 

3-PZT 
3-PZT 

1-PZT 
1-PZT 

3-PZT 
3-PZT 
1-PZT 

380,1.11,, 8Q 
1.2k 

450,3.5k 812 
450,3.5k 80 
450,3.5k 811 
- 411 
- 812 

700,4000 4 n 

700,4000 412 

150 411 

500,5k 412 
500,5k 411 
150 812 

150 812 
3000 4Q 
3000 4n 
2500 811 

104 

104 
104 
104 
108 
104 

105 
105 

105 
98 
98 
98.5 
98.5 

101 
101 
99.5 

500 w 

500 w 
500 w 
500 w 
600 w 

500 w 
1500 w 
1500 w 

1500 w 
500 w 
500 w 
500 w 

500 w 
500 w 
500 w 
375 w 

45-18k 

45-18k 
60-18k 
60-18k 
45-1k 
45-800 

45-18k 

45-18k 
35-800 

40-20k 
40-20k 
35-500 

35-500 
50-18k 
50-18k 
60-18k 

80 x 40 

60 x 40 
60 x 40 
60x 40 
90 x 60 

Omni 

90x 30 

90 x 30 
Omni 

90 x 60 
90 x 60 

Omni 
Omni 

90 x 40 
90 x 40 
90 x 60 

321" x 25r x 24' 

32"x 19"x 18" 
24r x 181' x 14r 
25}' x 181' x 221" 
321" x 25-1" x 24' 
32.1" x 25r x 24' 

261' x 33r x 18' 

261' x 33P x 18" 
33+" x 33r x 22 
33r x 18"x 18" 

33rx 18" x.18* 
33rx 261' x 18' 
33-1' x 261" x 18" 

33rx 18"x 18' 
33rx 18"x 18" 
171"x 1fl'x 25 

135 



<-34' «Ièrb 

CS38M 
CSV35 

CS35 

CSV28M 

CS28M 

CSV25 

CS25 

LFR118 

LFR215 

LFR115 

LFR150 

2 

2 

2 

2 

2 

2 

2 

1 

2 

1 

1 

1-15' 
15' 

15" 

12" 

12" 

12' 

12' 

18' 

2-15' 

1-15' 

1-15" 

1-PZT 

1-PZT 

1-PZT 

1-PZT 

1-PZT 

1-PZT 

1-PZT 

2500 

2500 

2500 

3000 

3000 

3000 

3000 

8Q 
812 

8Q 

8Q 

8Q 

8Q 

812 

812 

412 

812 

812 

99.5 
99.5 

99.5 

97.5 

97.5 

97.5 

97.5 

98.5 

103 

100 

99.5 

375 w 

375 w 

375 w 

250 w 

250 w 

250 w 

250 w 

400 w 

600 w 

300 w 

300 w 

60-18k 

60-18k 

60-18k 

70-18k 

70-18k 

70-18k 

70-18k 

35-1k 

50-2.5k 

50-2.5k 

50-2.5k 

90x 60 

90 x 60 

90 x 60 

90 x 60 

90 x 60 

90 x 60 

90 x 60 

Omni 

Omni 

Omni 

Omni 

174'x 17-1'x 25 

231"x 171'x 13+" 

23V x 171-' x 133-' 

13-1'x 15'x 18+" 
131-"x 15'x 18+' 

18i' x 15"x 134' 

181-"x 15"x 13-1' 

311" x 261 x 171' 
33-r x 261' x 171' 

331-' x 171'x 171' 

23-i'x 171'x 131" 

41 

43 

43 

30 

30 

32 

32 

100 

80 

73 

40 

349.00 

358.00 

319.00 

335.00 

297.00 

299.00 

269.00 

509.00 

469.00 

369.00 

291.00 

COMPACT MONITOR SYSTEMS CORP. 
CMS-1200TA 3 12' 25' Horn Super Twt 800, 5k 812 102 600 w 40-20 k 15"x 15"x 20" 95 $1195.00 

EASTERN ACOUSTICS WORKS 
FR102 

FR122 

FR152T 

DS123C 

FR153 

FR183 

FR253 

JF500 

KF600/SB318 

(1-18' Vented 

KF550 

KF850/SB850 

2 

2 

2 

3 

3 

3 

5 

3 

4 

4 

5 

1-10' vent - 

1-12" vent - . 

1-15" vent - 

1-12" vent1-7' Cone 

1-15* vent1-7" Cone 

1-18" vent1-10" Con 

2-15' vent2-7' Cone 

1-15"Horn 1-10' Horn 

1-15' Slot I-10" Horr 

loaded ven 

2-15' Horr1-12"Hor 

1-15' horr1-10" horr 

2- 18-vent 

Comp Twt 3.5 k 

' Hard Don e 2.8 k 

Horn-Drive 900 

2' Dom p 450, 3.5 

2' Dome 450, 3.5 

2' Dome ? 50, 2.8 

Horn/drive 450, 3 k 

horn/driver 250, 1.8 

horn/driver 100, 25( 

1.8 k 

Thorn/drive250,1.6k 
horn/driver  100, 25( 

1.8 k 

812 

812 

8Q 

< 8Q 

< 812 

< 4Q 

4Q 

k 812 

, 812 

412 

, 4Q 

98 

97 

101 

101 

98 

99 

103 

108 

101 

109 

109 

250 w 

300 w 

400 w 

350 w 

450 w 

800 w 

900 w 

500 w 

500 w 

1000 w 

2000 w 

45-20 k 

35-22 k 

35-19 k 

90-22 k 

35-22 k 

30-22 k 

28-19 k 

45-19 k 

25-22 k 

45-19 k 

25-22 k 

120 x 60 

130 x 100 

100 x 50 

130 x 100 

130 x 100 

130 x 100 

100 x 50 

100 x 50 

60 x 40 

90 x 40 

60x 40 

19.75' x 11.75' x 9.5 

241"x 14-1"x 11r 
241"x 191"x 19" 

141-x 24Vx 111' 

241'x 191' x 19" 

291' x 241' x 191' 

41-1" x 241' x 191" 

501' x 241" x 291' 

33Vx20"x191' 

32-1" x 531" x 291* 

42" x 27' x 291" 

30 

48 

76 

74 

83 

116 

157 

232 

180 

320 

230 

$335.00 

475.00 

705.00 

615.00 

740.00 

995.00 

1375.00 

1975.00 

1995.00 

4125.00 

5700.00 

ELECTRO-VOICE, INC. 
FR12-2 

FR15-2 

Interface I 

Interface II 

Interface Ill 

S-1803 

SH-1800 

SH-1810 

SH-1810S 

S-200 

100S 

FM- 1202 

FM- 1502 

S-1202 

SH-1502ER 

SH-1512ER 

S-1503 

Sentry 100A 

Sentry 11EL 

Sentry 500 

Sentry 505 

2 

2 

2 

2 

2 

3 

1 

3 

3 

2 

2 

2 

2 

2 

2 

2 

3 

2 

2 

2 

2 

12' 

15' 

8. 
10' 

12" 

18' 

18' 

18" 

18" 

12' 

12' 

12" 

15' 

12" 

05" 

15" 

15' 

8. 
8. 
12" 

12" 

8. 
8. 

VM RTM 

10" 

10" 

VMRT^' 

1.5" dome 

1.3' Horn 

1.5" dome 

1.5" dome 

1.5' dome 

Tweeter 

1' Horn 

1' Horn 

1.5' dome 

1.5" dome 

1' Horn 

1' Horn 

1" Horn 

1" Horn 

1' Horn 

Tweeter 

1.5" dome 

1.5"do me 

1.5" dome 

1.5" dome 

1.5 k 

1.5 k 

1.5 k 

1.5 k 

1.5 k 

600,4 k 

250,2.5k 

250,2.5k 

2 k 

1.5 k 

1.5 k 

1 5 k 

1.5 k 

1.5 k 

1.5 k 

600,4 k 

2 k 

2 k 

1.5 k 

1.5 k 

812 

8Q 

812 

8Q 

812 

812 

812 

812 

812 

8s2 

8s2 

812 

812 

812 

8Q 

812 

612 

612 

812 

812 

96 

97 

92 

92 

92 

99.5 

100 

105 

105 

100 

96 

101.5 

102 

101.5 

102.5 

100 

100 

91 

91 

96 

96 

100 w 

200 w 

50 w 

50 w 

50 w 

200 w 

400 w 

300 w 

300 w 

300 w 

100 w 

300 w 

300 w 

300 w 

200 w 

200 w 

200 w 

30 w 

50 w1 

100 w 

100 w 

80-18 k 

50-15 k 

56-18 k 

47-18 k 

40-18 k 

50-16 k 

48-250 

48-20 k 

48-20 k 

50-20 k 

80-18 k 

75-20 k 

65-20 k 

75-20 k 

62-20 k 

55-20 k 

62-16 k 

45-18 k 

45-18 k 

40-18 k 

40-18 k 

100 x 100 

90 x 40 

125±30° 

125±30° 

125±30° 

120 x 80 

360 

60 x 40 

60 x 40 

100 x 100 

100 x 100 

90 x 40 

90 x 40 

90 x 40 

90 x 40 

90 x 40 

120 x 80 

160 x 140 

160 x 140 

110 x 60 

110 x 60 

25.5"x 16.5"x 8.7" 

28.4'x 31.5'x 16.6" 

11.4' x 21.2' x 9.7' 

13.7' x 24.2' x 10.7' 

14.7'x 25.2'x 13.1" 

35.5" x 28' x 19.4' 

32.8' x 24.8' x 24' 

47.6" x 24.8' x 24" 

modular 

24" x 15" x 8.5' 

24" x 15" x 8.5" 

19.4' x 19.4' x 24.4" 

28" x 22.5' x 28' 

24.7" x 19.1' x 11.7" 

31.9"x 24.7"x 16' 

31.9" x 24.7" x 16" 

28.7"x 24.4x 13.8" 

17.2"x 12"x 11.1' 

17.2"x 12"x 11.5" 

23.7' x 27" x 13' 

1/4 Space Monitor 

45 

96 

23 

25 

33 

134 

102 

153 

187 

36 

28 

65 

72 

66 

81 

75 

105 

28 

33 

70 

60 

$535.20 

924.00 

220.00 

284.00 

328.00 

1242.00 

930.00 

2052.00 

2190.00 

667.20 

513.00 

618 00 

786.00 

667.20 

580.00 

610.00 

992.40 

318.00 

654.00 

624.00 

624.00 
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MS-802 2 8' - 1.5' dome 2k 611 91 80 w 45-18 k 160 x 140 17.2' x 12' x 11.1' 27 561.00 
CM12-2 2 12' Co-ax - 1.5' dome 1.5 k 8S1 97 60 w 90-18 k 110 x 70 12.9' x 16' x 14.5' 24.5 422.40 
TL-606DW 2 15' - - - 4f1 100 800 w 40-3.5 k - 39.5' x 22.5' x 17.6' 108 888.00 

bàh TL3512 1 18' - - - 8£1 99 400 w 34-3.2 k - 39.5' x 22' x 22.5' 108 846.00 
in MTH-4 3-Way 4-10' 4-2' 4-1' 160, 8k, 2x41 107- - 150-20 k 60 x 40 36' x 36 x 30' 367 4675.00 

E MTH-4P (sam?. as abovE for fixed ir stallation) 1.6k sn 113 
4495.00 

ill MT-4 System MTL-4 MTH-4 - - - - - - - - 630 7325.00 

r MT-4P (same 3s above für fixed ins.allation) 7000.00 
im  MIL-4 4 18' - - - 2x412 102 1.6 kW 40-225 - 36' x 36' x 36' 263 3390.00 

0  MTL-4P (sam i as above for fixed installation) 3180.00 
4m TL806AX 1 12' - - - 8S1 98 300 w 72-5.2 k - 21.5' x 14.1' x 10.2' 43 450.00 

/- TL806DX 2 12' - - - an 101 600 w 70-5.2 k - 33.5' x 16.6' x 10.9' 78 722.40 
In TL606AX 1 15' - - - sn 100 400 w 54-3.2 k - 27' x 18' x 16.3' 62 505.20 

TL606DX 2 15' - - - 4S1 103 800 w 50-3.2 k - 39.5' x 22.5' x 17.6' 110 936.00 

III 
ad EMILAR 

go ELC-15D 
ELK-12D 

Co-axial 
Co-axial 

115 
1-12' 

- 
- 

2' Driver 
1' Driver 

900 
1000 

8/16 
8/161 

106 
101.5 

600 w 
500 w 

20-22 k 
30-20 k 

90 
90 

151-* x 7' 
124-' 61' 

40 
23 

$780.00 
470.00 

4 ELK-12J Co-axial 1-12' - 1' Driver 1200 8/161 102.5 400 w 40-20 k 90 12-1-' x 61' 23 470.00 
ELK- 10J Co-axial 1-10' - 1' Driver 1500 8/160102.5 300 w 40-20 k 90 10-1' x 6' 21 430.00 

IC FOSTEX CORP. OF AMERICA 

0 SPA-11 2 2-4' - - - 8S1 92 100 w 60-18 k - 7-1-' x 131' x 8+' 16.5 $349.00 
eL SP-7 1 4' - - - 8SI 88 120 w 120-20 k - 4.7' x 7.4' x 4.9' 5.3 99.00 

SP- 11 2 2-4' - - - 8S1 92 100 w 60-18 k - 7+' x 131' x 81-' 12 240.00 

01 GALAXY AUDIO 

ilk Pro Spot 
Hot Spot 

6 
2 

Cone 15' 
Cone 15' 

Cone 2-5" 
Cone 2-5' 

- 
- 

330, 10 
- 

< U2 
16.S2 

97 
101 

200 w 
120 w 

80-20 k 
100-18 k 

90 x 60 
- 

19' x 27' x 13 I' 
61' x 10.94' x 6' 

42 
8 - -1.1 

III 
INC. 

IM  
INTERSONICS, 

CI SOL-5 
SDL-4 

- - 
- 

- 
- 

4S1 
an 

134 
135 

1000 w 
1000 w 

32-125 
40-125 

- 
- 

45' x 45' x 22' 
30' x 41' x 22' 

280 
220 

- 
- 

Z 2-15 - - an - 600 w 35-125 - 19'x 22' x 25' 60 - 

tr) 2-18 - - 412 - 600 w 30-125 - 20' x 22' x 33' 90 - 

RI J. W. DAVIS & CO. 

IM  PA-150 2 15' - 1' Horn 750 811 96 150 w 35-15 k 90 x 45 371' x 341' x 24' 270 $2950.00 

Z PA -70 2 10' - 1' Driver 2 k 8f2 95 70 w 55-18.5 k 90 x 45 15-1-' x 231' x 18-1-' 56 600.00 

DX-80 3 12' 5' 3' Twt 650, 2 II 8f2 93 70 w 40-15 k 180 x 170 26' x 19' x 14-1-' 70 370.00 
M 

DX-40 3 10' 5' 3' 650, 2 10 8S2 93 50 w 49-15 k 180 x 170 23' x 131' x 114' 39 320.00 
DX-20 2 5' - 3' 3k sn 85 30 w 90-15 k 180 x 170 12-1' x 9'x 7' 13 167.60 
DW-30 2 8' - 3 x 7 Horn 3k sn 93 30 w 80-12.5 k180 x 170 10' x 19' x 12' 20 247.50 
C-50 2 12' - 3 x 9 Horn 2k U2 90 50 w 80-17 k - 26' x 194' x 124-' 43 224.40 

JBL PROFESSIONAL 

G 730 2 12' Cone Driver 90 x 40 1 2 k 812 102 400 w 70-17 k 90 x 40 22' x 18' x 12' 45 $447.00 
G 731 2 12' Cone Driver 90 x 40 i 2 k sn 103 400 w 70-17 k 90 x 40 16' x 18' x 22' 47 468.00 
G 732 2 15' Cone Driver 90 x 40 1 1.5 K 811 104 400 w 45-17 k 90 x 40 33' x 25' x 18' 77 597.00 
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G 733 
G 734 
46128 

4628B 
46918 
4698B 
4699B 
46028 
4604B 

1 Bi-Radial , 

3 
2 
3 
3 
3 
3 
4 
2 
2 

10' Cone 
15' Cone 
2-200mm 
E145-15 
E140-15" 
E155-18" 
E155-18" 
E120-12" 
- 

8' Cone 
Driver 
- 

21188' 
2370 1 

E110-10' 
E110-10" 
- 

?370 Horn 

90 x 40 1 
90 x 40 

100 x 1001 
2404H 
2425J 
2404H 
2370 
2402H 
2425J 

3 k 
1.5 k 
3 k 

800,3 N 
1.5 k 

500, 3 N 
500, 2 N 
3 k 

1.5 k 

812 
sa 
812 
sa 
812 
412 
4n 
8S2 
sa 

102 
102 
97 
98 
103 
103 
103 
103 
103 

400 w 
400 w 
400 w 
400 w 
400 w 
800 w 
800 w 
300 w 
400 w 

50-17 k 
50-17 k 
60-21.5 k 
35-21.5 k 
40-20 k 
35-21.5 k 
35-20 k 
50-15 k 
40-20 k 

90 x 40 
90 x 40 
100 x 100 
100 x 100 
90 x 40 
90 x 40 
90 x 40 

40 
90 x 40 

20' x 26" x 13" 
26" x 20' x 13' 

- 
30" x 20' x 19' 
30' x 20' x 19' 
40' x 30' x 19' 
40' x 30' x 19" 
20' x 16' x 15' 
30' x 20' x 19" 

52 
53 
45 

108.5 
109 
169 
185 

57.25 
105 

549.00 
498.00 
597.00 
849.00 
849.00 
1098.00 
1299.00 
597.00 
849.00 

IM 

Z 

M I 

M 

Q 

KLARK-TEKNIK ELECTRONICS, INC. XIII 
11111_, 

in 

In 

Jade MKII 
Linear Phase 

Self-powered 

2 

moni 

Neoflex 
cone 8" 

ors with 

- 

line-level 

1.25' dome 

inputs 

2.5 k 

20k ba 

n/a 

AO 

107 

unba 

113 dB 

. 

55-17 k - 21" x 9.69* x 15.35" 48.4 $1995.00/ 
pair 

KLIPSCH fit ASSOC. al 
KP-450 
KP-450LF 
KP-450HF 
LSI 
KP-301 
KP-250 
KP-201 
KSM (slant) 
KSM-1 (slant) 

(slant) 
MWM 
MWM-S 
MSSM 
MSM 
MTM 
MMTM 

3 
2 
1 
3 
3 
3 
3 
2 
2 
2 
2 
1 
1 
4 
5 
4 

2-15' port 
2-15' port 
- 

15' Horn 
15' port 
12' port 

12" sealed 
12" port 
12" port 
15" port 

2-15' Horn 
15' Horn 
10" Horn 
- 
- 
- 

- 
- 
- 

1.5" Horn 
1.5" Horn 
1.5" Horn 
1.5" Horn 
- 
- 
- 
- 

- 
- 

4-2" Horn 
- 
- 

2' Horn 
- 

2' Horn 
1' Horn 
1' Horn 
1' Horn 
1' Horn 

1.5' Horn 
1.5' Horn 
1.5' Horn 
- 
- 
- 
- 

5-piezo hori 
4-1" Horn 

650 
- 
- 

400, 6 N 
650, 7 N 
700, 7 N 
700, 7 N 
825 
650 
650 
- 
- 
- 
- 
- 
- 

811 
812 
812 
812 
812 
812 
812 
812 
812 
812 
42 
811 
812 
1612 
tin 
412 

104 
104 
104 
104 
101 
101 
96 
103 
102 
102 
108 
104 
108 
109 
106 
106 

300 w 
300 w 
30 w 
200 w 
200 w 
150 w 
100 w 
150 w 
200 w 
200 w 
300 w 
150 w 
150 w 
125 w 
30 w 
40 w 

45-20 k 
45-650 
650-20 k 
45-17 k 
45-20 k 
65-20 k 
50-20 k 
85-15 k 
50-15 k 
50-15 k 
45-400 
45-400 

250-1.1 k 
500-6 k 
6 k-20 k 
6 k-16 k 

100 x 85 
- 

100 x 85 
85 x 75 
85 x 75 
85 x 75 
85 x 75 
75 x 60 
75 x 60 
60 x 75 
- 
- 
- 

70 x 50 
120 x 70 
40 x 20 

56" x 28' x 18" 
44' x 28' x 18' 
13" x 28" x 18" 
36" x 24' x 25' 
33" x 21" x 17" 
23" x 17" x 14" 
23' x 17" x 14' 
16" x 20' x 22" 
18' x 20' x 25" 
24' x 26" x 20' 
33' x 68" x 45' 
17' x 68' x 45' 
14' x 37' x 37' 
14' x 37' x 37' 
15' x 8" x 8' 
9' x 11" x 14' 

190 
140 
50 
151 
82 
49 
38 
48 
59 
75 
288 
151 
89 
93 
13 
25.5 

$1815.00 
908.00 
907.00 
978.00 
719.00 
552.00 
392.00 
435.00 
529.00 
549.00 
1082.00 
595.00 
583.00 
942.00 
203.00 
442.00 

1° 

I 

0 

XI 

illKSM-2 

ill 

CO 

r 
1111 

VI 
m< 

LEN FINKLER CO. 
BL- 75 5 4-6 1"cone - ion & dri\â r 2000 812 95 100 w 30-18k 100 60 x 40 x 30 16 kg $249.00 

in 

M I 

MACPHERSON LOUDSPEAKERS, INC. RI 
One 
1S 
1B 

All models 

4 
3 
1 

eiclude active 

15' 
15' 
15' 

electronics 

2-7' 
10' 
- 

1' 
1' 
- 

package. 

250, 2 4 
- 
- 

412 
412 
812 

102 
103 
- 

400 w 
700 w 
- 

55-15 k 
55-15 k 
40-250 

100 x 60 
100 x 60 

120 

18' x 29' x 17' 
48" x 29" x 17" 
48' x 29' x 17' 

105 
110 
85 

$1465.00 
1995.00 
970.00 

3 
VI 

MARTIN AMERICA 
RS1200 

RS800 

VRS800 
RS802 

6 

3 
3 
2 

2-15* Hor 

2-15' Hor 
18" Horn 
- 

12' Horn 

12' Horn 
12" Horn 
12' Horn 

2' Horn + 90, 
Tweeter 

1' Horn 
1' Horn 
1' Horn 

1.5 
7 k 

?00, 1.5 

0.00, 1.5 
1.5 k 

,<, 812 

< sa 
< 8f2 
812 

108 

106 

106 
105 

1500 w 

1000 w 

1000 w 
400 w 

35-20 k 

35-20 k 

35-20 k 
200-20 k 

50 x 35 

75 x 35 

75 x 35 
70 x 50 

46' x 40" x 31" 

46' x 40' x 31' 

23" x 52" x 32' 
23" x 26" x 23' 

419 

269 

229 
101 

- 

- 

- 
- 
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BSX 

S2 
2 
2 

2-18' Reflex 
2-15' Horn 

- 
- 

- 
- 

- 
- 

an 
4Q 

101 
105 

1000 w 
1000 w 

28-150 
28-500 

- 
- 

46' x 24' x 36' 
33* x 45' x 36" 

194 
287 

- 
- 

In 

McCAULEY SOUND, INC. 

2, 
Mil 

I. 
0 

L_ 
r 
1111 
we 

111 
1 

MI 

823 
824 

840 

850 
830 
System 25 
System 28 
System 35 
System 40 

System 42 
System 43 

2 
2 
3 
2 
1 

1 
3 
3 
3 
7 

4 
4 

1-15' vent 
15' vent 
- 

2-15'vent 
1-18'vent 

15'vent 
15'vent 
18'vent 
15'vent 

2-18' vent 
2-15'vent 
2-15' vent 
18' vent 

- 
- 

2-12'vent 
- 
- 

- 
1-12' 
1-12' 
1-12' 
2-12' 

1-12' 
2-12' 

CD 1'/2" 
CD1'/2' 
CD 1'/2" 
- 
- 
- 

CDV/2' 
CD 1'/2' 
CD 1'/2' 
CD 112' 

CD 172' 
CD 172' 

1.2 k 
1.2 k 
1.2 k 
- 
- 
- 

200,1.2 
200,1.2 
200,1.2k4-8SI 
80, 250, 
1.2 k 

200,1.2 
200,1.2 

4-80. 
4-8Q 
4-8Q 
2-4Q 
4-8Q 
4-8Q 
4-8Q 
4-8Q 

4-8Q 

4-8Q 
4-8S2 

102 
102 

103 
99 
100 

100 
103 
103 
103 
103 

103 
103 

500 w 
500 w 

700 w 
800 w 
450 w 

400 w 
800 w 
850 w 
800 w 
2.4 kw 

1200 w 
1.2 kw 

45-20 k 
40-20 k 

70-20 k 
38-800 
30-500 

45-800 
38-20 k 
35-20 k 
45-20 k 
30-20 k 

35-20 k 
30-20 k 

90 x 40 
90 x 40 

90 x 40 
- 
- 

- 
90 x 40 
90 x 40 
90 x 40 
90 x40 

90 x 40 
90 x 40 

25' x 22 x 18' 
33' x 20' x 24' 

33" x 24' x 16' 
33' x 24' x 24' 

33* x 24' x 24' 

20" x 20' x 24' 
45' x 20' x 24' 
45' x 20' x 24 
45' x 20' x 24 
45' x 57' x 32' 

37" x 30' x 24" 
37' x 33 x 24' 

90 
100 

123 
130 

110 

54 
152 
162 
135 
470 

186 
195 

$770.00 
918.00 

1038.00 
801.00 

711.00 
405.00 
1208.00 
1341.00 

1140.00 
3181.00 

1431.00 
1571.00 

àà 

CE 

MEYER SOUND LABORATORIES, INC. 

im  

I% 

OA 
IL 

MSL-3 
UPA-1A 
UM1-A 
500RW 

500C 

1 All units use 

3 
2 
2 
2 

2 
2 

an active 

2-12' Cm 
12' Cone 
12' Cone 
15" Cone 

15' Cone 
15' Cone 

elect 

4' Horn 
- 
- 
- 

- 
- 

•onics pi 

2 x 4 pieza 
3' Horn 
3' Horn 
3' Horn 

3' Horn 
3' Horn 

ocessor 

• 800 1 
1.6 k 1 
1.6 k 1 
1 k 1 

1 k 1 
1 k 1 

4,8Q 
4,8D 
4,8f2 
812 
8Q 
an 

- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 

75-20 k 
55-16 k 
55-16 k 
40-16 k 
40-16 k 
40-16 k 

70 x 60 
80 x 60 

60 
90 x 40 
90 x 40 
90 x 40 

21-1' x 561' x 30' 
14' x 221" x 14+" 
14' x 14" x 22-1-* 
20' x 261' x 174-' 
20' x 32" x 14' 
20' x 32' x 14' 

254 
67 
67 
74 
91 
100 

$4590.00 

2490.00 
2350.00 
1550.00 
1450.00 
1250.00 

cd MTX LOUDSPEAKERS - THE MITEK GROUP 

A 
Id 
III 

s 

Pro 110 
Pro 115 
Pro 210 

Pro 215 

3 
4 
5 
5 

10' cone 
15' cone 
10' cone 
15' cone 

5' cone 
5' cone 
5' cone 
5' cone 

1.5 bullet 
1.5 bullet 
1.5 bullet 
1.5 bullet 

- 
- 
- 
- 

8Q 
8Q 
81-2 
8Q 

94.8 
96.6 
98.6 
99.2 

100 
200 
300 
400 

75-21k 
60-21k 
70-21k 
50-21k 

- 
- 
- 
- 

18' x 14' x 12' 
29" x 21' x 16' 
18' x 23' x 12' 
46* x 18' x 16' 

42 
85 
65 
132 

$349.95 
599.95 
449.95 

699.95 

111 OHM/DISTRIBUTED BY CT MARKETING 

cg MR228 2-Way 2-8' - Horn - 8S2 - 300 w 80-22 k - 18' x 12.5" x 14.5' 30.8 - 

0 
lil 

PANASONIC INDUSTRIAL COMPANY/RAMSA 

R. 
Im  

Z WS 

Mi 

WS-A101 
WS-A70 

-A801 
WS-A2001 
WS-A240 1, 3 
All models 

1 These moiels 
2 Power capacity 

3 Subwoofer 

1 
2 
2 
2 
1 

availab 

inclele 
measured 

requires 

4.75' cone 
8' cone 
8' cone 
12' cone 
12' cone 
e in white 

injec 
y 

WS-SP? 

- 
- 
- 
- 
- 

or blac 

ion-molded 
a E.I.A. 
Subwoofer 

- 
TB Horn 
TB Horn 
TB Horn 
- 

c 

enclo 
FIS-F426A 

Processor 

- 
2000 
2500 
2500 
ub Woe 

;ure w' 

($175) 

611 
8Q 
8Q 
8Q 
8Q 
I space 

ich c3n 

88 
87 
92 
98 
91 

be 

80 w2 
80 w2 
80 w2 
125 w2 
400 w2 

adapted 

80-16 k 
50-18 k 
65-18 k 
70-20 k 
35-150 

for outdoor 

90 
120 x 120 
60 x 40 
60 x 40 
180 

Installation 

6-1' x 9i-' x 6-1' 
161' 101' 91-' 

11-1' x 17* x 91-' 
151-' x 22* x 101" 
15+' x 22' x 10r 

5.34 
14 
16.5 
35 
35 

100.00 
200.00 
250.00 
475.00 
349.00 

PEAVEY ELECTRONICS CORP. 

3020HT 6 2-15' 2-10' HT-94 250,501 

1.2 k 

412 103 400 w 45-20 k 90 x 45 36+' x 381' x 181-' 161 $899.50 
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118INT SER II 
SP-2 

3 
2 

1-18" 
1-15' 

3-22A 
2/22A 

HT-94 
- 

300,1.2 812 
300,1.2 812 

99 
101.5300 

400 w 
w 

40-20 k 
60-16 k 

90 x 45 
90 x 45 

26r x 361" x 20r 
232' x 31' x 17' 

133 
93 

599.50 
470.00 

.. 
PROFESSIONAL AUDIO SYSTEMS (PAS) 

CX12-2 
CX152/M 
CX15-3 

2 
2 
3 

12" 
15' 
15" 

- 
- 
15 

r 
1" 
1' 

- 
- 
- 

812 
812 
812 

102 
102 
101 

200 w 
200 w 
300 w 

100-15 k 
60-15 k 
60-15 k 

- 
- 
- 

- 

- 

55 
70 
115 

$595.00 
665.00 
875.00 

Z 

M il 

RED ACOUSTICS (USA) LTD. RI 

Cli R500A 
R250A 
R150A 

8 
4 

2 

4-8" 
2-8' 
8' 

- 
Passive 
- 

4-1" Dome 
2-1' Dome 
1' Dome 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

40-18 k 
40-18 k 
40-18 k 

- 
- 
- 

271-' x 201" x 14" 
13r x 191' x 13' 
131' x 191' x 13' 

130 
70 
36 

$3850.00 
1495.00 
995.00 

gl 

/1111_, 
RENKUS-HEINZ, INC. In 

MR-1 
SR-2 
LR-2M 
LR-2 
SR-1 
W-1 
FRS-152DB 
BJ-6W 
FRS-152B 
SR- 121 
W-121 
W-121H 

LR-1 
FRS-151DB 
FRS-151B 
FRS-121B 

1 Active ele7;tronics 

3 
3 
2 
2 
2 

2 
3 
3 
3 
2 
2 
2 
1 

2 
2 
2 

- 
2-15* Cone 
2-18' Cone 
2-18' Cone 
15' Cone 

15' Cone 
2-15' Cone 
2-12' Cone 
2-15' Cone 
12" Cone 
12" Cone 
12" Cone 

18' Cone 
15' Cone 
15' Cone 
12' Cone 

Smart Processor", 

2.4'driver 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 

2-2" driver 
2' driver 
- 
- 

2' driver 
2' driver 
2' driver 
1' driver 
1' driver 
1' driver 
1' driver 
1' driver 
- 

2' driver 
1" driver 
1' driver 

1 
1 
1 
1 

1 
1 

1.2 k 
1.6 k 

1.6 k 
1 
1 
1 
1 

1.2 k 
1.6 k 
1.6 k 

411 
411 
an 
411 

an 
811 
an 
411 
411 
811 
812 
812 
811 
811 
8z 
an 

112 
108 
105 
105 

105 
105 
106 
104 
104 
103 
103 
103 
102 
- 
103 
102 

400 w 
400 w 
600 w 
600 w 

200 w 
200 w 
400 w 
400 w 
400 w 
200 w 
300 w 
200 w 
300 w 
200 w 
200 w 
200 w 

- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

80 x 60 
95 x 55 
- 

- 
95 x 55 
55 x 95 
95 x 55 
110 x 70 
95 x 55 
90 x 50 
90 x 50 
90 x 50 
- 

95 x 55 
95 x 55 
110 x 70 

481' x 27' x 24-1' 
231' x 51' x 16r 
48r x 27r x 24r 

48r x 271" x 24r 
19r x 30" x 16r 
33r x 15" x 19r 
20r x 48r x 18r 

41' x 17" x 17" 
20r x 4132-" x 18r 
151' x 24r x 141" 
28r x 152-' x 174-' 
15r x 161-' x 25' 
22r x 27r x 22r 
20r x 302-' x 16r 
20r x 301' x 161" 
151' x 241' x 11r 

156 
120 
175 

175 
70 
71 
125 
82 
121 
44 
54 
50 
85 
79 
75 
42 

$4200.00 
2520.00 
2270.00 

2170.00 
1576.00 
1576.00 
1560.00 
1500.00 
1450.00 
1398.00 
1398.00 
1398.00 
1370.00 
1190.00 
1080.00 
996.00 

“11 

CI 

I° 

I 

0 

XI 
ilb.1.11 

ell 

Cril 

11111 

ROCKUSTICS INC. 

011 

Rocky Jr. 

Rock Deco 
Stonehenge 
Hillside 

2 

2 

3 
3 

6.5' Poly 

6.5' Poly 

8' Poly 
8' Poly 

- 

- 

5.4" Poly 
5.4' Poly 

1' Dome 

1' Dome 
1" Dome 
1' Dome 

3 k 

3 k 
950,4 li 
950, 4 k 

4Q 

411 
811 
812 

90 

90 
89 
89 

100 w 

100 w 
100 w 
100 w 

58-18.5 k 
58-18.5 k 

53-18.5 k 
58-18.5 k 

180 
180 

180 
180 

20" x 16' x 10" 
20' x 16" x 10" 
17' x 28" x 10' 
26' x 13' x 18' 

65 

65 
86 
110 

$325.00 

325.00 
1500.00 
500.00 

.< 

;It 

M I 

ROSS SYSTEMS-DIVISION OF INTERNATIONAL MUSIC r111 
H-218CD 
H-215CD 
H-118CD 
H-115CD 
T-183HS 

T-153HS 
1-153 
T-152HS 
T-152 

T-122HS 

T-122 

5 
5 
3 
3 
3 

3 
3 

2 
2 

2 

2 

18" 
15" 
18' 
15" 
18' 
15" 
15' 
15' 
15' 

12' 
12' 

CDNI'm 8' 
WWI 8' 
CDMTH 8' 
CDMTm 8' 
COW"' 8" 

8" 
8' 
- 
- 

- 
- 

1' 
1' 
1" 
V 
1" 
V 
1' 
1" 

1' 
1' 

Tweeter 

300, 4 k 
300, 411 
300, 411 
300, 4 li 
300, 411 

300,4 li 
300,4 li 
3 k 

3 k 
3 k 

3 k 

4Q 
411 
an 
812 
811 
812 
an 
13f1 
an 
1311 

en 

104.E. 
103 
102 
101 
100.5325 
99.5 
99.5 
100 
99.5 

98 

97 

500 w 
400 w 
325 w 
275 
w 

275 w 
175 w 
250 w 
150 w 

100 w 
75 w 

35-18.5 k 
37-18.5 k 
40-18.5 k 
45-18.5 k 
40-18.5 k 
45-18.5 k 
45-18.5 k 
56-18.5 k 
60-18.5 k 

62-18.5 k 
265-16 k 

90 x 40 
90 x 40 
90 x 40 
90 x 40 
90 x 40 
90 x 40 
90 x 40 
90 x 40 
90 x 40 

90 x40 
60 x 60 

39" x 39" x 18' 
39' x 36' x 18' 
38' x 32' x 18' 
38' x 26' x 18' 
30" x 24' x 17' 
28' x 23' x 16' 
28' x 23' x 16" 
24' x 18' x 11' 
24"x 18"x 17' 

21"x 16'x 16' 
21' x 16' x 16' 

- 
- 
- 
- 
- 

- 
- 
- 
- 

- 
- 

$1149.95 
1049.95 
799.95 
699.95 
599.95 

529.95 
429.95 
379.95 
329.95 

249.95 
199.95 

3 
1111 
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RSPA 2 12" Tweeter 3 k 81/ 97 75 w 120-16 k 60 x 60 20'x 19' x 9i" 279.95 

SHURE BROTHERS, INC. 
3200 2 12' Cone 1" Driver 2 k 812 98 120 w 60-13 k 120 x 60 25"x 16i' x 12Î' 38 $450.00 

SPECO DIV., COMPONENTS SPECIALTIES, INC. 
DMS-3TS 3 4 2' 1' Dome - 812 - 50 w 55-20 k - 7+" x 44-' x 41" - $79.95 
DMS-3/3A 3 4' 2' 1' Dome - 84 - 100 w 55-20 k - 71" x 4-i' x 41' - 94.95 
DMS-6 3 j 5' 2' 1' Cone - 84 - 120 w 55-20 k - 7+" x 44' x 41' - 149.95 

/ 

• 1 

ST. LOUIS MUSIC/AUDIO CENTRON 
ACH101S 
AC15EV 

3-Way 
2-Way 

15" 
15" 

10" 
CD Horn 

Tweeter 
- 

- 
- 

an 
an 

108 
106 

400 w 
400 w 

40-20 k 
40-16 k 

- 
- 

- 
- 

- 
- 

$650.00 
575.00 

ACH15HP 3-Way 15' 4x10 Horn Piezo - 811 108 250 w 40-20 k - - - 350.00 
ACH2030T 4-Way 2-15' 2-10' Horn/Twt - 84 108 400 w 40-20 k - - - 750.00 
AC1012H 3-Way 12' 10" 4x10 Horn - 812 106 200 w 60-16 k - - - 300.00 
ACH15 2-Way 15' Horn - - - 106 300 w 40-16 k - - - 450.00 

TANNOr NORTH AMERICA INC. 
B-50 2 12'-reflex 2' Horn 2.2 k 812 94 
ML-50 2 x2 8"- reflex 1' Horn 1 1.8 k an 96 
Cougar (wedp) 2 15*-IB 2' Horn 1 1.8 k 84 98 
Cub (wedge) 2 12"-reflex 2' Horn 1 2.2 k 84 98 
T-300 2 15'-reflex - 170 44 101 
L-300 1 15'-TT 90 811 101 

C150 1 15'-TT 110 812 97 
P-200 2 15"-Horn 2" Horn 1 1 k 811 103 

J-200 2 15"-reflex 2' Horn 1 1.8 k 812 94 
P-100 2 15"-reflex - 1 2' Horn 1.8 k 84 95 
1 Dual concentric fo•mat 1B-infinite Baffle TT-Tandem Tuned 

250 w 
100 w 
150 w 
250 w 
500 w 
250 w 
250 
150 w 
250 w 
250 

50-20 k 
57-20 k 
100-20 k 
50-20 k 
45-170 
48-90 

45-110 
80-20 k 
35-20 k 
50-20 k 

90 
90 
90 
90 
360 
360 
360 
60 
90 
90 

19"x 14.25'x 16' 
13.4'x 15.75'x 14' 
18.75" x 22" x 17" 

42'x 19"x 20" 
42'x 19" x 20' 

281' x 16r. x 23* 
28-}" x 28-1' x 20' 
28rx 28-1-"x 20' 
28-1" x 19"x 16" 

46 
42 

50.6 

181 
114.4 

74.8 
118.8 
96.8 
68.2 

$798.00 
829.00 
1098.00 
948.00 
1698.00 
1198.00 
1118.00 
1438.00 
1168.00 
998.00 

TURBOSOUND, INC. 
TMS-3 

TSE-211 
TM S-4 
TSE-111 
TSE-118 

6 
4 
3 
2 
1 

2-15' 

18' 

18" 

All speakers are proprietary 

2-10' 2-1 250,3.7k4, 812 108 775 w 

2-10' 2-1' 250,3.7k 84 108 275 w 
10* 1' 250,3.7 8, 164 105 450 w 
10" 1' 250,3.7k 164 105 150 w 

250 84 102 300 w 

urboso nd Loudspeakers anc drivers. 

55-19 k 

250-19 k 
45-17 k 
250-17 k 
45-250 

60x 40 

60 x 40 
60 x 40 
60x 40 

33' x 40' x 23' 

33"x 19"x 17" 
45* x 19"x 28" 
19"x 17"x 14' 
27"x 19"x 28" 

295 

100 
165 
65 
100 

$4283.00 
2538.00 
2354.00 
1340.00 
1161.00 

UNIVERSITY SOUND 
PI15-3 3 
PI12-2 2 
Musicaster 100 1 
MLC 2 
UW-30 1 
(underwater) 

15" 
12* 

12" Co-ax 

mid ST350 
ST350 
Tweeter 

600, 4 k 
3k 
1.5 k 

811 
811 
8S1 
812 

98 
97 
99 
106 

100 w 
100 w 
60 w 
15 w 
30 w 

50-16 k 
75-16 k 
70-18 k 
150-15 k 
100-10 k 

125 
125 
130 
80 

Omni 

241-* x 131" x 28' 
21"x 11-1" x 181' 
17-1"x 174-' x 81" 
12'x 9'x 10* 

x 2i" 

108 
66 
25 
11 
8 

$715.00 
450.00 
282.00 
146.00 
222.00 



BOOK REVIEW 

by Ted Uzzle 

A Look at Acoustics and Drama Theatres 
Talaske, Richard H. and Boner, 
Richard E., eds., Theatres for Drama 
Performance: Recent Experiences in 
Acoustical Design, New York, 
American Institute of Physics, 1987, 
xxxviii + 122 pp., $ 15.00, paper. 

This volume is the third in a series 
published by the American Institute 
of Physics for the Acoustical Society 
of America. Each began as a poster 
session at an Acoustical Society con-
ference. Acoustical designers were in-
vited to prepare posters with photo-
graphs, graphs, data tables, and other 
information on major projects, all in 
a uniform format. These were dis-
played throughout the conference, and 
afterward collected and published in 
book form, with two facing pages de-
voted to each project. 

Previous volumes dealt with concert 
halls (reviewed in Sound & Communi-
cations, 31:5, May 1985) and with 
houses of worship (reviewed in Sound 
& Communications, 31:8, August 
1985). This new volume is in the same 
format, but expanded somewhat with 
the addition of a series of introductory 
essays. Appropriately, this volume is 
the first to show TErm displays, 
which we may expect will become a 
routine inclusion in future volumes. 
There is always a subtle tension be-

tween the technical requirements of 
acoustics and the aesthetic require-
ments of architecture. This becomes 
much more complicated when there 
are additional technical requirements 
involved with the theatrical machinery 
(lights, scenery) and additional aesthe-
tic requirements demanded by drama-
turgy. The theatre is one of the most 
complicated types of buildings, and 
always the product of negotiation. The 
best theatres are the best comprised 
among conflicting needs; the worst 
theatres become bowling alleys or stor-
age warehouses shockingly quickly. 

Ted Uzzle is a member of AES, the Acoustical 
Society, and SMPTE. He is director of 
marketing development at Altec Lansing and 
has written several book reviews for Sound 
& Communications. 

An essay by S. Leonard Auerbach 
opens this book. He likens theatre-
making to writing a script (the feasi-
bility and programmatic work), fol-
lowed by the performance (the actual 
detailed design and the construction). 
The next short essay is a vital and 

vigorous piece by one of those forgot-
ten men: the end-users. It is by Dixon 
Bond, manager and president of the 
Ordway Music Theatre in St. Paul (of 
which a highly whimsical artist's 
rendering graces the cover of this 
book). We in the sound business tend 
too often to think of end-users as mere 
plankton, the bottom of the food 
chain. Bond tells us professionals— 
architects, theatre consultants, acous-
tical consultants, general contractors 
and specialty contractors, and ulti-
mately manufacturers—just how we 
look to outsiders, and it's an image 
we'd do well to keep before us always. 
There is an essay by Stewart Don-

nell, who is a consultant in construc-
tion cost management. This discipline 
has only recently been recognized as 
an important, legitimate specialty. We 
have here no bean counter with green 
eyeshade and ink-stained fingers. 
Rather, this is an acutely sensitive 
psychologist, who can spot the exact 
moment the architect begins to fall in 
love with a High Concept, and be sure 
to nip in there and inject a dose of 
financial reality first. He includes a 
flow chart of the needed stages beween 
the gleam in the eye of a building 
donor, and the turning of the first 
spade of earth. Anyone involved in 
building construction, whether an 
acoustical consultant or a sound con-
tractor, would do well to slip a copy 
of this flow chart into each and every 
project file he opens. 
Paul Anthony Saporito has con-

tributed a difficult but important essay 
on theatre architecture. Who cares 
about theatre architecture? Everyone 
who comes along and sweeps up after 
the architect should. Saporito may be 
too hard on architects; after all, there 
are some superb theatres being built. 
This discerning description of what 
may go awry in theatre architecture of-

fers neither practical solution nor 
palliative, but does show that architec-
tural depredations are not random 
disasters but symptoms of cultural am-
bivalence about the physical icons of 
buildings and the social interactions 
that go on in them. 
Some speculations about the theatre 

sound system of the future are con-
tributed by R. K. Thomas of Perdue 

"These two-page 
capsules on theatres 
are like salted pea-
nuts: you just can't 
stop, once you start 
looking at them." 

University, which seems to have a 
whole department devoted to theatre 
sound design. Someday, sound oper-
tors will sit at an 88-key wooden 
keyboard, with a CRT instead of a 
music rack. And multiple combina-
tions of these 88 keys will perform all 
the functions of today's largest and 
most complex mixing consoles, which 
have hundreds and hundreds of knobs 
and switches. This idea is arresting in 
its stark simplicity and fitness; the 
wonder is that no one has imple-
mented it yet. 
A final essay by Robert Wolff of 

Artec Consultants reviews the panop-
ly of services an acoustical consultant 
can provide a theatre design project. 
Then follow the theatres, 49 of 

them, big, small, proscenium or 
thrust stage, community, university, 
high school, commercial, non-profit. 
Each theatre is depicted with plan 

and section drawings and several in-
terior photographs, as well as a table 
of internal volume, surface area, and 
such characteristics. In addition, most 
of them include charts such as reverb-
eration time, and a few of them show 
the extensive use of TEF equipment 

(continued on page 66) 
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Where's the 
speaker? Twenty-
six Soundsphere 
No. 110 loud-
speakers are 
located through-
out the ware-
house. 



The 
Bloomingdale's By 
Mail Distribution 

Center in 
Cheshire, CT, is 

256,000 square-
feet long. 

o 

o. 

warehouse is a warehouse is a 
warehouse. Not much glamour in 
this type of building. That is to 
say unless the customer is 
Bloomingdales. With their ag-
gressive entry into the mail order 
business recently and with their 
prevailing philosophy, anything is 
possible. 

According to " Bloomies' " Ralph Paladino, 
group manager of quality assurance and liq-
uidation, "Our ideas come from an attitude 
that an open mind is the first key to any suc-
cess. Just because it hasn't been done before 
does not mean it shouldn't be looked at." 
As an existing communications supplier to 

Bloomingdale's retail store in Stamford, CT, 
Muzak of Southern Connecticut was asked 
to provide a proposal for the multi-purpose 
music and paging system at the new 
265,000-square-foot Bloomingdales By Mail 
Distribution Center in Cheshire, CT. 
Without allowing ourselves to be intimi-

by Karen Tappan-Demuth 
and Nelson Hoyt 
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WHETHER You NEED A 
SMALL ADVANTAGE ... 

OR A LARGE ONE... 

• GI 

It's an 8-channel microphone mixer... or a fully au-

tomatic priority mixer with remote controls... up to 32 

channels... or almost anything in between. 

The Biamp ADVANTAGE System gives you superior 

solutions to an incredible range of audio system 

installation problems. 

With a discrete front end for exceptional sonic perfor-

mance, outstanding flexibility and the proven, rock-

solid Biamp reliability. The ADVANTAGE can be your 

advantage in a competitive world. 

Let us send you more details... write us on your 

letterhead for free descriptive literature. 

biampM AMERICA!'\  SOUND 
RAFTSNIA:\ SI I I' 

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

Circle 223 on Reader Response Card 

THE BIAMP ADVANTAGE SYSTEM TM 
WILL HANDLE YOUR JOB 

dated by the sheer size of the facility, a 
traditional distributed sound system us-
ing generic paging horns would seem to 
be a pretty straightforward concept. 
However, with an entire facility built 
around a computer controlled, merchan-
dise locator and conveyor system, it just 
didn't seem right to think "traditional." 
This, coupled with the fact that Bloom-
ingdale's wanted to use the system to pro-
vide its employees with classical music 
programming, led us to look at some-
thing other than the typical paging horn 
type system. Besides, we felt if we could 
provide an efficient system with quality 
sound, we wouldn't walk in three months 
later and find speakers disconnected, coy-

The sound system includes two 
separate cabinets: the top one 
contains Muzak 1600 tape 
decks and zone volume 
controls, and the bottom one 
includes TOA A-912 mixer 
amplifiers. This was done so 
that the customer need only 
have access to the top cabinet 
to change tapes or adjust 
volume levels. 

ered with cardboard, or stuffed with rags! 
We've all been down that road before! 
Another sound contractor submitted 

the traditional distributed system type of 
approach and their proposal was sure to 
be an expensive undertaking due to the 
sheer size of this building not to mention 
the question of "will it work?" Due to 
hard surfaces, 30 foot ceilings, and 85 dB 
ambient noise levels in some areas, this 
project was a real challenge. 
By throwing in the client's desire to use 

a classical music format in the building, 
(continued on page 66) 
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THE PROS SAY A FEW WORDS ABOUT 
THE MANY COMPONENTS OF JBL. 

High-quality components 
teamed up with results-oriented 
engineering. That how JBL Profes-
sional helps the pros achieve supe-
rior sound for specific applications. 
Here's what JBL means to five lead-
ing professionals— all with vastly 
different requirements: 

"JBL products are very reliable 
and efficient, and that's why we've 
used them for 16 years here at 
Abbey Road Studios. We have JBL 
equipment in many locations 
throughout the studios, and these 
products give us the sound uniform-
ity we really need. We can count on 
JBL for professional, solid, great-
sounding products:' 
Ken Townsend, General Manager 
Abbey Road Studios, London, England 

"In the concert sound business, 
we don't get any second chances. If 
the sound system doesn't perform, 
the audience can't come back next 
week when we've got it right. That's 
why we chose JBL. JBL products 

offer professional dependability and 
great sound—and that's how we 
define quality in our business. JBL 
really cares about making their 
products the best' 
Roy Clair 
Clair Brothers Audio 

"You can't create a truly outstand-
ing soundtrack without being able to 
hear everything accurately. That's 
why JBL's clarity was the first thing 
that impressed me. And with JBL. I 
can rest assured that our sound-
track will sound just as good in the 
theaters as it does in the studio:' 
John Bonner, Chief Engineer 
Goldwyn Sound Department 
Warner Hollywood Studios 

"We first installed JBL equipment 
when we were selected as the box-
ing venue for the 1984 Olympics. 
Our PA. system brings great consist-
ency and clarity to all our sporting 
events, including wrestling, motor 
sports, track meets, and basketball. 
IBL components deliver outstanding 

sound regardless of your seating 
location or the size of the crowd:' 
Glenn Mon, Acting Director 
Los Angeles Sports Arena 

"We chose JBL equipment 
because of its great reliability and 
transparency. All the worshippers in 
our 7,000-seat sanctuary must be 
able to hear equally well. JBL horns 
accomplish this without coloration. 
The sound is very clear and natural 
no matter where you're sitting:" 
David Taylor Director of Media 
First Southern Baptist Church 
Del City, Oklahoma 

At JBL Professional, we believe 
that components should match your 
application, not the other way 
around. To hear more about what 
sound professionals see in us, con-
tact your 1BL Professional dealer. 

UBL 
1BL Professional 
8500 Balboa Boulevard 
Northridge, CA 91329 

Circle 209 on Reader Response Card 



everal months ago I received a 
call from a long time friend 
and business acquaintance, Bill 
Raventos of Crown Interna-

______ tional in Elkhart, Indiana. The 
cintlEmed innocent enough. He wanted 
to know if I had any time open on my cal-
endar for the last part of July and the first 
part of August. When I penciled in the 
dates, I was not aware that I would be em-
barking on one of the most rewarding and 
difficult projects I have ever worked on. 

Tom Duren is an independent consultant in 
North Hollywood, California. He has coor-
dinated and directed the sound reinforce-
ment for last year's Liberty Weekend and 
the 1984 Olympic Games. 

The proportions of this project began 
to be apparent after Bill and Chuck 
Gustwa—Crown marketing vice presi-
den-.—and myself first met with the Spe-
cial Olympics executive team. It was clear 
that sound for the July 1987 International 
Summer Special Olympics Games at 
Notre Dame University was going to be 
quita a task! The number of events that 
would require sound support appeared to 
be in the area of 2)0 over a seven-day 
period. Not an impossible task by any 
means—just a busy week. The final count 
was almost 325 sound jobs in seven days! 
The task at hand was obvious though 

the proportions perhaps a bit under-
stated. What we had to do was gather 
enough equipment, knowledgeable or 
dedicated (or a combination such as we 

ended up with) people, define all of the 
needs for sound support, put this all 
together and then make plans for the 
wrap party...well almost. 

Rounding Up Equipment 
Crown International decided to become 

the major sound sponsor providing Rind-
ing, Crown equipment, human resources, 
and me. In addition to microphones, 
amplifiers, test equipment, etc., we had 
to procure speakers, processing equip-
ment, consoles, microphone stands, 
speaker stands, miles of cable, small mix-
ers, portable mixer-amp combinations, 
radio communications, A.C. generators, 
transportation vehicles, warehouse space, 
and most important of all—gaffers tape! 

It was clear that even though Crown 
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of companies for Margo to call that we felt • - 
might be willing to help out with a dona- ! 
tion of the use of their equipment. 
I have net,er seen such willing and im-

media:e cooperation and generosity from 
so many people. Every company con-
tacted was. willing to help out. I was par-
ticularly impressed to see that all the nor-
mal rules were set aside. No one re-
stricted us by saying their equipment had 
to be exclusively used, or for that mat-
ter, made any other demands or 

November 1987 
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The 
Many Venues 
of the 
Special 
lympics 

Left: db Sound donated its services for the opening 
ceremonies of the Special Olympics which was 
broadcast on ABC-TV. 
Below: Equipment is packed-up the day after the 
opening show. 

had committed to this project, a major ef- ., ..... 
fort was going to have to be made to o.--- 
tain donations for the use of a lo: ofothe _, .,. 
hardware. Enter Crown's director of P •„:2-et.*.e›a<....../.......e.e,... 

„.:......,,„;,,?.. i'. ,• Margo Sousity. Early on in this project ,,, t - ,--

Bill and I worked up a list of neede ...-..te • • — -r. I 
ec_uipment. We then came up with a li 
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restrictions. 
The Special Olympics is unique in that 

there is no admission charge to any event. 
The only way this event happens is 
through donations—and that is what 
makes the donations so important. Here 
is a list of some companies who deserve 
some recognition and thanks: Lexicon, 
DDA, Klark Teknik, White Instru-
ments, Belden, Atlas/Soundolier, S. I. 
Carro!, Proa), Electro-Voice, Tascam, 
Shuford Mils (gaffers tape), Crown In-
ternational, D. B. Sound, Cetec Vega, 
General Electric, Star Case Co., Com-
munity Light & Sound, THEOS Soft-
ware, and Micro Innovations (more on 
THEOS and Micro Innovations later in 
the article). 

Volunteers in Droves 
One of the puzzle pieces was in place. 

We had the equipment with which to do 
the event . . . now for the people to run it. 
Of course we were told there would be 
hundreds of ‘olunteers for us that were 
knowledgeable about sound—you know 
the words— no problem." Well, the plot 
thickens. Bill and I had put together a list 
of local volunteers we both knew who 
would also be willing to help. We even 
gave our list of volunteers to the volunteer 
coordination people within the Olympic 
Committee so our people could receive 
tickets to events and the other perks vol-
unteers receive. Imagine our surprise 
when we found that our much needed 
sound volunteers were being assigned 
duties of cheer leading and crowd control! 

It was close at times, but we did end 
up with an army of sound operators that 
really made this event happen. Some of 
these "heroes" were professional sound 
people that graciously gave us a week of 
their time, many were people from the 
Crown factory (including our 3 "super-
visors' '—Tony Sateriano, Jim Baumgard-
ner, and Tom Linniniger), some were 
students, some were even from JTP (job 
training program). Many were people 
that had never plugged in a microphone 
or a speaker cable in their lives, but be-
fore the event was over, they were all 
sound pros—a sound army unequaled in 
ability or enthusiasm. 

Innovations 
Now, let's talk about all the innovations 

we came up with. Here is the part of this 
article where I should show wu copies 
of graphs and charts from TEF machines 
and one line diagrams of all the special 
systems we had to come up with. I think 
a system curve or two would be in order 
to show how flat the systems were or how 
great the coverage was. Now if I did all 
of that and had a picture of myself at a 
mixing console looking at a script or at 
a stage with both hands on the faders— 
now that would make a complete article! 
I hope you don't think I am being too sar-
castic, but a story about the Special 
Olympics Games is not a story of tech-
nical innovations; it is a story about peo-
ple and companies and their dedication 
and commitment to help others. 
Of course we had TEF machines 

there—but they were used to let the 
athletes "see their voices" and get a 
souvenir "voice print." We did make 
good use of two RTA-2 third octave 
analyzers (the last two off the production 
line) in many systems. We designed a 
sound system for the opening ceremonies 
to fill Notre Dame stadium while inter-
facing with the television people and not 
acoustically getting in their way— 
complex, but not new. We got to use 
some of the new Crown concert series 
hand held mics. I could give you a one 
line diagram of how we interconnected 
five soccer fields for announcements, 
while giving them each separate play by 
play—but again no big deal. 
We did replace (in an existing system) 

three Altec 165 watt tube amplifiers with 
several new Crown MA 1200's and we did 
have the good taste to bypass the passive 
crossovers in this system—but that's 
about it. 
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A huge warehouse was the home of the 
donated equipment that included 

(left) rows of Atlas Soundolier mic 
stands and (above) Electro-Voice 

Entertainer mixing boards. 
Right: Durell used a Micro Innovazions 
software program to bar-code and keep 
inventories of every piece of equipment. 

Software Runs Event 
Now I am not saying we did not use 

some technically innovative things. For 
example, we did use a software package 
from Micro Innovations in Winter 
Springs, Florida. This is a piece of soft-
ware designed to completely operate a 
rental company. It does equipment track-
ing, reservations, all the financials, 
technician scheduling—in short it com-
pletely runs a company. We used its com-
plete facilities (except the bilhng portion) 
to run the event. 
With it we were to keep a complete in-

ventory of equipment (necessary for in-
surance coverage as we_l as shows), and 
to schedule both equipment and person-
nel to their best abilities. We were also 
able to know .'.mmediately if anything was 
missing as the system generated bar code 
labels with which everything was checked 
in and out every time it left or returned 
to our warehouse! 
This software also took the potential 

disaster of those last minute calls for a 
sound system (we had around 30 of these 
during the course of the event) into an 
easily solvable situation. We always knew 
what equipment and who was available 
to fill these needs. We even survived a 3 
p.m. call on the day of opening cere-
monies when the voice on the other end 
of the phone said "where is the sound 
system for the VIP reception." Innocent 
enough question—but the reception for 
five thousand people was in our computer 
system for the next day! By 4:15 p.m. we 
had set up and had operating a reinforce-
ment system for an orchestra that covered 
an outdoor area about 200 feet by 600 
feet! Complete with delay clusters, etc. 
Except for the fact that there were 30 peo-
ple dripping with sweat on the sidelines, 
no one would have known that it wasn't 
planned that way all along. 
In conclusion, I can only say that this 

was a very rewarding project to have 
worked on and as I have said a wouldn't 
have happened without the assistance of 
some very special companies, some truly 
dedicated people, and even some new 
technology. I am looking forward to the 
winter games and meeting and working 
with some new heroes. 
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PRODUCTS IN REVIEW 
stalled in a flush-mounted box with a 
matching cover. 

Circle 1 on Reader Response Card 

broadcast VHF and UHF channels 
onto CATV, SMATV, and MATV 
systems. Standard SAVP output chan-
nels are VHF (2-13), Midband (A-I) 
and Superband (J-W). 
A notch trap is used for adjustment 

of the aural carrier level 

fil ,..e ," À 

. 
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Alpha Communications' 
Videovox' Intercom System 
When the Videovoe is activated by 

a lobby button, an electronic chime 
tone alerts the resident. Within a mat-
ter of seconds, the Videovox° televi-
sion monitor activates automatically. 
Conversation begins by lifting the 
handsets and depressing the conversa-
tion switch on the side of the hand- 
set. This switch enables the Video- 
vox® to work properly even if hand- 
sets are left "off-hook' in one or more 
apartments. The electric door release 
may be activated by pressing the red 
button on the face of the monitor. 

Circle 2 on Reader Response Card 

' - Iiir l -----:!1111111 
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Dual SAW filters are used to provide 
a high degree (typically 70 dB) of ad-
jacent channel rejection. The SAVP 
has external I.F. loop thru which per-
mits the insertion of scrambling 
equipment for highly secure premium 
programming applications. 

Field replaceable heterodyne con-
verter boards make it possible for 
qualified service personnel to change 
input and/or output channels of the 
SAVP quickly and simply. 

Circle 3 on Reader Response Card 

MIME 
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Graystone Systems' 
Video Interphone 
Graysmne's video system includes 

interphone headsets that incorporate 
electronic address/switching circuits as 
well as parallel controls. A black and 
white wall monitor requires an installa- 
tion depth of 85mm inside the wall 
and includes a 24-hour or 12-hour 
LCD digital clock. Both units are in- 

Blonder-Tongue's 
Filtered Processor 

Blonder-Tongue's SAVP is a hetero- 
dyne processor used to put off-air 

ITIAS 

Stands For 
— All Microphone Applications 

Whether the application is for stage, studio, pulpit, lectern, dais, 
dispatcher's console, switchboard, lecture hall, conference 
room, bandstand or announcer's table, ATLAS/SOUNDOLIER 
has the microphone stands, adaptors and accessories to 
enhance any presentation. 

Our complete selection offers more than fifty individual models 
• Option o manual and automatic wear-proof clutches • Choice 
of chrome or non-reflecting ebony finish • Broadcast quality 
stands • Horizontal boom attachments • Table and desk models 
• Loudspeaker stands • Miking stands for musical instruments 
• Equipment cabinets for touring performers. 

PRODUCT AVAILABILITY: Eight regional warehouses to serve 
you or your customers. 

PROVEN QUALITY: U.S. craftsmanship by ATLAS/ 
SOUNDOLIER . . the world's standard for over half a century. 

For your best value, contact us today. 

AU,  
ATLAS /SOUNDOLIER DIVISION OF AMERICAN TRADING AND PRODUCTION CORPORATION 
1859 INTERTECH DRIVE • FENTON, MISSOURI 63026 USA • (314) 349-3110 • TWX 910-760-1650 5 

Circle 225 on Reader Response Card 
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PRODUCTS IN REVIEW 

Community Adds 
New Loudspeaker System 
Designed for fixed installations such 

as in hotels, schools, churches, or any-
where else where aesthetics and quali-
ty sound reinforcement are priorities, 
Community Light & Sound's new 
model CSV52 loudspeaker system 
represents the latest addition to their 
CSV Series of components. Also 
suited for home high fidelity and 
audio/video applications, the CSV52 
combines high sensitivity and power 
handling capabilities with smooth re-
sponse and low distortion to produce 
a three-way design operable between 
40 Hz and 20 kHz. 
Constructed using rigidly-braced 

particle board, the enclosure is lami-
nated with a Finnish Oak Formica, 
and sports an acoustically-transparent 

a closer look 

brown grille. To simplify installations, 
"T" nuts have been provided, while 
steel mounting brackets (model WB-1) 
are optionally available. 
At the low-end of the system, a 

15-inch bass transducer is outfitted 
with an overhung edgewound voice 
coil in a symmetrical fringe-field mag-
net gap to insure long linear excursion. 
Midrange frequencies are handled by 
a 61/2-inch cone driver coupled to a 
short compound horn for clear, in-
telligible sonic reproduction. Like the 
bass transducer, the midrange driver 
is ferro-fluid cooled to increase reli-
ability, linearity, and power capacity. 
For high frequencies, a PZT driver 
mounted on a Community wide-angle 
Pattern Control Horn assures uniform 
coverage and accurate flat response up 
to 20 kHz. 

by gary d. dayk 

Like all other CSV Series models, 
the CSV52 incorporates fuseless pro-
tection circuits to guard against exces-
sive input levels (power handling is 
rated at 200 watts RMS, 500 watts pro-
gram). To insure mirror-image stereo 
and correct spatiality while operating 
the unit either vertically or horizon-
tally in pairs, provisions have been 
made which allow the HF/MF module 
to be rotated 90° in either direction. 
The suggested retail price of the 

CSV52 is $608. A black carpet-covered 
version of the same cabinet ideal for 
live sound reinforcement and moni-
toring/playback situations (model 
CS52) can also be purchased for $549. 

Comments: Community Light & 
Sound has produced commercial loud-
speaker systems for many years. The 
three-way CSV52 has a 15-inch low 
frequency cone type driver, a 61/2-inch 
midrange cone type driver and a piezo 
electric tweeter. Crossover frequencies 
are at 500 Hz and 5 kHz. The system 
employs a technique Community pop-
ularized, with a direct radiator mid-
range driving a horn. This ostensibly 
reduces distortion compared to a com-
pression driver midrange because 
there is no narrow throat and con-
sequently none of the turbulence-
induced distortion common to such 
designs. Their choice of a low fre-
quency driver with an overhung voice 
coil is a choice which favors linearity 
(low distortion) over efficiency. The 
efficiency is lower because a portion 
of the voice coil is always well beyond 
the voice coil gap (the idea is that the 
same percentage of an overhung voice 
coil is supposed to remain in the gap 
at all times, thus assuring linear con-
version of signal to motion as the cone 
moves in and out). 

It would seem that Community 
designed this system to provide high 
fidelity sound. On the other hand, it 
is not a "hi-fi" loudspeaker. Its horn-
loaded configuration and Formica' 

(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 

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 ol 
the rated power dissipation of the 
output semiconductors which is 
actually used at the rated am-
plifier output. 

elltlt?"'"Utilt 

rOlrff 
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 powei 
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? Our 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 longes 
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 

A1/4t_-rac 
L_ANSING° 

P.O. Box 26105 Oklahoma City, Oklahoma 73126-0105 USA • 405-324-5311 

1987 Altec Lansing Corporation 
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SUPPLIES•SERVICES•SUPPORT 
mounting ot wire and cable. 

In a related issue, a price increase 
Featuring 39,000 surge amp, 413 joule 
suppression, the 20 amp Kleen Line 

for wiring products has been an- 
by Panduit Corp., Electrical 

Classic also incorporates a 100 kHz to 

I. 4"------- - - --
nounced 
Group. Prices will increase by three per- 
cent to six percent on most items ef- 

200 mHz wide band, balanced-pi filter  
to help eliminate AC line electrical 
noise and interference. 

1> 
fective November 9. Included in the 
price increase w ill be cable ties and ac- 

Options available include a remote 
switch to permit desktop activation 

Weather Resistant 

cessories, terminals, power connectors, 
identification products, wiring duct, 
stainless steel products and foam tape. 

and power fail interrupt for automatic 
shut-down in the event of the AC 
power loss. 

Acrylic Adhesive 
A new cable tie mount with weather 

resistant acrylic foam tape adhesive 
backing has been announced by Pan-
duit Corp. The mount is made of 

Circle 6 on Reader Response Card Circle 7 on Reader Response Card 

Klein Tools Helps 
black weather resistant ABS material  
for greater resistance to ultraviolet 
light. 

i y , -, 

, 

Keep You Organized 
A new kit containing an assortment 

of 20 types of insulated, bellmouth ter-
The acrylic adhesive is also designed . minais and connectors is available 

for use at higher temperatures: contin- from Klein Tools. The kit also contains 
uous use up to 158 degrees F. a Klein crimping tool for both insu-
The new Panduit ABMM-AT-0 lated and non-insulated terminals and 

mount will support a maximum ESP's 20 AMP connector sizes from 22 to 10 AWG. 
weight of . 30 pound. It is 3/4-inch by Filter/Suppressor The versatile crimping tool has 
3/4-inch and is designed for use with Electronics Specialists has expanded cushioned-comfort handles. 
miniature and intermediate cross sec- its Kleen Line Classic Filter/Suppres-
tion cable ties to provide secure sor line to include 20 amp capability. Circle 8 on Reader Response Card 
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Headphones Speaker Systems Microphones 
In the studio, over the air or up on 
stage, there's a Fostex RP mic 
specifically designed for the job at 
hand. RP stands for regulated phase, 
a transducer technology which has 
been awarded over 20 international 
patents to date. These mics have the 
warmth of condensers, the ruggedness 
of dynamics and a sound as transparent 
as it gets. 

Complete PA Systems 

These are more outstanding examples 
of RP Technology. Model T-20 has 
become almost legendary among 
studio musicians, producers and 
engineers. Its flat response at any 
listening level and its comfortable 
design help you listen longer without 
fatigue. And the sound is so clear and 
well-defuied, critical listening is 
enjoyable. 

Look to Fostex for any and all of your PA needs. 
Complete systems or individual components. High 
quality sound from input to output. 

You're up & going with Fostex PA sys. 
tems. Modular designs let you contro. 
the sound according to the needs of tht 
event. Stack them, gang them. Fran 
a simple portable PA to an entire rig. 
look to Fostex speaker systems to heir 
you solve your sound problems. 

Model MP-800 has 8 inputs and delivers 180 W pei 
channel and Model MP-1200 has 12 inputs ant 
delivers 250 W per channel. These rugged, road wor 
thy stereo mixers have quiet running fans, digita 
echo, normalled connections at an critical patct 
points, stereo graphics on the mains and supei 
monitoring flexibility. The best at any price. 

maktive 
15431 Blackburn Ave., Norwalk, CA 90650 

(213) 921-1112 
© 1987 Foam Colporation of America 
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FACES AND MACES 

E LAMM 

It M.ICHAEL 

Lamm Joins 
J.W. Davis 
Michael E. Lamm has joined J.W. 

Davis & Co. as chief engineer. He is 
in charge of new product development 
and quality control. Prior to joining 
J.W. Davis he was with Dove & Note 
Recording as a specialist in location 
recording of classical music. Past 
designs include the Titan microphone 
stand and various multi-boundary 
PZM arrays for special applications. 
Lamm has written several articles and 
papers on location recording and 
the use of boundary layer effect 
microphones. His memberships in- 
dude the Audio Engineering Society, 

Classical Music Association, and 
Syn-Aud-Con. 

public relations and trade show 
programs. 
Quanz has been with Aiphone since 

December, 1986. Before that, he was 
an executive vice president for Good-
man Quanz, Inc., an advertising and 
public relations agency. He has more 
than 20 years experience in the adver-
tising/graphics industry. 

Quanz Becomes Director 
of Marketing, Advertising 

Harry Quanz has been named direc- 
tor of marketing and advertising for 
Aiphone Corp. He will be responsible 
for national advertising, marketing, 

REP NEWS 
Aiphone has appointed Graham/ 

Davis Inc., a commercial sound and 
security firm based in Houston, Texas. 
The company, which has a branch of- 
fice near Dallas, will cover Texas, 
Arkansas, Louisiana and Oklahoma. 
The principals of the firm, Jim 
Graham and Herb Davis, each have 
more than 20 years experience in the 
sound, signal and security industry. 
Apogee Sound Inc. has announced 

that AKG Philips has been appointed 

the Canadian representative for Apogee 
Sound Inc. Apogee also announced 
that Tom Lee Music Company Ltd. 
is now the exclusive representative for 
the company in Hong Kong. 
Panduit Corp. has appointed Elec-

trical Products of Oklahoma City, 
OK, as its exclusive sales representa-
tive of the product line. Electrical 
Products will represent Panduit in 
Oklahoma and the Texas panhandle. 

GOOD FOR THE LONG HALL. 
You can search every 
auditorium in the 
world and not find 
sound equipment 
with more innovation 
and flexibility for 
less money, than Audio Logic. 

Our R2D3 Digital Speaker/Room Delay 
Unit is one example. It's designed with three 
independent outputs, each capable of 0 to 327 
milliseconds of time delay, with minimum 
increment of 20 microseconds. 

The R2D3 expands easily to 1.307 of delay 

time at a full 20 Hz 
to 20 kHz bandwidth, 
±0.5 dB. Setup is so 
quick and accurate, 
all you do is input 

the distance value 
and it calculates the rest. 

Check out Audio Logic's complete line of 
quality sound contractor products. You'll find 
we've got more to offer than 
a triple bill at the Garden. 
0 1987 DOD Electronics Corporation. 
Manufactured in U.S.A. For specifications. 
contact Audio , 5639So. Riley Lane, AUDIO LOGIC 
Salt Lake City, fah 84107(801)268-84OO. 

•A! 

R2D3 DigiIal Speaker/Room Delay Unit. Price: $799.95 
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COMMERCIAL SOUND PRODUCTS 

IOW 

PRO POWER SERIES.. PROFESSIONAL PA and 
BACKGROUND MUSIC AMPLIFIERS 

• {ANON PI. P.m, POI 

PRO-20T 
WI 

... 
• _ • „ 

11111 

PRO-40T 

1 • • 

e •‘..YON Pro Power MI 

• 1 
PRO- 50 

111 • 
• " 1 * KM PPII Poor WU 

• 

PRO- 120 

• • 

• .,;NON Pro Prover • • 

• Professional, rugged 
P.A./ Background music systems 

• Built-in custom features 

• Balanced or unbalanced, high or 
low impedance microphone 
inputs. No matching transformers 
required. 

• ALL CANNON lock-in microphone 
connectors 

• TRUE RMS Power ratings 

• Efficient integrated circuit 
construction. Lowest noise 
microphone preamps in any 
P.A. line 

• Rack Mount construction 

• Overload Protection built in 

• Equalizer Input feature in all 
models except PRO-20T 

• Up to FOUR Microphone inputs 

• PRIORITY PAGING Feature 

• AM-FM Tuner accessory unit 
(Model PRO-T) 

• Background Music AM-FM Tuner 
built-in (Models PRO-20T, PRO-40T; 

• Phone-type jacks for speaker 
connections 

• Traditional Fanon Quality 
construction and advanced 
engineering 

• Full Fidelity— Factual, guaranteed 
specifications 

• Custom Styling 

• " Soft Gold" Anodized front panels 

• Four step-up Power Ratings: 
20 watts, 40 watts, 50 watts and 

120 watts. 

• More Watts per dollar 

PRO-T 
FANON COURIER 14281 Chambers Rd. • Tustin, CA 92680 • ( 714) 669-9890 • TLX: 85-2263 • FAX: 714-669-1081 

A Shelly Company 
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modules, controllers, cameras, fiber 
optic accessories, fiber optic cable, ter- 
minating equipment and fiber optic 
test equipment. 
The FibervisionTM line of products 

is designed to produce high quality, 
reliable video fiber optic products for 
CCTV applications in the video 
market place. 

Circle 4 on Reader Response Card 
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me,,,e. Samtec Full Line 
Catalog Released 
Samtec has released its new full-line 

catalog F-188. The connector catalog 
has 100 pages of ordering information 
and specifications on thousands of 
variations and standard options of 

Math Associates 
Updates Fibervision 
A new, enlarged updated 288-page 

catalog, Fibervision, Total Fiber Optic 
Video Systems Capability, is now avail- 
able from Math Associates, Inc. In- 
cluded are sections on designing a 
fibervision system, video transmission 

interconnects. 
The catalog is organized into the 

following major product sections: 
precision machined socket and ter- 
minal strips, .025 inch square post 
socket and terminal strips, stamped 
socket strips, pin grid array sockets 
and adaptors, dip sockets and dip 
adaptors, IDC strip and plug assem- 

blies, soldered cable assemblies, loose 
lead sockets and terminals, and 
custom interconnects. 
New products include low profile, 

bottom mount, elevated, high density, 
zigzag and .045 inch square post 
designs. 

circle 5 on Reader Response Card 

A•E•S•T•H•E•1" ICS 
The new CSV Series speaker systems by Community complements the decor of the 
most discriminating contemporary commercial environment. CSV sound systems 
and floor monitors' built-in dynamic protection circuitry assures high reliability. Our 
simplified brackets guarantee ease of installation and offer the system designer a 
wide choice of mounting options. Also available are visually identical, specification-
equivalent, optimally vented low frequency enclosures. 

Commus—*  
Community Light & Sound, Inc 
333 East 5th Street 
Chester, PA 19013 
(215) 876-3400 
tlx 834649 PhillyPA Cher 
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Meyer 
f Sound 

500 Series Loudspeaker Systems 

Finally. Fully integrated sound 
reproduction systems. With 
no compromises, and no 
complications. 

The Meyer Sound 500 Series. A 
family of full- range professional 
loudspeakers, and a matching 
1200 watt stereo amplification 
unit with built-in complementary 
phase equalization and driver 
protection. It's an unbeatable 
combination, packing all the per-
formance that any professional 
could dream of. 

• Effortlessly smooth, flat 
frequency response 

• Unrivalled phase accuracy 
• Vanishingly low distortion, even 

at extreme sound pressure levels 
e Dynamic range exceeding that of 

16-bit digital audio 

îtá. Until now, excellence like this was 
beyond the range of most bud-
gets. But through a combination of 
unique design innovations, the 
500 Series achieves a significant 
breakthrough in price perfor-
mance. And by making full use of 
the advantages of integrated sys-
tem design, the 500 Series offers 
a new level of elegance, simplicity 
and reliability. 

L. The Meyer Sound 500 Series 
incorporates loudspeaker models 
suited to virtually all professional 
applications—from stage to stu-
dio, cinema to church. And all are 
fully compatible with the 500 
Stereo Integrated Amplifier. 

For more information on this 
remarkable new line of loud-
speakers, contact your pro audio 
dealer or Meyer Sound. 

Meyer 
Sound 

tiec 

Meyer Sound Laboratories, Inc. 
2832 San Pablo Avenue 
Berkeley, 
California 94702 
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BOOK REVIEW 
(continued from page 49) 
during the installation and proof of 
performance of the sound system. A 
couple of paragraphs of history and 
present status completes the entry on 
each theatre. This information fills 
two facing pages for each theatre, ex-
cept that a few of them spill over onto 
a third or even fourth page, Where the 
material is especially complete. 
Among those scrutinized is the ven-

erable Schubert Theatre in New Ha-
ven, a half-block from the Yale cam-
pus, where shows on the way to 
Broadway have been tried out and 
doctored for decades. It closed in 
1976, but in 1983 the Schubert was 
thoroughly renovated, including a new 
sound system, designed by Jaffe 
Acoustics, and extensive acoustical 
work to eliminate an echo, and other 
problems. 
There are several examples of one of 

today's happier architectural trends: 
the recycling of beautiful old movie 
palaces into performing arts centers. 
Another example is the fine old Ohio 
Theatre in Columbus. The cinema, 
built in 1928, was renovated in 1984 
to restore former glory and also to 
enlarge technical facilities for modern 
presentation of symphony, opera, 
ballet, and other events. Peter George 
Associates were the designers. 
The editors have concluded the 

book with a bibliography of books, 
periodicals, and articles touching on 
the subject. This is a welcome addi-
tion to the Acoustical Society case-
books, and includes a number of little-
known references intriguing enough to 
look up. 
Your reviewer makes a wage with the 

Gentle Reader: bet you can't flip 
through this book without stopping to 
read it. Bet you can't turn past one of 
the theatres described without being 
drawn into the photographs, reading 
the graphs and tables, skimming (at 
least) the descriptive*Copy. These two-
page capsules on theatres are like 
salted peanuts: you just can't stop, 
once you start looking at them. 
This new book is not only a fit com-

panion to the two previous volumes, 
but clearly has learned from them. 
Readers who own and have benefitted 
from the previous volumes will want 
this one also. 
Not available in bookstores, Theatres 

for Drama Performance can be pur-
chased from the Acoustical Society of 
America (335 E. 45th St., New York, 

NY 10017), for $ 15, postpaid. Readers 
involved with theatre sound will find 
few other $ 15 investments as useful. 

CCTV 
(coatinued from page 30) 

To understand why more informa-
tion is obtained at lower recording 
times, we must first understand how 
a time lapse recorder operates. With 
a normal consumer type VCR, if we 
wanted to record TV shows of a long 
duration, up to eight hours, all the 
recorder has to do is reduce the speed 
at which the tape travels. The slower 
the speed, the longer the recording 
duration. However, there are limits to 
this method. In time lapse recorders, 
recording times can vary anywhere 
from 2 to 999 hours. In order to 
"squeeze" so much recording time 
onto a single VHS tape, bits of infor-
mation must be left off. What happens 
is that the VCR will turn the recording 
mechanism on and off with a predeter-
mined time interval between se-
quences. The longer the selected re-
cording mode, the longer the interval 
or off-time between pictures. If the 
off-time is too long, you may miss a 
piece of important information. 

CCTV COMPONENTS 
So far I have discussed only the 

CCTV products themselves, but what 
about the advances that have been 
made to make the CCTV components 
easier to install? Some years ago, single 
cable cameras started to show up in the 
marketplace. Their circuitry allowed 
them to use a single coaxial cable for 
both power and video, thus saving the 
installer precious installation time and 
wiring costs. However, it seems that 
the industry never took the single 
cable camera too seriously. Some of 
the reasons were that they offered poor 
resolution and a high degree of signal 
noise. This was due primarily to 
transmission problems inherent in 
those early single cable systems. Back 
then, the single cable cameras were 
never considered as part of a system 
type CCTV installation, where a 
group of cameras were fed through a 
switcher for viewing on a single 
monitor. In many cases you could not 

(continued on page 76) 

living room. What then qualifies it as 
a professional system? 

Well, the power handling (500 watts 
program or 200 watts continuous aver-
age sine wave—per AES method) is 
excellent, but power handling alone 
ctpesn't mean much. I was concerned 
about absolute output level, and that 
involves sensitivity. I would expect low 
sensitivity, given the overhung woofer 
voice coil, but Community's John 
Strand tells me the system is rated at 
98 dB/1 watt/1 meter, which is fairly 
respectable for a basically cone-type 
system. Frequency response is down 
6 dB at 45 Hz and 18 kHz, which is 
a very broad bandwidth for an SR 
speaker. The polar response of the 
midrange horn is nominally 90° by 
60° (at 2 kHz), and since the MF and 
HF horns can be rotated 90° in the 
enclosure, the dispersion can be ad-
justed to the requirements of the 
space, regardless of whether it is con-
venient to mount the enclosure hori-
zontally or vertically. 
Speaking of mounting, I was con-

cerned to see the provision of "T" 
nuts (top, bottom and sides) on a box 
which is made of particle board. After 
all, particle board is not the strongest 
material around, and hanging an en-
closure can involve considerable risk. 
John Strand stated that of course 
Community recommends the use of 
All-Thread across the top of the box, 
then hanging it with the extra bracing 
to ensure a sturdy mount. 
The bottom line with any speaker 

system is sound quality, and that you 
will have to determine for yourselves. 
However, given its unconventional de-
sign and impressive specifications, I 
think the CSV52 rates your closer look. 

Circle 3 on Reader Response Card 

CLOSER LOOK 
(continued from page 58) 
finish (optional carpet finish) are ob-
viously not intended for the average 

BLOOMINGDALE'S 
(continued from page 52) 
it was quickly apparent that we would 
need to take a hard look at what type 
of equipment would provide a quality 
sound, yet give the customer a good 
value. 

The Design 
Chief Engineer Nelson Hoyt ap-

proached the design from two direc-
tions, one using Soundspheres from 
Sonic Systems, the other using 15 watt 
paging horns. As we progressed, we 
quickly became convinced that the 
concept of using Soundspheres made 
a lot more sense for a couple of very 

(continued on page 74) 
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PR99 MKII PRODUCTION - PERFORMANCE - PERFECTION 

There can be 
no compromise! 

'Four the premier recording studios 
of the world — from London to New 
York to L.A. — and you'll find they have 
one thing in common: "no compro-
mise" recorders from Studer of 
Switzerland. 

Sure, their Studer multitrack 
mastering decks are a big investment, 
but you can make an equally sound 
choice for your production needs for a 
whole lot less. You can own a two-track 
production recorder with the same 
Studer heritage — a machine that has 
many of the same production features, 
the same uncompromising audio per-
formance and the same level of manu-
facturing perfection that has made 
Studer Revox recorders the world stan-
dard — THE REVOX PR99 MKII is the 
machine! 

Like its " big brothers" in the top 
studios, the PR99 MKII is a professional 
machine built for long-term perfor-

mance. From the 
solid diecast alumi-
num transport chas-
sis and head block to 
the servo capstan 
motor and the 
modular electronics, 
everything is milled, 
drilled and mounted 
with Swiss precision. The parts fit 
together right — and stay there. 

The PR99's professional features 
are perfect for efficient, accurate tape 
production: • Reanime counter that 
reads both plus and minus hours, 
minutes and seconds; • -frue Auto Loca-
tor allows precise, automatic search-
and-cue to any preselected address 
point; • Zero Locate to return the tape 
to the zero counter location — 
EXACTLY! • Auto Repeat to continu-
ously replay a tape segment of any 
length. 

Plus: • Built-in, front-panel van-
speed: • Self-Sync: • Input and output 
mode switching; • Edit mode switch; 
• 'Pape dump; • Calibrated and Uncali-

00336 
HR • MIN • SEC 

,N RPT SET SEL Sfl 

PR99 MKII Real Time Counter and Autolocator. 

brated " + 4" balanced and floating 
inputs and outputs; • 101/2" reel 
capacity. 

As for sound quality, the Studer 
heritage again allows no compromise. 
We think you'll find the Revox PR99 
MKII to be sonically superior to any-
thing in its price range. Audition the 
Revox PR99 MKII at your Studer Revox 
Professional Products Dealer, or con-
tact: Studer Revox America, Inc., 1425 
Elm Hill Pike, Nashville, TN 37210: 
(615)254-5651. 

e111EE R EVOX 
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Looking back at 
SOUND & COMMUNICATIONS 

amplifiers, two Altec Lansing 530-A 
power supplies and a 1511-A phono 
amplifier, 

20 Years An 
In the November, 1967 issue of 
Sound & Communications 
Among the new communications 

equipment was the "Airmike" from 
Industrial Communications, Co. It 
permitted two-way radio communica-
tions for firemen or other personnel in 
toxic areas. The product made ear- 
phones unnecessary and was installed 
on an airmask in 30 seconds. Remem- 
ber that the next time you drive though 
your neighborhood toxic waste site. 
Wonder how MTV started? It may 

have been when ETV stations were 
permitted to broadcast music during 
nod-program periods under the FCC's 
waiver of Section 73.651(c) (Which in 
case you're interested provided that 

the aural transmitter of a TV station 
shall not be operated separately from 
the visual transmitter, except for cer-
tain purposes). Five educational TV 
stations were authorized to accompany 
their visual transmission of slides, 
films, or other visual imam with 
music during scheduled breaks 
their in-school programming schedule. 

in 

to 
a 

30 Years Ago 

In the November, 1957 issue of 
Sound & Communications 
Among the new products intro- 

duced was the Atlas Sound Corp.'s 
Model WM-1 Speaker Support that 
came complete with all the hardware 
to attach the speaker to any automotive 
window. No tools were needed and 
there was no damage to the vehicle's 
paint finish or window glass. Al- 
though no target market was an- 
nounced, it is believed that this device 
was popular with bosses who would 
cruise their employees' neighborhoods 
on nice, sunny days when workers 
would phone into work sick, calling 
them back to their jobs. 
The sound system to the Pershing 

Auditorium in Lincoln, Nebraska was 
examined. Altec Service Co. designed, 
fabricated and installed the equipment 
that included two Altec Lansing 1530 

15 Years Ago 

In the November, 1972 Issue of 
Sound & Communications 
Among the new products intro 

duced was the WE-130A Sound Level 
Meter which was a simplified elec-
tronic device designed to measure 
noise pollution in factories, construc-
tion sites and other high noise areas. 
The hand-held, battery operated unit 
permitted an untrained person 
monitor the sound level by pressing 
button and reading a meter. 

SAMPLE THE DIFFERENCE 
With the DM-1775 Digital 4-Second Sampler Mixer 
Introduce yourself to the latest 
advancement in mixing technology. 
The DM-1775 Mixer with 4-second 
digital sampling. Because in 
addition to mixing up to 8 source 
inputs (4 stereo line, 2 stereo phono 
and 2 mic) with crossfader control. 
You can sample and store up to 4 
seconds of any audio source in the 
DM-1775's 16-bit digital delay/ 
sampler memory. At a sampling rate 
of 48kHz with a full 20kHz band-
width. So you can creab flanging, 
reverb, doubling, stuttering, hard-
slap, pitch or tempo effects. Or a 
variety of echoes. And individual 
channel effects routing with pre-cue 
effects monitoring lets you set-up. 
sample and cue any input channel 
while another plays. All with the 
push of a large start/stop 
microswitch button. For perfect 
sampler timing. And there's more. 

Sample the DM- 1775 and hear what you've been missing. 
For more information call 201-225-3222 ext. 1775. 

Or write: Numark DM- 1775, 503 Newfield Avenue, 
Raritan Center, Edison, NJ 08837. 

Come see us at NAMM Booth # 2104 and CES Booth # 312 
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Numark 
ELECTRONICS CORP. 
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CONSULTANT'S COMMENTS 
(continued from page 10) 
worked with owners and should be 
able to sell a design concept to an 
owner. 

Unfortunately, too many salesmen 
are commission driven and may select 
equipment more for this reason than 
for appropriateness in the design. (And 
who can blame them, considering what 
many salespeople are paid?) While 
some salesmen have a good working 
knowledge of sound systems and some 
experience operating them, many do 
not, and most have limited exposure 
to the different requirements of users 
with varying operational programs. 
A contractor's engineering and in-

stallation staff usually has a strong 
technical background. They have at-
tended seminars in system design, and 
know what is required to interface dif-
ferent types of equipment. More im-
portantly, this group of technical peo-
ple has the most familiarity of what is 
easiest to install; and because labor is 
frequently the largest cost component 
in a project, and the least well con-
trolled, this is a significant factor. Of 
course, like the salesmen, an engi-
neer's experience with different types 

of systems may be limited. Although 
he may have an excellent knowledge 
of high powered dance playback or 
rock and roll systems, how much ex-
perience does he have with the re-
quirements of Broadway type touring 
productions or dramatic theatre? Al-
though the concepts of audience cov-
erage, frequency response, SPL, and 
intelligibility are universal among 
sound systems, different types of users 
have different needs for the location 
of systems, interfacing, and operation-
al features of equipment. The designer 
must be familiar with these require-
ments and the engineer may not be. 
Manufacturers and their representa-

tives are another resource for design 
information. The technical support 
group of larger manufacturers espe-
cially are familiar with the way their 
equipment is being used in the field. 
Smarter manufacturers have been do-
ing extensive research with consult-
ants, contracts, and users before intro-
ducing new products. These people 
will be more familiar with the special 
requirements of different applications 
and programs. Many staff members 
will have expertise and experience in 
one or more areas of sound system 

usage and can be helpful. The con-
tractor should beware, however, of a 
design that depends entirely on one 
manufacturer's equipment. Only two 
or three manufacturers make enough 
equipment to construct a complete 
system, and even so, there are many 
manufacturers who specialize in par-
ticular types of components that can 
be more appropriate for many appli-
cations. 
The last resource for a design-build 

contractor may be surprising to 
some—how about hiring a consultant? 
This can take the form of a design con-
tract, a joint venture, or a speculative 
percentage agreement. Think about 
it—the design experience of a consult-
ant with many manufacturers, numer-
ous types of programs and users, and 
many dozens or even hundreds of 
facilities, combined with the extensive 
engineering and installation experi-
ence of the contractor. This would be 
a formidable team, capable of evaluat-
ing the needs of the user and the cost 
of installation—their joint proposal 
would be a strong one. And for once, 
contractor and consultant can be on 
the same side in a non-adversarial rela-

(continued on page 73) 

Is 
Not Enough 
Additional copies of the 

1987 BLUE BOOK 
are available at $12 each. 
Please send your check or money order to: 

Circulation Department 
1987 BLUE BOOK 

25 Willowdale Avenue 
Port Washington, NY 11050 

Major credit cards are also accepted. 
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S & C's Job Report 

Format 
STATE 
city: Name of Job, $ Total of Con-
struction, Phase of Project. Contact: 
Name, Company, City, State; 
Telephone Number. 

TOTAL CONSTRUCTION 
1-up to $1 million 
2-$1 million to $9 million 
3-$9 million to $ 17 million 
4-$17 million to $25 million 
5-$25 million and up 
NA-Not Available 

PHASE OF PROIECT 
A-Planning = Consultant is 

designing system 
B-Pre-Bid = Final plans near 

completion 
C-Bidding = Bid date set 
D-Starting = Electrical 

Contractor/ 
General Contractor/ 
Owner buying now 

The following jobs are in various 
phases leading up to bid. If you are 
interested in any of the projects, 
please contact only the names 
printed below. 

ALASKA 
Fairbanks: Fairbanks Activity Center, 
NA, B. Contact: Craig E. Park, Paoletti/ 
Lewitz/Associates, San Francisco, CA; 
(415) 391-7610. 

ARIZONA 
Tuscon: Temple of Art and Music, 2,A. 
Contact: Robert Lorelli, Brannigan-Lorelli 
Associates, Inc., New York, NY; (212) 
420-8787. 

CALIFORNIA 
Concord: Automatic Data Processing, 1,D. 
Contact: Craig E. Park, Paoletti/Lewitz/ 
Associates, San Francisco, CA; (415) 
391-7610. 
Los Angeles: Ketchum Communications, 
1,D. Contact: Craig E. Park, Paoletti/ 
Lewitz/Associates, San Francisco, CA; 
(415) 391-7610. 
Los Angeles: Simon Wisenthal Center, 3, 
A. Contact: Neil A. Shaw, Paul S. Vene-
Idasen & Associates, Inc., Santa Monica, 
CA; (213) 450-1733. 
Menlo Park: Raychem Corp, 1,A. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
ciates, San Francisco, CA; (415) 391-7610. 
Milpitas: Sun Microsystems, 1, A. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
ciates, San Francisco, CA; (415) 391-7610. 
Modesto: Trinity Presbyterian Church, 
1,D. Contact: Craig E. Park, Paoletti/ 
Lewitz/Associates, San Francisco, CA; 

(415) 391-7610. 
Oakland: East Bay Municipal Utility 
District, 1,A. Contact: Craig E. Park, 
Paoletti/Lewitz/Associates, San Francisco, 
CA; (415) 391-7610. 
Oceanside: Oceanside City Hall, 3,B. 
Contact: Neil A. Shaw, Paul S Veneldasen 
& Associates, Inc., Santa Monica, CA; 
(213) 450-1733. 
Ojai: Ojai Valley Inn, 5,D. Contact: Neil 
A. Shaw, Paul S. Veneldasen & Associates 
Inc., Santa Monica, CA; (213) 450-1733. 
Palo Alto: Kleiner, Perkins, Caufield, 
Buyer, 1,C. Contact: Craig E. Park, Paolet-
ti/Lewitz/Associates, San Francisco, CA; 
(415) 391-7610. 
Pasadena: Lake Avenue Congregational 
Church, 4,A. Contact: Neil A. Shaw, Paul 
S. Veneklasen & Associates, Inc., Santa 
Monica, CA; (213) 450-1733. 
Sacramento: Mercy Hospital, 2,D. Con-
tact: Neil A. Shaw, Paul S. Veneklasen & 
Associates, Inc. Santa Monica, CA; (213) 
450-1733. 
San Diego: UCSD Graduate School of In-
ternational Relations, 1,A. Contact: Craig 
E. Park, Paoletti/Lewitz/Associates, San 
Francisco, CA; (415) 391-7610. 
San Francisco: First Interstate Bank of 
California, 1,C. Contact: Craig E. Park, 
Paoletti/Lewitz/Associates, San Francisco, 
CA; (415) 391-7610. 
San Francisco: Kleiner, Perkins, 
Caufield, Buyer, 1,A. Contact: Craig E. 
Park, Peoletti/Lewitz/Associates, San 
Francisco, CA; (415) 391-7610. 
San Francisco: Portman Hotel, 1,D. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
ciates, San Francisco, CA; (415) 391-7610. 
San Jose: Ford Aerospace, 1,A. Contact: 
Craig E. Park, Paoletti/Lewitz/Associates, 
San Francisco, CA; (415) 391-7610. 
San Jose: McDonnell-Douglas, 1,B. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
ciates, San Francisco, CA; (415) 391-7620. 
San Jose: San Jose State University Recre-
ation and Events Center, NA, D. Contact: 
Edward McCue, Paoletti/Lewitz/Associ-
ates, San Francisco, CA; (415) 391-7610. 
San Jose: St. Joseph's Cathedral Center, 
1,B. Contact: Craig E. Park, Paoletti/ 
Lewitz/Associates, San Francisco, CA; 
(415) 391-7610. 
Santa Monica: Santa Monica Bay Hotel, 
5,B. Contact Neil A. Shaw, Paul S. Vene-
ldasen & Associates, Inc., Santa Monica, 
CA; (213) 450-1733. 

CONNECTICUT 
Hartford: Connecticut State Capitol Hall 
of the House of Representatives, NA, D. 
Contact: Chuck McGregor, Jaffe Acoustics, 
Inc., Norwalk, CT; (203) 838-4167. 

FLORIDA 
Miami: Bayfront Park, 2,D. Contact: 

Chuck McGregor, Jaffe Acoustics, Inc., 
Norwalk, CT; (203) 838-4167. 
Miami Beach: TOPA, 3,A. Contact: 
Chuck McGregor, Jaffe Acoustics Inc., 
Norwalk, CT; (203) 838-4167. 
Naples: Naples Performing Arts Center, 
4,B. Contact: Robert A. Lorelli, Branni-
gan-Lorelli Associates, Inc., New York, 
NY; (212) 420-8787. 

KENTUCKY 
Alexandria: Campbell County H.S. Gym-
nasium, 1,B. Contact: Richard J. Lemker 
& Associates, Covington, KY; (606) 
261-9529. 

MARYLAND 
Ocean City: Isle of Wight, NA, A. Con-
tact: Chuck McGregor, Jaffe Acoustics, 
Inc., Norwalk, CT; (203) 838-4167. 

MASSACHUSETTS 
Boston: Hayden Hall, Boston University, 
2,C. Contact: Chuck McGregor, Jaffe 
Acoustics, Norwalk, CT; (203) 838-4167. 

MINNESOTA 
Minneapolis: Minneapolis Armory, NA, 
A. Contact: Steve Orfield, Orfield Asso-
ciates, Minneapolis, MN; (612) 727-2557. 

MISSOURI 
Mokane, Callaway County: South 
Callaway R-2 School District, NA, C. Con-
tact: J. T Weissenburgger, Engineering 
Dynamics International, St. Louis, MO; 
(314) 991-1800. 

NEW YORK 
Astoria: American Museum of Moving 
Images, NA,C. Contact: Wade Bray, Jaffe 
Acoustics, Norwalk, CT; (203) 838-4167. 
Jamestown: Palace Theatre, 2,B. Contact: 
Robert A. Lorelli, Brannigan-Lorelli Asso-
iates, Inc., New York, NY; (212) 421-8787. 
New York: John Jay College for Criminal 
Justice, 5,D. Contact: Robert Benson, 
Knudson-Benson Associates Inc., Mercer 
Island, WA; (206) 232-2273. 

OHIO 

Columbus: Ohio State Office Tower (Thea-
ters), 5,D. Contact: Chuck McGregor, Jaffe 
Acoustics Inc., Norwalk CT; (203) 
838-4167. 
Kettering: Lincoln Park Amphitheatre, 
NA,A, Contact: Chuck McGregor, Jaffe 
Acoustics, Norwalk, CT; (203) 838-4167. 

To have your jobs listed in S&C's Job 
Report, send your information to: 

S&C's Job Report 
25 Willowdale Avenue 

Port Washington, NY 11050 
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EDITORIAL 
(continued from page 6) 
tomers demand high quality distrib-
uted sound systems. That's where the 
sound contractor comes in. 
The opportunity is there. Every 

sound contractor can now supply any 
kind of music using a foreground 
music system, and he doesn't have to 
give up his sales to a radio station to 
do it. It's no longer a monopoly. Be-
cause he has the software side taken 
care of, the contractor can concentrate 
his expertise on his customer's most 
substantial need... a quality sound 
system. The contractor, no matter 
what his other areas of business, has 
the ability to take advantage of the ad-
ditional opportunities this new market 
offers. The superior sound quality 
that these systems require has created 
a whole new technology and has led 
to new products from manufacturers 
of speakers, amplifiers, signal proc-
essors and accessories. 
With over 400,000 existing back-

ground music subscribers rapidly dis-
covering foreground music, and thou-
sands of new businesses opening every 
year, the potential offered by fore-
ground music for the sound and com-
munications industry is enormous. I 
believe the future growth of fore-
ground music will continue to offer ex-
citing opportunities for those manu-
facturers and sound contractors who 
take advantage of them. 

Kilroy Hughes 
EMS/MUSIC President 

Sound & Communications offers this 
space to those who wish to voice their opi-
nions on issues that are pertinent to the 
sound and communications industry. 
Write to: Editor, Sound & Communica-
tions, 25 Willowdale Ave., Port Washing-
ton, NY 11050; or call (516) 767-2500. 

SALES & MARKETING 
(continued from page 14) 

age plan primarily to church sound 
contractors." 
For serious individual contractors 

who would like to publish their own 
professional newsletter but lack the 
time and finances to plan, prepare and 
pay for it, Sound Advice Institute of-
fers the use of their newsletter, Sound 
Advice, for a fraction of what it costs 
to produce it. The newsletter is a slick, 
professional quarterly that focuses on 
general and technical news, trends, 
ideas and helpful suggestions to indi-
viduals and churches who are involved 
in various aspects of sound system 
technology. a 

THEATER CENTER 
(continued from page 20) 
tect and owner were advised that there 
was a request for proposal imminent, 
and both agreed to review it, provided 
that there were no additional engineer-
ing fees attached. It was also duly 
noted and emphasized that the 
chances of the sound system budget 
being expanded were slim to none. 

Don't be left 
out. Send all 

your information 
on supplies, 
services and 
support to: 
Debra A. Pagan 
Managing Editor 

Sound 8 Communications 
25 Willowdale Avenue 
Port Washington, NY 

11050 

CONSULTANT'S COMMENTS 
(continued from page 71) 
tionship. Each might learn a little 
more about the other and how he 
operates, which would be quite useful 
when the usual relationship is in force. 
A number of consultants have done 
"turnkey" operations for their 
clients—designing a system and then 
subcontracting a sound system con-
tractor to do the work. I suggest that 
the opposite situation would work 
equally well in a design-build proposal 
application. I would be interested in 
what readers think of this proposal. 



But they were not prepared for what ACC from performing final testing of the summer months which had served 
was finally presented—a zero cost 
change order. Some suggested that this 

the sound system. At one point, 
repeated testing of the HaIon fire ex- 

to acquaint the technical staff—and the 
audiences—with the Wortham Theater 

was a mix-matching of terms, like tinguishing systems kept the sound Center. Of course, like any other new 
military intelligence or jumbo shrimp, contractor out of the rack room for facility, there will be a breaking-in 

Basically, both JAI and ACC wanted 
these changes to be made, because 
they had a common goal—the best 

several days. After working out a few 
last minute problems in wiring, some 
preliminary tuning, and some creative 

period as audiences, musicians, 
singers, dancers, other performers, 
and the production people become 

sound system possible. Both corn- patching, the Brown Theater system familiar with the capabilities of all the 
pailies invested some of their own time was turned over to JAI consultants aspects of the hall. However, early in-
in the process and that goal was Chuck McGregor and Beningson dications are that the Brown and 
achieved through mutual cooperation. about six hours before the scheduled Cullen Theaters will serve their ma-
This kind of working relationship sound system test concert. jor users and audiences as well. Cer-
should be extended throughout the in- Because the system nearly worked tainly, the sound systems will be ma-
dustry, because in the end, the sound flawlessly at this point, there was plen- jor contributions towards the success 
system designer and the sound con- ty of time to make subjective listening of the Wortham Theater Center. a 
tractor are the only ones who know 
how much a good system will affect 

tests, set the crossovers, signal delays, 
and relative levels of the various sub-

the audience, 

Test Concerts Scheduled 

systems, and still accommodate the 
pre-show sound check. Two days later, 
the Cullen system was tuned up and 

BLOOMINGDALE'S 
(continued from page 66) 
good reasons: first, we would use 

As part of the commissioning of the operated with only one problem—an fewer speakers and achieve a greater 
Wortham Theater Center, a series of AC power conditioner, which had not coverage; secondly, by using fewer 

test concerts were scheduled to tune 
and verify correct operation of the 
acoustical elements of both theaters— 

been operating reliably for some time, 
tripped its internal breaker at some 
point after a sound check 10 minutes 

speakers, our labor costs would be 
reduced proportionately; and finally, 
we would be able to reproduce a quali-

orchestra shells, pit absorption, 
variable draperies in the Cullen and, 
of course, the sound systems. Unfor- 

before showtime. The unit was 
repeatedly reset until it did not trip, 
Fortunately, it did not trip during the 

ty of sound not found in typical horn-
type loudspeakers. 
The Soundsphere No. 110 loud-

tunately, inspections and acceptance show and has since been repaired. speaker was chosen because of its uni-
testing of other systems often delayed There were a number of events over que dispersion characteristics (270° 

SUPPLIER 
OF 

INTERCOMS 
AND 

ELECTRONIC 
WIRES 

Call toll free 
1-800-247-9099 

w , TAPPAN WIRE 

• CABLE, INC. 

258 OAK TREE ROAD, 

TAPPAN, NY 109E13 

The world's first simulated stone 
outdoor speaker system 

Completely water and weather proof 
Designed for Audio Sonic Accuracy 

Frequency response 58 Hz-18.5 kHz. 
Power handling 100 watts continuous 

Whether your applications are: 

•industrial 
'architectural 
• landscaping 
'indoor gardens 
'amusement parks 
'shopping centers 
'office buildings 
'or for your own back yard 

you won't believe the sound of the ROCKUSTICS 
systems. 

Enhance the looks and sound of your next installation. 

loudspeaker 

"roc/a/secs INC. 
41 East Main Street, Bayshore, NY 11706 [516) 665-6497 
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vertical X 360° horizontal). The No. I think they were genuinely excited eluding executive offices, customer 

110 loudspeaker, rated at 35 watts about this 'new' approach to the service, telemarketing, computer proc-

RMS and 8 ohms, achieves crisp voice sound system," said Hoyt. essing and the cafeteria are likewise an 

announcements and quality reproduc- integral part of the system. For these 

non of hi-fi music in highly reverb- Moving Ahead areas, 74 ceiling speakers were pro-

erant environments. It has a maxi- Once the decision was made as to vided and volume controls in strategic 

mum sound level stated as 89 dB (ïr which avenue we would pursue with spots such as private offices. This was 

1 Meter, 1 Watt. regard to speakers, the next step was a classic example of "one-stop shop-

In this case we wanted the Bloom- a meeting with Sedlak Mgmt. Con- ping" for the client and our abilities 

ingdale's job for the feather-in-cap sultans, the project management team for versatile management in supplying 

aspect of serving a well-known name; in charge of the installation of the a total system concept was very appeal-

further we felt that we knew how to complex conveyor system. At this ing to the Bloomingdales people. For 

obtain this job, specifically a better meeting, the layout, operation, per- these areas, two (2) TOA A-903 ampli-

system for a better price. sonnel placement, and expected noise fiers and one ( 1) TOA 906 amplifier 

Instrumental was the design itself levels were discussed, and actual were utilized. 

engineered by Nelson Hoyt. "I had speaker locations were determined. In addition to music programming 

utilized Soundspheres in a few in- 
stances of smaller proportion and had 

Proper placement allowed us to use 
transformers tapped at 16 watts for 

and three-zone paging capability, 
other features of the system include: 

been well pleased with the results. each speaker, and a total of 26 Sound- two music formats (contemporary/ 

This larger application was an oppor- 
tunity to utilize the 'less is best' theory 

spheres were used in the shipping, 
receiving, and warehouse areas. The 

classical) via two Muzak 1600 dual 
cassette decks, Music on Hold, back-

that had worked for me in past proj- entire area was subdivided into seven up microphone paging, dual channel 

ect," he said. zones, powered by four TOA A-912 seven day programmable Tone signal-

While we were convinced that this mixer amplifiers. The extensive use of ing, relay operated priority volume 

was the way to go, the final decision mixer amplifiers was to provide for ex- controls, and a stand-by emergency 

would have to be made by Bloom- pansion and maximum flexibility back-up power supply. 

ingdales. A demonstration for corn- 
parison was arranged, and after listen- 

throughout the system. In addition, 
individual volume controls for each 

The actual installation was a chief 
engineer's dream come true. Take 

ing to the Soundsphere for a matter of Ale were centrally located in the Bloomingdale's progressive attitude 

five minutes, the consultant for Bloom- equipment rack. and a willingness to look beyond the 

ingdale's was not only convinced, "but The remainder of the facility in- "tried and true," couple that with ef-

HOW BRIGHT 
IS YOUR PRESENT STROBE? 

FARADAY'S NEW STROBE AVERAGES 
3.0 CANDELA PER U.L. STANDARD 1638 

E 

STAND ALONE 
STROBES 

BELL/CHIME 
STROBES 

HORN 
STROBES 

• U.L. LISTED • CSFM LISTED 
• BSA APPROVED • 12, 24 VDC; 120 VAC 

• CUSTOM LETTERING AVAILABLE 
• WHITE, YELLOW, BLUE, RED LENS 

• LOW CURRENT DRAIN 

805 SOUTH MAUMEE STREET 
TECUMSEH, MICHIGAN 49286 

517-423-2111 
THE ONE SOURCE FOR YOUR SIGNALING NEEDS 

STOP 
FEEDBACK 
IN HIGH NOISE-LEVEL AREA PAGING SYSTEMS! 

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

Natural voice, digitized audio 
El Message length up to 30 seconds 

Solid-state—no moving parts 
D No maintenance required 
Bandwidth up to 7KHz, selectable 
Line in/Line out 
Easy installation in both new and existing 
paging systems 

For more information, call MacKenzie toll-free: 

800- 423- 4147 

MACKENZIE 
5507 Peck Rd., P.O. Box 3029, Arcadia, CA 9100611M, 

In California, call (818) 579-0440 
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fective planning and superb coopera-
tion among the various contractors 
and project managers, and you've got 
all the ingredients for success. Amaz-
ing but true, we were able—with a 
high-lift and two technicians—to com-
plete the warehouse installation in just 
five days. 

Bloomingdale's has also taken their 
"anything is possible" outlook into 
future expansion. One wall of the 
warehouse area is totally removable to 
allow for doubling the size of the 
building. This wall is comprised of an 
aluminum sandwich material with 
foam insulation. 

All the shelving and other mechani-
cal components near the area were ini-
tially set-up to be moved as necessary. 
Alignments of the footings and sup-
ports were designed to allow for the 
eventual expansion. In fact, with care, 
this wall can be re-used as the perma-
nent wall when the new area is com-
pleted. A warehouse is certainly not a 
warehouse when it comes to Bloom-
ingdale's. III 

Karen Tappan-Demuth is Muzak's 
general manager and Nelson A. Hoyt is 
Muzak's chief engineer. 

CCTV 
(continued from page 66) 
lock these type cameras to the AC 
phase or externally drive them with a 
sync generator. Without these fea-
tures, the picture would vertically roll 
every time a camera was switched onto 
the monitor. Today's single cable 
cameras come very close to equalling 
the performance and features of their 
standard CCTV camera cousins. They 
offer a high signal-to-noise ratio and 
some allow for mounting a great dis-
tances from their respective control 
box. The single cable cameras are 
available in both pickup tube and solid 
state chip models, in both black and 
white, and color. Many are "line-
lockable" and some camera power 
control boxes will even supply their 
own vertical drive output to syn-
chronize the other system cameras. 
I have only been able to touch on a 

few of the new CCTV products cur-
rently available. The new CCTV 
technological advances and the 
thousands of system application op-
tions appear infinite. This article was 
aimed to provide you with additional 
CCTV knowledge in order to assist 
you in your purchasing decision .0 
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MICROPROCESSOR 
CONTROLLED 

NURSES CALL SYSTEMS 

• 

411. 

%lee 

lteiee 

9967 BLVD ST-MICHEL 
MONTREAL, DUE 
CANADA H1H 5G7 
TEL.. ( 514) 321-3131 

Ad Index 
RS# Company 
214 Altec Lansing 

(405) 324-5311 

231 Anvil Cases 
(818) 575-8614 

225 Atlas/Soundolier 
(314) 349-3110 

227 Audio Logic 
(801) 268-8400 

223 Biamp 
(503) 641-7287 

205 Bose 
(617) 879-7330 

230 Community 
(215) 876-3400 

206 dbx 
(617) 964-3210 

210 Klark-Teknik 
(516) 249-3660 

201 Electro-Voice 
(616) 695-6831 

217 EMS/Music 
(206) 281-8686 

208 Fanon-Courier 
(714) 669-9890 

236 Faraday 
(517) 423-2111 

217 Fostex 
(213) 921-1112 

233 IED 
(502) 267-7436 

209 JBL 
(818) 893-8411 

238 MacKenzie 
(818) 579-0440 

218 Meyer Sound 
(415) 486-1166 

237 Multivox 
(514) 321-3131 

232 Music Supply Co. 
(214) 946-8450 

228 Numark 
(261) 225-3222 

216 Panasonic 
(201) 392-6688 

207 Quam-Nichols 
(312) 488-5800 

234 Rockustics 
(516) 665-6497 

202 Samson 
(516) 932-3810 

203 Shure 
(312) 866-2200 

220 Speco 
(516) 957-8700 

204 Stentofon 
(816) 231-7200 

219 Studer Revox 
(615) 254-5651 

229 Sonic Systems 
(203) 356-1136 

224 Talk-A-Phone 
(312) 539-1199 

239 Tappan Wire 
& Cable 
(914) 359-9300 

222 Telex 
(612) 887-5550 

211 IDA 
(415) 588-2538 

212 Turbosound 
(212) 460-9940 

215 University 
(616) 695-6831 

213 Yamaha 
(714) 522-9011 
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CLASSIFIEDS 
GOOD ENOUGH? 

WE'RE LOOKING FOR THE BEST 

Comcast Sound Communications, Inc. is 
always looking for experienced sound pro-
fessionals. Engineers, technicians, sales/ 
marketing reps. and sales or administra-
tive managers—here's your chance. We 
offer competitive salaries, excellent bene-
fits and incentives. Reply in confidence 
to Oland J. Chan, Vice President of 
Operations, Comcast Sound Communica-
tions, Inc., Ste. 305. One Belmont Ave., 
Bala Cynwyd, PA 19004. Our employees 
are aware of this ad. 

SALES MANAGERS 
Expanding New Jersey based electronics 
company is seeking experienced sales 
managers. Positions open for both na-
tional and east coast regional. Must be ex-
perienced in selling to professional. MI 
and contractor markets. Send resume to: 

Robert Kotovsky 
NUMARK ELECTRONICS 

P.O. Box 493 
Edison, NJ 08818 
(201) 225-3222 

All replies confidential. 

SALES ENGINEER 
Michigan based alarm and communica-
tion systems contractor seeks experi-
enced individual to market fire alarm, 
school and health care communications 
systems. We are an Edwards and Rauland 
distributor. Attractive compensation plan 
plus a salary plus program, fringe benefits 
and car allowance. Responsibilities in-
clude calling on specifying engineers, 
electrical contractors and end users. We 
presently have openings in our Florida-
based operations. Interested career-
oriented individuals should submit a de-
tailed resume including salary history to: 

Industrial Communication Company 
21470 Coolidge Highway 

Oak Park, Michigan 48237-3238 
Attention: Dave Weeden 

All inquiries will be held In strict confi-
dence. 

Regular Classified-152 per column in. 
Market Display-25 percent off 
rate card (up to 1/3 page). 

Classified listings are accepted up to the 
25th of the month preceding publication. 

Name   
Address   
City/State/Zip   
Telephone   
Credit Card#   

Fl Visa E MC 17 Am Ex 

Signature   
Please send copy d payment to: 

Sound & Communications Classifieds 
25 Willowdale Ave., Port Washington, NY 11050 

(516) 767-2500 

CUSTOM RACK PANELS, RACK RAILS 
AND SUPPORT HARDWARE 

PROTO-TEC'S full service facility, offers 
MIL-SPEC photo sensitized anodized 
aluminum or photo sensitized plastic, 
engraved or silkscreened panels. Many 
colors and options are available including 
your LOGO, Line artwork, or Halftone 
Photographs. (133 Line) Also Modular 
audio/video Panels, wire, connectors, 
Custom PC. Boards, and Proto type thru 
Production services. 

TERRY KANE 
PROTO-TEC 

(815) 744-7173 
108 Fairlane, Joliet, IL 60435 

RJ3 I X JACKS 8 CCRDS 
WIRE & CABLE 

UL—PLENUM—F IRE 
"B" CCNNECTCRS, TIE WRAPS 

DRIVE RINGS & PINS 
ARROW STAPLERS 

FASTENERS 

> CALL TOLL FREE )  

 '4S 

cabletronix 
800-431—WIRE (USA) 
800-842—WIRE (NY) Thla 

SALES 

Dynamic MUZAK operation needs ex-
perienced salesperson for background, 
foreground and equipment sales. A great 
opportunity for the right person to make 
excellent $'s. 

Barry L. Freedman 
MUZAK of New Jersey 
Rte 22 & Fadem Road 
Springfield, N.J. 07081 

(201) 467-5550 

FREE 32pg Catalog & 50 Audio/Video Applic. 
res 51e; CO. ale 

TIUMS. ACM. 

TAPE, VIDEO. 

SI•f•0 .0.0 P. , .n0. LINE. OSC 

•Zi, 5- en 2-oul, 12- in n-oul 16- in •- oul 

Vo:loo a Mello Doe Amp,. TV Audio & R•cd Prod Console. OOPAMP LABS INC ( 213) 934-3568 
1033 N Sycamore Av LOS ANGELES CA, 90038 

IJESCOM. IN 

'Ina •LID ,0 

FOR AIL OP YOUR AUDIO NEEDS 

2100 W•rd OH. Hand•rson NV 110019 US A 

CALL TO RECEIVE A COP , OF 

OUR POCKET- 1312E0 CATALOG 

CATALOGS A ORDERS MO/834-34SP 

OTHER BUSINESS 17021955-3400 

TWX07 ,0)3f17 -11090 

We are known as — 

"THE INSTALLATION & SERVICE AIDS PEOPLE" ® 

— we save you TIME AND MONEY 

BUYING FROM US IS AS EASY AS IF WE WERE NEXT DOOR TO YOU 

FREE DELIVERY NATIONWIDE * 

for 3 months, October 1, 1987 through December 31, 1987 

30 DAY FREE TRIAL INSTANT OPEN ACCOUNT — NO CREDIT CHECK 

• SPEAKER SUPPORT TRUSSES 
(T- BAR BRIDGES) 

• SPEAKER ENCLOSURES 
U.L. LISTED 

EASY-KARY® 
Wire Reel Holders - 3 sizes 

• PUSH-PULL RODS 
Get cable through tight places 

• TEST-SET 
For the Audio Serviceman 

• EXTENSION CORDS 
3 ft. and 10 ft. U.L. Listed 

WE CAN SAVE YOU MONEY — THREE WAYS 

CALL OR WRITE FOR MORE INFORMATION WE'RE AS NEAR AS YOUR TELEPHONE 

CALL TO DISCUSS YOUR REQUIREMENTS 50 STATES DISTRIBUTION 

"48 CONTINENTAL STATES — by ground carrier of our choice 

$50.00 Minimum Required 

MUSIC SUPPLY CO., INC. 

809 N. MADISON DALLAS, TEXAS 75208 

All 50 states call 1-800-527-1522 Local 214-946-8450 
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Coming in 
December... 

is the 1987 Economic 
Report— the only compre-
hensive study presented 
to date of the sound and 
communications industry. 
This indispensable report, 
compiled by the Harry 
Heller Research Corpora-
tion, includes not only 1987 
sales, but projected sales 
for 1988, buying trends, 
various sales avenues and 
manufacturers' outlooks 
for the coming year. 

Also look for articles 
on these topics in 
December: 

Hospital & Health Care 
Communications 

Psychoacoustics 

Quality Film Sound 
in Large Theatres 

Don't Miss one of the 
most important issues 

of the Year! 

The December 
1987 

Economic Report 
issue of 

Sound & Communications 

TECHNICALLY SPEAKING 

Communication 
and Education 
Recently the stock market went through some rather unusual trading ses-

sions. The frantic trading was escalated by communications. Partially to 
blame was the complex computer trading network. These mindless machines 
are programmed to dump stocks and other commodities when prices start 
sliding below prescribed limits—much faster than any human could. In to-
day's world of communications it is said that, "When America sneezes, 
the rest of the world catches pneumonia!" 
Communications has become the essence of the economic base of the world 

we live in. Digital data, the written word, and the spoken word all get around 
to a lot more people quicker than ever before. The information-based 
economy thrives on this type of communications—much the same that even 
small businesses depend on. 
Computers play an important role in our every day lives as well as in our 

profession. Computers, however, cannot think for themselves. The recent 
stock market events certainly serve as a reminder that the computer can only 
be as smart as the program that told it what to do. Furthermore, computers 
are not capable of reacting to situations with the kind of logic that humans 
do. Until artificial intelligence advances to the point where it is easily and 
economically included in micro-computer hardware/software, we still have 
to do a lot of thinking on our own. 
Computers are great tools for automating a variety of tasks. Implicit in 

this concept is the fact that computers speed up manual operation(s) and 
are support tools. The software programmer and the user/operator must 
understand the basics of what he is automating before he can automate. 
Whether it is stock trading, medicine, or audio, the basics must be solidly 
understood. If someone is analyzing my medical chart he better know 
medicine! 
Education is the point. All the computers in the world are useless without 

good software written by people who understand the basics. Software needs 
to be distributed to powerful users who realize the potential pitfalls so they 
can be corrected and improved upon. 
Some time ago sound reinforcement was the topic of intensive scientific 

research. Unfortunately, there is not this kind of research, nor the kind of 
educational programs, for computer users. However, it is true that much 
of what is necessary to research has been completed and much has been 
written about. There are many products available off the shelf to fulfill our 
customer's needs. Perhaps then, it is up to the manufacturers to educate 
those that design and specify systems. In the allied electronics industries 
this is standard procedure. 
Over the years audio manufacturers have published applications and 

technical bulletins and some have conducted seminars. Recently, Sound & 
Communications' contributors Richard Feld and Marc L. Beningson attended 
one such seminar conducted by JBL Professional held at the Warner Center 
Marriott, Woodland Hills, CA. 
With just over 300 contractors, consultants, and reps in attendance, there 

was an atmosphere created for information exchange between those at the 
manufacturer level and the specifiers and users in the field. Attendance was 
not exclusive to JBL dealers, reps, or specifiers of JBL products. Workshops 
were also held in audio measurements and video projection. 

Educational services, such as these, are sorely needed in this industry and 
in the business world of communications today. Standards and education 
is what will excel us both as an industry and as individuals. 
Jesse Klapholz 
Technical Editor 
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No matter how much you spend 
on a wireless system without 
selectable channels in the receiver 
and transmitter, you'll always be 
vulnerable to potentially damaging 
interference. 

That's why the Samson Broad-
cast STD wireless system offers 
ten selectable channels in both. 
Simply dial up the ideal channel 
in the receiver, then select the 
identical channel in the transmitter 

powER 

LEV/d8 

CHANNEL 

SUPERIOR PERFORMANCE 
ANYWHERE, ANYPLACE, 

EVERY TIME. 
for optimal transmission quality. 
We also included an exclusive 

Samson feature to let you see the 
RF level on each available fre-
quency before you use the system. 
The receiver's visual "window", 
two five-segment L.E.D. level 
ladders, scans each channel for 
instant confirmation of the 
clearest frequency. 

But the real benefit of Broadcast 
STD truly becomes apparent once 

Samson Technologies Corp. 485-19 South Broadway, Hicksville, NY 11801 (516) 932-3810 
TLX 284696 SAM UR FAX (516) 932-3815 
In Canada: Omnimeaie Corporation Ltd., 9653 Cate De Liesse, Dorval, Quebec H9P 1A3 
514-636-9971 

• dbx is a registered trademark of BSR North Americo Ltd. 
elt 1987 Samson Technologie. 

you hear the system. Samson's 
sophisticated " new generation" 
RF circuitry with dbx* noise re-
duction provides more dynamic 
headroom and the purest, most 
transparent audio quality 
available in wireless today. 
The Broadcast STD Series com-

bines these leading edge features 
so you know you're getting match-
less performance. Anywhere, 
anyplace and every time. 
Broadcast STD Series available in Hand-Held, 
Lovelier & Instrument Systems. 

SAMSON® 
WE TOOK THE WORRY OUT OF WIRELESS' 
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The new Audiomaster 1200. 

The world's only 6-input powermixer 

...that's also an 8-input powermixer 

...or a 10-input powermixer. 

It starts with a 200-watt, 6-input powermixer. But in 
just minutes, you can add one or two A1200MX Expan-
sion Modules to provide a total of eight or ten transform-
er-balanced inputs. So you can stock fewer models and 
capture follow-up sales when customers add on to their 
systems. 
What's more, Audiomaster is the only expan-

dable powermixer you can rack-mount. 

Easier for customers to operate. 
Instead of hard-to-read meters, the 1200 

has LED indicators, color-coded controls 
and clear function descriptions. A new 
switchable limiter circuit prevents amplifier 
overload, and individual attenuators elimi-
nate input overload. 

Superior audio quality. 
The Audiomaster 3200 Speaker System features a con-

stant directivity horn to assure smooth high frequency 
response off-axis as well as on-axis. The Time SyncTM 
crossover network is time corrected for coherent sound, 
free from phasing problems in the crossover region. 

Legendary Shure ruggedness and reliability. 
Five-way circuit overload protection...metal 

powermixer enclosure... RF protection... 
solid plywood speaker cabinet with metal 
grille and hard rubber corner protectors. 
The new Audiomaster is built to last. 
Shure Brothers Inc., 222 Hartrey Avenue, 
Evanston, IL 60202-3696. (312) 866-2553 
Call for G.S.A pricing. 

SHURE 
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