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MOVIE THEATER 
SOUND 
Popcorn, Raisinets, Diet Coke, and sub-

woofers. What's wrong with this picture? 

The sound supplier, say some. As new film 

formats move into the theatrical pipeline, 

more room may be available for the sonic 

expert to supply sensible audio equipment 

for the local movie theater — multiplex or 

otherwise. 48 
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IN THIS 'null' 
• Testing Test Equipment • 
What do you do with a $2,000 
power amp test system? Mike 
Masco tells you as we continue 
to test the testing systems. 32 

• The Coaxial Loudspeaker 
Saving space was undoubtedly one of 
the primary motivators for the develop-
ment of the coaxial speaker. Today, the 
coax category covers a number of sig-
nificantly different variations in con-
struction as well as applications. 36 

THE SPECIAL OLYMPICS 
Forty-four audio manufacturers, augmented by reps, con-

tractors and dealers, cooperated in setting up quality audio 

in 42 venues for this year's largest athletic event. Lack of 

power, hospital zones, and 140-volt requirements couldn't 

daunt this crew in their mission to donate good sound for 

all six systems. 18 



PERFORMANCE 
THE PEAVEY PERFORMANCE SERIES 

T3he Performance Series" 680 Sound Reinforcement 
Console is the result of 

ongoing research by Peavey to 
meet the rigid requirements of 
today's sound engineers. Many 
technological advancements have 
been included with this new 
console, but we have also kept in 
mind the most needed and most 
often used features that are 
common to virtually every sound 
reinforcement application. 

The totally modular concept, 
coupled with performance, 
function, features, and 
exceptional specifications, has 
offered to the sound engineer a 
console that is "tailor made"... 
and affordable! 

ULTRA LOW-NOISE DESIGN 
The input stage is discrete and 

contains the lowest noise 
transistors that are currently 
available. The signal-to-noise spec 
of the Performance Series 3680 
input stage has approached the 
theoretical limit at -133 dB while 
maintaining 60 dB of gain. 

DIFFERENTIAL SIGNAL ROUTING 
All bus signals are differential 

to eliminate crosstalk and 
annoying ground conduction. 

GOLD PLATED INTERCONNECTS 
Gold plated connection contacts 

are used throughout for lowest 
noise and maximum reliability. 
The highest degree of signal 
integrity is maintained with all 
signal interconnects to provide 
"low-noise" operation. 

IC SOCKETS 
All ICs are individually 

socketed for ease of service as 
opposed to ICs that are soldered 
directly to the circuit board. 

INPUT CHANNEL FLEXIBILITY 
Now available in 24 and 36 

channel versions, channel options 
are unlimited for the future and 
for special applications requiring 
more than 36 channels. 

ELECTRONICALLY BALANCED INPUTS 
New electronically balanced 

input circuit offers 100 dB of 
common mode rejection, allowing 
the console to operate in most 
any environment without 
interference. 

2 

PREMIUM FADERS 
Rails are center ground and 

highly polished to match 
perfectly with nylon bushings for 
a silky smooth feel. The shaft is 
offset to prevent dust and debris 
from entering the fader mechanism. 



ENGINEERED... 
SOUND REINFORCEMENT CONSOLES 

MONOCOQUE CHASSIS CONSTRUCTION 
A unique monocoque chassis construction has been 

selected for maximum rigidity and resistance to 
"flexing" of the chassis mainframe. This super-strong 
chassis design minimizes electronic problems due to 
the mechanical "bending" of the console chassis 
during transportation, set-up, and tear-down. 

EXTERNAL POWER SUPPLY 
Rugged external power supply mounts in standard 

19" rack and occupies only two vertical rack spaces. 

TOTALLY MODULAR CONCEPT 
The Performance Series 3680 is a totally modular 

mixer from the standpoint of numbers of channels, and 
because channels may be removed separately. Each 
channel stands alone from the input to the 100mm 
fader. Removing the channel module also removes the 
entire array of input jacks and all patch points for that 
particular channel. From a service standpoint, the 
channel may be easily checked out on the bench or 
outboard from the main mixer housing since the input 
patch panel is part of the channel module. 

ieMraltEl! 
ARCHITECTURAL ACOUSTICS' 

A Division of Peavey Electronics Corporation 
711 A Street, Meridian MS 39302-2898 (601) 483-5376 Fax: (601) 484-4278 
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SPECIAL OLYMPICS 

By Jesse Walsh 

Minneapolis was host to the largest athletic event 

held this year — and 44 pro audio companies pro-

vided 56 audio systems for 42 venues of this 

mammoth event. 

TEST EQUIPMENT TESTING 

By Mike Klasco 

A close look at Sencore's PA 81 power amplifier 

analyzer in the first in a series of reviews of test 

equipment. 

COAXIAL SPEAKERS 

By Pamela Michael and Mike Klasco 

A brief history and overview of coaxes from the 

'40s to the present day. The more coaxes change 

the more they remain the same. 

MOVIE THEATER SOUND SYSTEMS 

By Daniel Sweeney 

An old market from the initial stages of the stereo 

era makes a comeback in the ' 90s. 
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Here it is in Black and White . . . 

Screwdriver selectable taps on 
70-volt version 

Electro-Voice, Inc. 600 Cecil St Buchanan, MI 49107 616-695-6831 

• PROTM circuit independent 
high-frequency and low-
frequency speaker protection 

• Threaded inserts for 
mounting ease 

• Rugged, weather-resistant, 
paintable, polystyrene cabinet 

III 4-ohm version and built-in 
70-volt transformer version 
with screwdriver-selectable taps 

Electro-Voice S-40 compact speakers 
handle 160 watts of long-term power 
per EIA standard RS-426A. Both 
high-frequency and low-frequency 
driver protection is provided by EV's 
exclusive PROTM circuits. The S-40T 
incorporates a 70/100-volt, built-in 
transformer that handles 30 watts. It 
also has a weather-resistant, covered 
barrier-strip connector with a 
grommetted cable exit. 

The cabinet, available in both black 
and white, offers mounting ease 
with optional mounting bracket or 
Omni-Mountm Systems Series 25. 
Low magnetic leakage makes the 
S-40 ideal for use near video 
monitors without interference. 
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• The smoothest response in the industry 

The Electro-Voice S-40 Speaker — 
the industry's best value in terms of 
size, versatility and performance. 

Ey 
ElectroVoice® 
MARK IV 

Mark IV Audio Canada, Inc. P.O. Box 520 Gananoque ON K7G2V1 613-382-2141 
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LETTER FROM THE EDITOR 

Real Writers and 
Live Engineers 

Yes there really is a Pam Michael. And 
an Ed Foster, a Dan Sweeney, a Wes 
Alderson, and of course a Mike Klasco. All 
of the writers in Sound & Communications 
are real people. When Pam Michael 
recently phoned a manufacturer for some 
info for an article on coax speakers — the 
manufacturer was surprised. Seems he 
always thought Pam was really Mike 
Klasco. We did get an uproarious laugh 
here at the image of Mike Klasco in drag 
impersonating Pam Michael. 

But I figured perhaps I should state what 
I thought was obvious. And also let you 
know our general policy. All of the writers 
in Sound & Communications magazine are 
real people. We don't use pseudonyms. In 
general, I don't believe in them, and I think 
our readers should know who's writing 
what. 
We're proud of the people who write for 

us — and we want to credit their interests, 
because they're real and credible. 

It's a truism for a magazine such as 
Sound & Communications that most peo-
ple who know something about the busi-
ness are working in the business. We ap-
preciate the hard work our writers put in, 
and their efforts, and hope you do too. 
At press time, we at Testa Communica-

tions are busily collecting information on 
the Audio Engineering Society convention 
taking place October 4 through 8 in New 
York. We are once again producing 
AES-TV News during every day of the 
convention, so if you're attending AES, 
don't forget to switch on AES-TV News 
in your convention hotel room. (The show 
can also be seen on the exhibit floor.) 
Our television show at AES always in-

cludes symposia on technical issues of the 
moment. And this year's programs are no 
exceptions. Our symposia topics this year 
are: digital data compression; automated 
system standards; and post-production for 
the new media. These TV segments are 
often free-wheeling and feature the leading 
people in their fields. Past participants 
have included Wolfgang Ahnert, Neil 
Muncy, Tom Holman, and many other 
respected members of the audio industry. 

You'll also see the latest products and 
marketing plans presented in an easily 
digestible way. So tune in AES-TV News 
while you're at the show. 
Of course, we'll also be covering the 

show for Sound & Communications; so 
watch these pages for a roundup of pro-
ducts and programs of interest to contrac-
tors featured at AES. 
AES is shaping up as a successful con-

vention, with over 225 exhibitors and a 
widely expanded program of papers and 
workshops. The seminar and workshop 
program alone, chaired by Len Feldman 
and John Eargle, features such subjects as: 
forensic audio, digital compression, record-
able cd's, dab, musical instrument acous-
tics and audio restoration. 
The theme of this 91st AES Convention 

is ' Audio Fact and Fantasy — Reckoning 
with the Realities"; and 142 papers have 
been scheduled for the 16 technical 
sessions. 
The location of the convention is the 

New York Hilton & Towers, where the ex-
hibition space has been expanded and now 
includes two new exhibition floors. So 
there won't be any traipsing down to the 
Sheraton at this show. Additional commit-
tee meeting space, however, has been 
booked at the Omni Park Central and the 
Warwick hotels. 

Prior to the start of the convention, 
there's a special treat for contractors. 
David Klepper is conducting a 12 hour tour 
of various houses of worship in and around 
New York City. This technical tour is 
scheduled for Thursday October 3, start-
ing at 9:15 AM. 
Our surveys show that a large propor-

tion of Sound & Communications readers 
attend the AES show. So stop by our booth 
and say hello. We're always glad to meet 
face to face. 
Best regards, 

Judith Morrison 
Editor in Chief 
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B. C. 

WHICH IS THE MOST IMPORTANT 
COMPONENT OF A CCTV SYSTEM? 

The answer is A, your ADI 
systems specialist. He'll review 
bid specifications to help you 
win more jobs. He'll suggest 
alternatives and keep you 
apprised of new equipment. 
He'll make sure the product 
is ready and waiting when it's 
time to start the installation. 
No matter what your level of 
expertise, he can help. 
And his services are FREE. 

As if he were on your staff, but 
our payroll. 
There are 15 ADI systems 

specialists around the country 

to help you with CCTV, Fire, 
Intercom, Access Control and 
Sound System bids and 
installations. Backed by the 
computer-linked inventory of 
our 70 locations. 
To reach the ADI systems 

specialist near you, call 
1-800-233-6261. 
The second most important 

component? The new ADI 
catalog of CCTV Products 
featuring the industry's top 
brands. To get your copy, fill 
in the coupon and mail it 
right away! 

The service people. 

r 

Please send me the following 
ADI catalogs: U CCTV 

U Sound U Fire 

Name  

Company  

Address  

City  

State Zip  

Phone ( )  

Mail to ADI, Dept. SC, 
180 Michael Drive, 
Syosset, NY 11791 

-, 

A SUBSIDIARY OF PITTWAY CORP 
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The BE is Easy to See 
the Ceiling Baffle is Not! 
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You askeefor baffles th.at would • 
• , be as unobtrusive as possible on• . • • 
the ceiling. Quam listened . . . and 
responded with a complete new 

• baffle concept, with: 

A third less surface area than 

• • • 

Ascdmplete àssembly. -. . a complete 
' solution . . . a complete demon-
stration of the Quam philosophy: 
We hear yout 

Quam has 'earned its position as 
preferred supplier to commercial 

Conventional 8" speaker baffles ._.sound contractors through respod-
• iveness in product design and in 

.111 No visible hardware 4, service. A broad line to meet your • 

• '  Made from steel textured to needs. Inventory on our shelves, 
match popular contemporary 
ceiling tiles . 

' • *Quick and easy installation • 
• 

so you don't need it on yours..: 
incoming WATS for quick efficient 

.4 order-processing. 
• 

• • 
-, , • , . 
Oum-Nlchols Company • 234 E. Marquette Road • Chicago, Illinois 60637 • Rhonr(3.12) 488.-5800 • 

» e .• • 1 r -, . , • 
• 

• 

e 

e 
4 

• 

Call today for your free copy of the 
Quam Commercial Sound Catalog, 
and Tech Spec 33 on the new 
BR8-10WS unobtrusive baffles. 

ua m  The Sound 
Decision 
since 1930 
002A8 
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NEWSLETTER 
ALLEN & HEATH TO SOUNDCRAFT 

Harman UK, a subsidiary of Harman International, and the holding company of Soundcraft Electronics, 

has acquired Allen & Heath, Allen & Heath USA and MBI. Allen & Heath, based in England, will be an 

independent trading company with its own dealer network and international distribution. In the U.S., 

DOD Electronics, now a subsidiary of Harman International, will handle the distribution of AHB markets 

in the North American market. 

MBI will form part of a broadcast division within the Soundcraft group. Product design and manufactur-

ing will be integrated with Soundcraft, but worldwide distribution has not yet been finalized. 

IRP REPRESENTATION COMPLETE  

With the signing of Charlie Eaton for upstate New York, IRP has completed its conversion to manufac-
turers rep-based distribution. At press time 261 dealers had signed agreements, as the company's 

products essentially take on limited distribution. 

AIPHONE VX SHIPPING  

Aiphone's VX Multi-Unit entry security system is shipping in a limited distribution setup. Lead time for 

the 240-station audio and video system can run up to six months and cost over $100,000 in some of its 

configurations. A retrofit VY model is expected to be introduced. And next year, there is a possibility of 

an Aiphone system compatible with a home automation system. However, systems such as CEBus, X-10 

and Smart House are in themselves incompatible, and since none of these has emerged as a clear leader, 

Aiphone, along with other manufacturers, has no introductions as yet. The company is showing up in an 
unlikely setting — soap operas, as shows such as As the World Turns and General Hospital feature 

Aiphone intercoms prominently on their sets. 

SIA ACOUSTICS FOUNDED 
Sam Berkow has founded SIA Acoustics, "Consultants in Acoustic Measurement and Design." Berkow was 

previously an acoustical consultant and project manager with Artec Consultants and The Joiner-Rose 
Group. He was also a design consultant to Hyperception, and has developed a PC-based audible simula-

tion system. SIA Acoustics also provides acoustical design services. The address is 8201 Fair Oaks Cross-

ing, Suite 2070, Dallas, Texas 7231. 

OPTIM AUDIO FORMED 

Optim Audio has been formed by Daniel Gravereaux and Irving Joel to serve commercial sound system 

dealers and installers. Gravereaux is the founder of Sound Engineering Technologies, a former director of 

the CBS Technology Center and a past president of the Audio Engineering Society. He serves as president 

of Optim Audio. Irving Joel is president of Joel Associates, a fellow of the AES, and a former chief 

engineer at A&R Recording Studios. He serves as vice president and director of marketing for Optim 

Audio. The new company carries loudspeakers, professional grade power amplifiers, control systems and 

associated electronic components. It's located at 733 Canal Street, Stamford CT 06902. 

VIDEO ARRAIGNMENT  

The County of San Diego Court System is using Biamp Advantage 6011 mixers for video arraignments. To 

avoid the costs of transportation and security, a live audio/video link has been established between the 

court and the jail. Science Applications International Corporation installed the system, which relies on 

two closed circuit television cameras and two mixers. 

DIGITAL AUDIO LEGISLATION  

Bills have been introduced in both houses of Congress to enact into legislation the compromise reached 

between hardware and software producers of digital entertainment products. The bill's principal sponsors 
are Senators DeConcini, Inouye and Hatch; and Representatives Brooks and Hughes. Pro hardware is 

unaffected by the compromise or the legislation; but stringent limitations on the definition of profes-
sional machines are written into the compromise agreement and presumably will be in the legislation. 

September 1991 9 



NEWSLETTER 
DIRECTORY AVAILABLE  

The 1991-1992 edition of The Equipment Directory of Video, Computer and Audio-Visual Products is 

available from the International Communications Industries Association. The Equipment Directory is 

published annually, and is available for $50 prepaid or $65 billed from the ICIA, 3150 Spring Street, 

Fairfax, Virginia 22031-2399. 

DIGITAL DISK RECORDER 

Digital F/X has introduced the DDR-100 digital disk recorder for its Composium family of integrated 

digital video production systems. The recorder provides 100 seconds of recording capacity, is fully D-1 

compatible, and plays back 4:2:2 component digital video "with no generational loss of image quality." 

NEW PRODUCTS FROM SONANCE 

Sonance has introduced the largest number of new products in the company's history. The additions 

expand the company's line of in-wall loudspeakers to 10 full-range models and two subwoofers. Other 

introductions include enclosed loudspeakers, multi-room speaker switchers, and power conditioners. Scott 

Struthers, Sonance president, said, "The first half of the year has been a struggle for the entire consumer 

electronics industry. Custom installation and the manufacturers who provide product for it have not been 

immune to the trend. Sonance has come through this period on target." 

CONSUMER TUBE  

Panasonic is planning U.S. introduction of the Super Flat consumer television "system," the U.S. version 

of the highly successful GOA set that has been sold in Japan for the last year. Super Flat incorporates 

new red and green phosphors, a new darker face and a new mask. "Active dome sound" with added ac-

tive circuitry for the bass has been included. The sound system has been OEM'd from Japan to other TV 

manufacturers. The tubes will eventually be built in Troy, Ohio and Franklin Park, Illinois. 

ALTEC STRENGTHENS PRESENCE IN EUROPE 

Altec Lansing reports that it is expanding its market in Germany, with 20 recent installations there using 

Altec Lansing sound equipment. Facilities include the Darmstadt Ice Stadium, the Bessenbach Sports 
Stadium and Christian Zais Hall. 

DRAKE WINS ORDER FROM OMAN 

Philip Drake Electronis Ltd has won an order from Oman's Ministry of Information to supply its 6000 

Series Talkback System and three customized PD 600 Systems for Oman Television. The new equipment is 

part of an expansion and modernization plan for Oman's Ministry of Information. 

PROSHOW MOVES 

Proshow USA has relocated to new corporate headquarters at 6675 185 Avenue N.E., Suite 250, Redmond 

WA 98052. The new phone and fax numbers are: 206-861-4484 and 206-861-5995. 

BELLSOUTH WINS HUGHES CONTRACT 

Hughes Aircraft Company's Space and Communications Group has awarded BellSouth Communication 

Systems an $11.3 million telecommunications contract calling for BellSouth to install a Northern Telecom 

Meridian SL-100 SuperNode switching system, voice mail, and a Stonehouse Monies telemanagement 

system to serve 40 buildings on the Hughes El Segundo, California campus. Service will be provided to 

the campus via Hughes' existing fiber optic network, interconnecting the SL-100 host to remote nodes 

placed throughout the campus. New cabling will be installed in all 40 buildings. 

STAGE HAND SALES DISTRIBUTES TOSH 

Stage Hand Sales is distributing the complete line of Tosh sound reinforcement equipment in the United 

States, primarily focusing on the Tosh powered mixers and mic-stand spot monitors. The Ohio based Tosh 

Electronics has handled the bulk of its P.A. sales until the deal with Stage Hand Sales. Tosh reps continue 
the sales effort. 

10 Sound & Communications 



Sharp presents two new 
LCD Color Video Projectors. 

They're both brighter and lighter. 

XG-1100 portable 

LCD PROJECTION SYSTEMS 

SHARP 
! Now you can brighten up your presentations with two new 

convergence-free professional LCD video projectors from Sharp. 
Both the XG-1100 (portable model) and XG-1500 (ceiling-

mount model) are brighter, lighter and more compact. And, 
because they are Solid State LCD, they also set up in seconds 
The XG-1100, with its top-mounted carry 

handle and optional carrying case, is a smooth 
traveler. And the XG-1500, with its back-lit wireless 
remote and space-efficient design, is a natural for any 
ceiling, wall or even shelf-mount installation. 

Both models incorporate industrial-type BNC video inputs 
as well as an S-Video terminal, so they connect easily to a wide 
variety of sources—including many PCs. Plus, for improved 
compatibility, the XG-1500 also features built-in RGB. 

With both XG-1100 and XG-1500, you also get a 20"-100" 
zoom lens, a convenient scan reversal switch (for rear-projection 
use), as well as 3-wire (grounded) power cord. And, with a read-
ily available long-throw lens, VGA or Mac Ir graphics interface, 
these projectors are all set for almost any special multimedia 
application. 
*Sharp's Twin-TFT Solid State LCD technology means absolutely no technical set up 

ISO 
Contact your local authorized Sharp Professional Products 

dealer for a demonstration. Or call (201) 529-8731 or FAX: (201) 
529-9636. Once you do, you'll see why Sharp Solid State LCD 
color video projectors leave CRT 'tube' projectors in the dark. 

Simulated screen image 

SHARP 
FROM SHARP MINDS 

COME SHARP PRODUCTS"' 

© 1991 Sharp Electronics Corporation, Professional Products Division, Sharp Plaza, Mahwah, NJ. 07430-2135 
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Being born into a famous c 
family is no free ride. 

Standards are high. (-S 7NtXJ 2re 
Expectations are great. 

So when Shure unveiled its L Series Wireless Microphones a 
few years ago, we knew they had to be better than good. 

They were. In fact, the L Series has emerged as one of the 
most affordable, trouble-free lines in the business. One that 
includes nearly every kind of wireless — from hand-held to lavalier 
to instrument systems — with both 
diversity and non-diversity receivers. The Only 

The all-new, Lllbody-pack trans-
mitter is a prime example. With its wirdessThat 
compact surface mount construction, Lives UpTo the L11 is the smallest unit in its class. 
Battery life is 40 to 50% greater. And Its Name 
its crystal clear output signal lets you • 
operate more systems simultaneously than ever before. 

Of course, the Lll's reliability is a given. After all, we have a 
family reputation to uphold. 

For information on the L Series of wireless 
microphones and accessories, call 1-800-25-SHURE. 
The Sound of the Professionale... Worldwide. 

THE SHURE. WIRELESS 
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GUEST COLUMN 

NSCA AS A MAGNET 
By Wes Alderson 

As a representative 
member of the NSCA 
Expo Committee for the 
past six years, I have 
had the privilege of 
watching, and some-
times participating in, 
the growth of NSCA. 
NSCA has grown to the 
point where it is now 
the most important 
organization for the 
Professional and Com-
mercial Electronic 
Systems Contractor. 

Similarly, the NSCA Expo is the trade 
show which is the most essential SHOW 
to these contractors and contains elements 
of life safety, video and other disciplines 
— not only sound. In passing, we should 
address a common misconception. NSCA 
does not stand for National Sound Contrac-
tor's Association. It stands for National 
Sound & Communications Association. 
This includes elements in our industry 
other than audio, as noted above. 
Many people are responsible for the 

ideas, energy and activities which have 
helped to make the NSCA Show what it 

is. One of the concepts which I personally 
believe has made the NSCA Show a suc-
cess is the idea of the NSCA as a Magnet. 
As NSCA began to gather steam, more 
and more manufacturers decided to con-
duct events during/at the show. 
This made good sense to the manufac-

turers. Since their accounts, their reps and 
the consultants were already at the show, 

Wes Alderson is President of WesTech Marketing, 
the California rep organization. 

the events sponsored by the manufac-
turers achieved maximum attendance and 
exposure. They also saved everyone a 
bundle of dough, since the attendees 
would otherwise have had to come from 
all corners of the nation. 
But each time another manufacturer 

decided to have a sales meeting, a new 
product unveiling or a social event at the 
NSCA Show, there was an additional de-
sireable effect: Each new event increased 
the attractiveness of the show and, just 
like a growing magnet, served to draw 
more people and more events into NSCA. 
Bigger does not always mean better! 

This is one of the reasons that the Show 
Committee and Executive Director Bud 
Rebedeau spend some time making cer-
tain that the growth moves in the proper 
direction. We welcome your ideas and 
input. 

NSCA continues to encourage manufac-
turers to conduct events such as sales 
meetings, product unveilings and social 
events at the Show/Expo. The reasons are 
the same: 
• Reduced Cost 
• Maximum Audience and Exposure 

• Benefit to NSCA's Momentum 
However, we also encourage you to pro-

vide us with ideas! We know that no 
organization or event ever pleases 100 per-
cent of the people 100 percent of the time. 

This year our Expo Committee meets 
in September at the site of the Spring 1992 

Show in Anaheim, California. How about 
faxing us your ideas as to how the NSCA 
Show can be made even better? This is 
your opportunity to influence the trade 
show which is interwoven with your own 
future. 
Your ideas may be sent to: Bud 

Rebedeau, NSCA, 10400 Roberts Road 
#D, Palos Hills, IL 60465. Fax: (708) 
598-4888 

Does the card frame system you 
use offer over 160 different 
modules to choose from? 

HOLDING 
A 

WINNING 
HAND? 

Does the card frame system you 
use offer a variety of modules for 
each audio function? 

Does the card frame system you 
use offer a price advantage over 
other card frame systems? 

If you didn't answer yes to all 
three questions, you don't have 
the winning hand. You don't have 
the INTEGRA III SYSTEM from 
Protech Audio. 

The INTEGRA III SYSTEM is 
constructed with the designer in 
mind. It provides a menu of audio 
modules for each function. It 
allows the designer freedom to 
create. And by choosing the 
module with just the right 
combination of features, your 
customer gets exactly what they 
need, without the expense of 
unused features. In short, you 
decide which cards you want to 
play! 

So, if you are betting your hard 
earned money, make sure you 
have the winning hand! Make 
sure you have the INTEGRA III 
SYSTEM from Protech Audio. 

For the winning story, call or write 
today! 

PIRCITIECH ® 

Protech Audio Corporation 
Flowerfield Building 1 
St. James, New York 11780 
516-584-5855 
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THE ANSWERMAN 

By Popular Demand: 
the Return of 

the Answerman 

Response to the initial 
installment of the 
Answerman was 
extremely favorable but 
Answerman needs your 
input. So please send 
your queries to our 
esteemed audio guru 
today. 
Dear Answerman, 
I need a speaker-box design program. 

When will you review these programs; 
what program would you recommend? 

Mike Hoover 
Hoover Technical Services 

Dear Mike, 
A glance through Speaker Builder, a 

magazine intended for hobbyists but also 
read by professional speaker designers, 
shows over a dozen software programs for 
speaker design. Most of these programs 
essentially allow the user to plug in the 
Thiele-Small parameters into sealed box 
and vented boxes. Voice Coil is the news-
letter for speaker design engineers, from 
Dell, the same publisher as Speaker 
Builder. Both these publications include 
reviews of these programs, and we have 
reprinted a few of these reviews in the 
past. In general, box size, vent tuning, and 
speaker parameters are user definable, 
and some of these programs include 
databases on hundreds of speakers. 

Old Colony Sound is a good source for 
some inexpensive speaker design soft-
ware, and a good program to start with is 
Boxresponse. Alternatively, with a 
modem, you can download shareware pro-
grams from the audio bulletin boards. If 

you are more serious about speaker 
design software, then here follows a half 
dozen of the best: 
One of the most refined, popular, and 

easy to use of these programs is Scien-
tific Design Software's CASD. Aside from 
vented and sealed enclosures, and an 
enormous speaker data library, it has 
utilities for determining the correct passive 
radiator, vent dimension, and passive 
crossover design. It's IBM compatible. 

MOST OF THESE 
PROGRAMS ESSENTIALLY 
ALLOW THE USER TO 

PLUG THE THIEI,E-SMALL 
PARAMETERS INTO 

SEALED AND VENTED 
BOXES. 

Scientific Design Software is also known 
for its CACD program. This is a com-
prehensive program that models the com-
plex characteristics of speakers over the 
full audio range. Most of the program is 
dedicated to crossover network and equal-
ization techniques (both active and 
passive). While some aspects of CACD 
would be most useful to high end audio 
speaker designers working with passive 

networks, there are also many powerful 
uses of this program for pro sound work. 
SDS's Loudspeaker Design Handbook ac-
companies their manual and is worth the 
cost of this program. SDS has introduced 

four other acoustic and audio engineering 
software programs this summer Loud-
speaker System Simulator, ac Circuit 
Analysis and Optimization, Transfer Func-
tion Analyzer, and Enclosure Simulation 
and Optimization. 

If you want a program that can model 
the use of multiple vents, multiple woofers, 
high temperature and other non-linearity 
effects, then you should look into LEAP. 
For predicting large signal performance in 
high power applications, LEAP is un-
matched by any other program. LEAP 4.0 

promises to be an even greater jump over 
LEAP 3.0 than this program was over its 
competition. It's also IBM compatible. 

If the Bose Tandem-tuned subwoofer, or 
their Wave Cannon, JBL's Triple Chamber 
Bandpass, E-V's Manifold boxes, and 
other multi-tuned techniques intrigue you, 
then the program Speak is for you. The 
hidden cost of this program is getting sued 
for patent violations! Aside from modeling 
complex boxes, Speak also does a good job 
on conventional bass reflex and sealed box 
designs. The manual is a little sparse for 
the serious price of this program and it's 
IBM compatible. 
MacSpeakerz is one of the few speaker 

design programs for the Mac. Aside from 
the usual "what if" capabilities, speaker 
excursion, phase and impedance have been 
added to the latest version. 
Low Frequency Designer from 

SpeakerEasy is another program that can 
help you design multiple tuned enclosures. 
IBM compatible. 
We have received so much mail with 

questions about speaker design software 
that starting next month we will begin to 
review these programs. A listing of the 
relevant firms is below. 

14 Sound & Communications 



THEY DO MORE THAN EXPAND 
THE CAPABILITIES OF YOUR AMPLIFIER. 

THEY EXPAND THE CAPABILITIES 
OF YOUR BUDGET. 

P.I.P.-AMC is the newest of our P.I.P. modules, 
and combines all the «IpabiIdes you need most in one 
high-performance package. DIP programmable, the 
AMC features dt 4th-order Linkwitz-Riley crossover, 
"constant-directivity" horn equalization, filter-assisted 
B, vented box equalization and o signal-driven/error-
driven variable-threshold compressor. In addition, the 
AM( can be used for bi-omping, tri-amping and " daisy-
chaining" of amplifiers. 

P.I.P.-FTE has balanced 1:1 transformers, 
12 dB/octave RFI filter, variable 18 dB/octave 
high-pass filter and o 6 dB/octave 3 kHz 
shelving network for "constant-directivity" horn 
equalization. Barrier block connectors. 

H)-P.I.P. integrates a PIP compatible 
amplifier into Crown's innovative and growing 10 
System. Each channel of the amplifier can be 
remotely monitored and individually controlled 
from a personal computer. 

P.I.R-CLP is designed to detect and 
prevent overload. Uses Crown IOC- circuitry to 
activate on error-driven compressor. P.I.P.-CLP 
can yield up to 13 dB of additional signal safety 
margin without noticeable program change. 

P.I.P.-ISO is designed especially for 25 to 
140 V distribution systems where full isolation 
is required. Amplifier outputs ore safely 
isolated from both the input terminals and the 
chassis. UP listed to 1500 V isolation. 

P.I.R-ATN odds a 32-step precision 
ottenuotor for each channel to the features of 
the P.I. P- FIE. These include balanced 1:1 
transformers, 12 dB/octave Rfl filter, 
variable 18 dB/octave high-pass filter and 
a 6 dB/octave 3 kHz shelving network. 

P.I.P.- XOV is a versatile, economical 
mono 12 or 18 dB/octave crossover/filter. It 
features programmable routing and the ability 
to drive multiple amplifier racks from o single 
P.I.P. Also offers bi-amping and tri-amping 
capability. 

P.I.P.-FMX facilitiates " daisy-chaining" 
several amplifier balanced inputs together. 
Female to Male 3-pin XLR connectors ore 
used to passively bridge the amplifier input. 

P.I.P.-FXT uses balanced 1:1 transformers 
to isolate the source from the inputs. It comes 
with balanced female 3-pin XLR connectors 

CH 2 

THE NEW, TOTALLY PROGRAMMABLE, P.I.P-AMCI 
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There are two things most amp 
owners can't get enough of—more 
capabilities and a bigger bang-for-
the-buck. Crown gives you both 
with one remarkable system. 
The Crown PIA? (Program-

mable Input Processor). 
Introduced in 1985, the 

Crown PI.P system consists of 
high-performance modules that 
plug into the back of P.I.P.-
compatible amplifiers such as our 
ComTech; Macro Tech' and 
Macro Reference." 

This growing series of modules 
economically expands your 
amplifier with capabilities like 
sophisticated crossovers and 
compressors— as well as unique 
capabilities such as our computer-
controlled IQ System: Compared 
to outboard components, our 
P.I.P.s provide equal or superior 
performance for about half the 
cost. You'll save money, rack space 
and have fewer installation 
problems. 

Compare the price of a P.1.13.-
equipped Crown amplifier to that 
of any amp paired with separate 
components. You'll discover just 
how much economic sense the 
Crown P.I.P. system makes. 
And nothing beats Crown for 

performance, value and long-term 
reliability. 

For more information, call us 
toll-free at 1-800-535-6289. 

o crown 
Guaranteed Excellence 
Made in U.S.A. Exported as Amcron 
PO. Box 1000 • Elkhart, IN 46515-1000 
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OUR 
CASSETTE DECKS 

ARE RACK-MOUNTED, 
WILLING AND 

ABLE. 
If you're looking for cassette decks built from the 

ground up to handle the ravages of everyday indus-
trial use, look no further than TASCAM. 

Our 112, 112B and 122MKII Industrial Strength decks 
have rack rails that are integral to the chassis, not 
screwed-on retrofits. More importantly, their critical 
power supply weight is shifted forward to reduce shear 
forces which have been known to rip a typical con-
sumer deck right off its front panel if dropped or moved 
TASCAM offers a complete family of Industrial 

Strength stereo cassette decks. 
The 3-head 122MKII with front-panel bias and 

EQ, and unique Hysteresis Tension Servo Control 
to adjust take-up tension, back tension, torque and 
azimuth with open-reel precision. $1,099* 

The economical j, a 2-head version of the 122MKII 
with Cue & Review for easy searching. $679* 

The 112B with +4 dBm XLR-
balanced ins and outs. $749.* 

And, for just $859* the 112R, 
an auto-reverse cassette deck 
that's ideally suited for extend- - 
ed playback applications. 

For more information, call or write TASCAM, the 
company whose Industrial Strength product line 
also includes CD players and mixers. 

TASCAM® 

C)1991 TEAC America Inc., 7733 Telegraph Road, Montebello, CA 90640 213/726-0303 *Suggested retail price. 

Old Colony Sound Lab 
P.O. Box 243 

Peterborough, NH 03458 
(603) 924-6371 

CASD and CACD by SDS 
P.O. Box 3248 

Chatsworth, CA 91313 
(818) 718-1201 

LEAP by Audio Teknology 
7556 SW Bridgeport RD 

Portland, OR 97224 
(503) 624-0405 

Speak by DLC Design 
24166 Haggerty Rd. 

Farmington Hills, MI 48335 
(313) 477-5534 

MacSpeaker by True Image 
349 W. Felicita Ave. Suite 122 

Escondido, CA 92025 

Low Frequency Designer by 
SpeakerEasy 

46 Cook Street 
Newton, MA 02158 

(617) 969-1460 

Audio Bulletin Boards 
These are sources for shareware or 

public domain audio software. We covered 
this topic in the April 1991 issue, although 
the Audio-BASE bulletin board listed below 
is new. 

AUDIO-BASE — 
(voice) (515) 628-2243, 

(modem) (515) 628-8999 

Audio Projects — 
(voice) (608) 831-3433, 

(modem) (608) 836- 9473 

AV-SYNC — 
(voice) (404) 438-5858 

(modem) (404) 320-6202 

Sound Net — 
(voice) (416) 530-4423 

(modem) (416) 530-4423 
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UHF'S time has come. 
With the introduction of the 
Samson UHF* Series, we 
thought it might be helpful to 
provide you with new informa-
tion about this technology. 

1. UHF gets better recep-
tion. Yes it does, in the sense 
that UHF operates at the 
higher frequ_ency range of 
902-952 MHz. There is a lot 
less traffic up in that band-
width. And, more importantly, 
less RF interference and noise. 

2. New UHF technology 
has recently been 
made available. For the 
UHF Series, Samson put four 
of our finest wireless engineerso 
on the case. Using up-to-date 
developments like Di-Electric 
filters, Gas-Fet and new cellular 
technologies, they were able to 
bring UHF up to a higher level 
of performance. 

3. UHF sounds better. 
A dangerous generalization 
perhaps, but it does have wider 
RF dynamic range. And because 
we're the first to use dbxt 
Noise Reduction in UHF, the 
resulting audio quality is even 
more impressive. 

4. More frequencies ate 
available. Samson offers 
seven UHF frequencies that 
can be used simultaneously. If 
you're already running a lot of 
\TFIF on stage, you can place 
our UHF frequencies on top of 
these without any interference. 

EIGHT 
THINGS 
YOU 

SHOULD 
KN 
ABOUT 
UHF 

WIRELESS. 
1111111MI 14.1•••••• 

5. Samson UHF offers 
more microphone options. 
The all brass UH-4 hand-held 
transmitter is available with an 
incredibly wide variety of the 
indusey's most popular mic ele-
ments. The streamlined UT-4 
belt pack transmitter comes 
equipped with a broad range of 
high quality lavalier micro-
phone capsules. 

6. Samson UHF antennas 
set new standards. 
Custom made so they are 
acutely sensitive to our band-
width, Samson's high efficiency 
cellular antennas can be either 
front or rear-mounted. Because 
they are positioned at a 45° 
angle to the front panel, several 
UHF systems can be cascade-
mounted in a single rack with 
all antennas in the clear. 

7. UHF is more expensive. 
Until now. Because of robotics 
assembly techniques and 
surface-mount technology, 
Samson was able to make UHF 
a realistically priced option for a 
whole new class of users. 

8. Write for a free Samson 
UHF White Paper. Find out 
more about UHF and one com-
pany's approach to this exciting 
technology A higher method 
that promises clearer reception 
for everyone in the wireless 
future. 

SAMSON® 
WE ARE THE WIRELESS FUTURE® 

Samson Technologies Corp. PO. Box 9068, Hicksville, 
NY 11802-9068 (516)932-3810 FAX (516) 932-3815 
01990 SAMSON TECHNOLOGIES CORP 

In case you were reading to fast, we wanted to remind you that this ad is about UHF, not VHF wireless. OM long as you are reading our ad this closely we thought we'd tell you who they are: 
Yukinaga Koike. Doug Bryant, Takao Horiuchi, Susumu Tamura. tdbx is a registered trademark of Carillon Industries. 
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Special Audio 
at the Special 

Olympics 
Forty-Four Companies Cooperate at the Competition 

BY JESSE WALSH 

I
magine providing 56 audio systems for 
42 venues scattered throughout the 
metropolitan area of a major U.S. city, 

set up and operated by volunteers all with-
in the span of less than two weeks. 

Boggles the mind a bit, doesn't it? Yet 
that's exactly the challenge faced (and 
met) by 44 professional audio companies 
as they sought to make the 1991 Interna-
tional Summer Special Olympics an event 
that was both seen and heard by partici-
pants and spectators alike. 
As its name indicates, the International 

Special Olympics is a major athletic event 
— in fact, it was the largest athletic event 
held this year. From July 19-27, over 6,000 
athletes from more than 90 nations com-
peted in an event that is much more than 
just a contest of physical skills and endur-
ance. Beginning with a dazzling opening 
ceremony through countless athletic 
events and special celebrations, the focus 
is on the courage of overcoming the adver-
sity of physical, mental and emotional 
handicaps in the pursuit of friendly com-
petition and, more importantly, kinship. 
Held in Minneapolis at venues ranging 

from the Hubert H. Humphrey 
Metrodome to the Mississippi River Flats 
Park, this year's Special Olympics was the 
recipient of donated $2.5 million of equip-

Jesse Walsh is the founder of Jesse Walsh Com-
munications, a full service agency representing 
manufacturers in the audio industry. 

Opening ceremonies of the Special Olympics at the Metrodome. 

ment, money and labor donated by profes-
sional audio companies. This was the 
largest group of audio companies ever 
assembled for a cooperative effort. Major 
companies such as Crown, Yamaha, JBL, 
Telex, Tascam and Community worked 
hand-in-hand to assure the success of this 
event. The sound team's goal, "To put 
forth our greatest efforts so that all Special 

Olympic athletes and their families will be 
able to hear the results of their courage," 
appropriately spelled out exactly what the 
Special Olympics meant to these 
companies. 
Crown International spearheaded this 

united audio effort, organizing and staging 
the equipment necessary for each venue. 
But acquiring the proper equipment was 
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Sokebur Customers' 
Hearing Problems. 

• 

5 6 4 7 

2 

3 e io 
• 

Most customers would rather listen to good 
sound than a good sales pitch. Because all they 
really want to hear is that your speakers and 
system components offer both quality construction 
and true audio reproduction. And do so at a price 
that fits their budget. 

So, the way we figure it, you've got two 
choices. You can either recommend another brand 
and hope they don't give you an earful later. Or 
you can carry the Gemco line. And the only ringing 
in your ears will be from making the 

For a complete listing of available products 
and features, ask your electronics dis7ributor or 
contact GEMCO today. 

GEMCO 
GEN/CO Elec000ics, Inc. PO. Box 993 Gallatin, TN 37066 (615)452-5960 
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just the first step in a long journey toward 
successful completion of this daunting 
task. 

In total, all 56 audio systems were de-
signed by Sam Helms, president of Sigmet 
Corporation, Crown's representative for 
New York/New Jersey Territories. The 
systems were staged at Crown's Elkhart, 
Indiana facility. Racks containing electronic 
components were pre-assembled by 
Crown staffers, after hours. In fact, many 
Crown employees worked after hours and 
on weekends for a solid month to make 
sure that all systems were organized and 
in working order before being shipped out 
to the Special Olympics. 
By early July, all of the gear was readied 

for transport to Minneapolis. Three 
53-foot semi-tractor trailer trucks, donated 
by two Midwest shipping firms, were re-
quired to haul the hundreds of speaker 

systems, microphones, amplifiers, mixing 
consoles, as well as countless accessories 
and miles of cable. The total weight of this 
equipment exceeded 50 tons. Additionally, 
three 48-foot low-boy trucks were used by 
Eighth-Day Sound for their equipment, 
two 48-foot low-boys for cabinets and 
amplifiers from Audio Analysts and three 
48-footers for the power distribution sys-
tem were provided by SBP. 
With the trucks arriving on July 12, set-

up crews had exactly one week to assem-
ble audio systems at locations throughout 
greater Minneapolis, with some being as 
far as 30 miles out of the city itself. Sixty-
four Crown employees and family mem-
bers, augmented by smaller groups from 
many of the other participating companies, 
needed every second they could get to en-
sure that all of the systems were up and 
running at a satisfactory level. 
Setup crews were linked via at least 100 

radio and cellular telephones, allowing 
them to stay constantly in touch through-
out incredibly long days leading up to the 
event. Audio control central was set up at 
a local Motel 6 and staffed by Crown per-
sonnel under the direction of Beryl Moore, 
Crown's corporate public relations direc-
tor. This audio headquarters allowed for 
the coordination of system installation and 

the delivery of equipment and staff meals. 
The crews remained in Minneapolis for the 
entire duration of the event, setting up and 
striking special systems, manning them 
during all performances and events, as well 
as providing assistance to other portions 
of the Special Olympics. A twelve-hour 
working day was considered easy. 
By far the largest system was required 

for the opening ceremonies held at the 
Metrodome, home of the National Foot-
ball League Minnesota Vikings and Major 
League Baseball Minnesota Twins. The 
60,000-seat domed stadium presents 
countless acoustic challenges, largely due 
to a seven and one-half second delay at 2 
kHz caused by its extremely high ceiling 
and a lack of acoustic-friendly building 
materials. Also, adding to the difficulty of 
providing quality audio was the high am-
bient level created when the stadium fills 
with spectators. The system was the larg-
est and most powerful, totally over 500,000 
watts, ever assembled in the dome. 
A variety of entertainers and dignitaries 

participated in the opening ceremonies. 
From Prince to Randy Travis, Latin rapper 
Gerardo to Supreme Court Justice Byron 
White, the program offered a diversity of 
performers and personalities the likes of 
which has rarely been assembled for a live 
program. 

Eighth-Day Sound of Cleveland, Ohio 
was contracted to provide audio for the 
large venues and high-profile events. Jack 

Boessneck, sales and marketing manager, 
described their design approach to the 
acoustic nightmare as a 360 degree high-
level, near-field distributed system aug-
mented by the house PA and the traditional 
left/right mains with center tower fill. The 
mains consisted of forty Audio Analysts 
S4s on each side while the 360-degree 
surround on the infield perimeter featured 
thirty-three Turbosound TMS 3s firing 
into the first level. Community KS 220s 
were placed behind the Turbosounds for 
infield monitoring. The delay tower utilized 
eight TMS 3s and the rear stage fill con-
sisted of 10 TMS 3s. Special sub-bass ef-
fects were created using eight Intersonics 
Servo subs controlled by a volume pedal 

in the booth. Crown's IQ 2000 system was 
used to monitor and control the amplifica-
tion. "We were the first sound company 
to employ the IQ system in concert sound 

reinforcement," says Boessneck. "The IQ 
2000 is especially helpful in testing in-
dividual cabinets and components by 
essentially being able to solo boxes by 
turning the amplifiers on and off at the con-
sole. If there is a problem with a compo-
nent distorting or an amplifier clipping, you 
can actually see it happening on the screen 
and react immediately, making the ap-
propriate adjustment without physically 
going out on the floor." 

Special Olympics Sound Reinforcement 

Companies: 
American Pro Audio 

Apple Computers 
AST Sound Atlas/Soundolier 

Audio-Technica U.S. Inc. 
Babsco 

BBE Sound, Inc. 

Biamp Systems 

Bose Corporation 
Community 
Crown International Inc. 

C-T Audio Systems 
dbx. a division of AKG Acoustics, Inc. 

Dobbs Standford 
EAW 

Eighth Day Sound 

Goldline/Loft 

GRP Records, Inc. 

Horizon Manufacturing, Inc. 

International Wire and Cable 
Intersonics. Inc. 

JBL 

Klipsch and Associates, Inc. 

Koss 
MAA 

Middle Atlantic Products 

Maglight 

Morley/Accutronics 

Rane Corporation 

Rapco International, Inc. 

SBP Industries Sescom, Inc. 

Shuford, Inc. 

Soundtech 

Stanton Magnetics. Inc. 

Star Case 

Tascam 

Telex 

TOA Electronics. Inc. 

Tripplite 
Ultimate Support Systems. Inc. 

West Penn Wire Corporation 

Whirlwind 

White Instruments. div. of C. van R.. Inc. 

Wix Mix 

Yamaha Corporation of America 

Zoom Corporation of America 
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THE WORLD'S FIRST 
MASTER SYSTEM CONTROLLER 

•-
' 1 A STEREO 

COMPRESSOR, 
NOISE GATE, 
EXPANDER, 
DE-ESSER, 
EXCITER, 
PEAK LIMITER, 
CLIPPER 
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MDC2001 
STEREO MASTER 
DYNAMICS CONTROLLER 

-50dBm 

IN 

• Dynamics sensitive gating control 
• Unequaled audio performance 
• Individual isolated processing circuits 
• 21 LED gain contro' metering 
• Switchable input and output metering 
• Balanced XLR inpuIs/outputs 
• Tip/ring/sleeve balanced inputs/outputs 
• Limiter link/voltage control jack 
• Stereo auto-detect circuit 

O 
-20013m 1:1 40:1 

UT RATIO 

The MDC 2001 is a revolutionary new product 
that can improve performance in any audio 
application n which it is used. 

In live sound, the compressor can smoothly and 
transparently control the musical dynamics. The 
gate and expander can totally eliminate stage 
noise, gate off microphones for higher gain 
before feedback, and eliminate drum and amp 
bleed. The de-esser will knock out excessive 
sibilance protecting your drivers and balancing 
the material. The all new exciter circuit brings out 
the upper harmonics for sparkling clarity, ever at 
high volumes. The final peak limiter can be set to 
the maximum input voltage of the amps to 
prevent your system from ever being overdriven. 

In the studio, the MDC can smooth out the 
dynamics of voices and instruments, eliminate 
background noise for much cleaner recordings 
and remove .harsh "s" sounds before they 
saturate the tape. It can also add back in all the 
natural harmonic brilliance that is lost for 
recordings with crystal clarity. The peak limiter 
will prevent the tape from overloading and is 

O O 
.1 Ms 2 sec. 5 -• sec. 

ATTACK PECEASE 

COMPRESSOr 

IN 

O 
0c18 -50c18m - 20d8rr 

LEVEL THRESH. 

0-EXP. 

O 
OUT DE-ESSER EXPARI 

• Switchable detector loop 
• Stereo gate key input 
• Full stereo processing 
• Threshold activation LEDs for all furctions 
• Parasweep integrated controls simplify 
operation 
• Actual output monitoring limiting circuit 
• Unsurpassed audio specificat.ons 

• 

essential in digital mastering. And because the 
MDC is fully stereo, all the left/righ: balance 
stays intact. 

In churches, theaters and fixed installations, the 
MDC is the one piece of gear that will provide 
level protection, noise gating, de-essing, signal 
enhancement and dynamic control in full stereo 
in a singe rack space. All functions are indepen-
dently controllable and may be taken out of the 
chain if desired. Duc.<ing, keying, and linking 
jacks are provided, and the audio performance of 
each indiividual processing circuit is world class. 

Or A 
THE SOUND OF PERFECTION 

APPLIED RESEARCH & TECHNOLOGY, INC.. 215 Tremont Street, Rochester, NY 14608, *(716) 436-2720, Telex: 4949793 ARTROC, FAX (716) 436-3942 
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Kim Denton (left) of Harmony Concepts, Grand 
Rapids; and Rod Price of Eighth Day Sound, 
Cleveland. 

The Mississippi Flats River Park pre-
sented a real challenge. Not only because 
it was host to three separate Special Olym-
pic venues, including the Olympic Village, 
Olympic Town and the Circle of Friend-
ship, but there literally was no power avail-
able. The NSP Power Company needed to 
drop 20 poles to provide power and audio 

A SIMPLY ELEGANT SOLUTION. 

Stretching budgets, improving sonic performance, 

delivering more for less is the promise of the TOA lx3 

D-1103 digital delay. A 740' maximum delay stepped in 

ten microsecond increments delivers the extended delay 

required for remote locations and the microsecond 

required for component alignment. Four non-volatile 

preset memories, balanced I/O's, and the category's best 

frequency response, lowest distortion and highest 

sampling rate are further proof that sometimes 

the most innovative 

solution isn't the most 

costly. It's TOA. 

TOA 

-71 

«MUM 
ENGINEERED SOUND PRODUCTS FROM: 

TOA ELECTRONICS, INC., 601 GATEWAY BLVD., 

SOUTH SAN FRANCISCO, CA 94080 

4151588-2538 • 8001733-7088 

Closing ceremonies at 

the State Capitol. 

distribution to the park. Another problem 
was the need to control audio levels and 
directivity so as to not disturb the two 
hospitals on either side of the park. The 
entire park was covered by a very unique 
paging and background music system. 
With over 8,000 feet of speaker cable, it 
was necessary to install a 140-line volt 
system. Forty Atlas CJ-46 horns and 
PD-60T drivers tapped at 20 watts were 
driven by only three Crown Corn-Tech 
1600 amplifiers which used the switch 
selectable 140-volt function. The only 
transformers in-line were located at the 
drivers which contributed to better damp-
ing and more efficient use of power. Addi-
tionally, the entire system was controlled 
and monitored by Crown's IQ 2000 sys-
tem. This was the first IQ 2000 ever in-

J 
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stalled in a 140-volt line application. The 
IQ was programmed to zone the entire 
park. Paging and/or background music 
could be assigned to all zones, a particular 
area or any combination of zones. Each 
venue within the park also required its own 
audio system, with the Circle of Friend-
ship alone featuring three performance 

stages requiring individual systems. The 
Olympic Village sound stage featured a 
complete Yamaha system set up and oper-
ated by Yamaha volunteers. 
A host of other notable venues through-

out Minneapolis hosted events, including 
the Target Center, a 20,000-seat multi-
purpose arena; the Williams Center, pri-
marily used as a basketball arena by the 
University of Minnesota; the Minnesota 
State Capital in St. Paul; and the Burnsville 
baseball facility. 
No one could have predicted all the 

challenges, problems and rewards of pro-
viding sound to an event of this magnitude. 
Was this event too big a job to be taken 
on by a handful of volunteers with donated 
equipment? Absolutely, but don't tell the 
individuals and companies who helped 
make the Special Olympics the success 
that it was. Certainly the entire audio in-
dustry and everyone involved can be proud 
of what was accomplished. Given the 
limited amount of financial resources avail-

Equipment tucks (far left) for closing ceremonies. 
(left) Rear stage view of closing ceremonies. 

able to a Special Olympics program there 
would not have been the quality or, in many 
cases, audio at all if it weren't for the con-
tributions made by these 44 audio manu-
facturers and their volunteers. This was 
a special event in the history of the audio 
industry that really puts life into proper 
perspective. Special Olympians — We 
salute you! 

1 

BANK WITH TOA. 

What would you call a 1/3rd octave 28-band equalizer 

that outperforms the category leaders across the board, 

yet costs a fraction of what you're used to paying? A 

license to print money? A cash cow? Call it the TOA 

E-1231. Lowest noise and distortion, widest tunable 

high and low pass, balanced I/O's, feature-rich, TOA 

reliability. A whole new way to 

balance not just the sound, 

but the budget as well. 

611 TOA 
ENGINEERED SOUND PRODUCTS FROM: 

TOA ELECTRONICS, INC., 601 GATEWAY BLVD., 

SOUTH SAN FRANCISCO, CA 94080 

415/588-2538 • 8001733-7088 
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UniPoint® 

The best 
Wiling pe 

The UniPoint line of miniature 
microphones that revolutionized 
church sound pickup... as well as 
everything from TV game shows 
to concert recordings...is now 
better than ever. 

New Circuits, 
New Condenser Capsules 
While others try to play catch-up, 
we've been busy staying well 
ahead. UniPoint now sounds even 
better with new circuitry to pro-
vide greater headroom. Improved 
2nd generation elements offer 
smooth, extended response, while 
making polar response even more 
uniform and predictable. 

Better in 
Every Detail 

Further responding to your needs, 
we've given you more choice of 

microphone lengths. The elec-
tronics module is now more com-
pact and can be powered by a 
standard 1.5V battery We've also 
improved its electrostatic and 
RF shielding. 

More Versatile 
Installation 

UniPoints are now even harder for 
audiences to see. Finishes have 
been refined to reduce glare, and 
an all-white option is now avail-
able for the AT853 (the "choir 
mike"). An optional electronics 
package now installs behind a 
standard electrical plate for simple 
plug-in operation. 

UniPoint 
Goes Wireless! 

With the introduction of A-T 
Wireless systems, you can create a 

"wireless podium" using the ideal 
UniPoint microphone for each spe-
cific application. And now there 
are three UniPlate TM boundary 
microphones available. UniPoint 
has never been more flexible. 

If you aren't up to date on how 
UniPoint can improve your most 
challenging sound installations, 
write or call today. Your clients will 
love you for it! 

audio-technic& 
1221 Commerce Drive, Stow, OH 44224 
(216) 686-2600 . FAX (216) 688-3752 
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ASSOCIATIONS 

A BRIEF HISTORY OF THE AUDIO 
ENGINEERING SOCIETY 

By Donald J. Plunkett 

The Audio Engineering 
Society is now in its 
fourth decade and 
throughout that period, 
the AES has been a 
continuous and dynamic 
force in the 
dissemination of 
information. 
Consequently, the Society has materially 
assisted in the development of audio engi-
neering from a formless craft to an indus-
trial/technological strength of major 
magnitude. 
The AES was formed by a group of 

concerned engineers in 1948. They felt 
that there was a desperate need for an 
organization that could foster and continue 
the exchange of information of a technical 
nature and thereby, advance the various 
facets of the audio craft into a cohesive and 
viable technology. Prior to the formation 
of the Society, audio was part of the record 
industry, of broadcasting, of the film 
industry and of the performing arts. This 
fragmentation resulted in poor communi-
cation for all concerned. 

In the early forties, during the second 
World War, the problem of poor commun-
ication was very evident. Those involved 
in the recording field and the record busi-
ness in those years faced shortages of 
material. In an effort to locate new sources 
of vital materials, several key individuals 
recognized the value of exchanging 
information. At this time, a small group of 

Donald J. Plunkett is the Executive Director 
of AES. This article is reprinted by permission 
from the AES 1991 Membership Directory. 

recording specialists banded together on 
both coasts of the United States. Because 
they were involved in the recording 
industry, this small group assumed the 
name Sapphire Group in recognition of 
their use and dependence on sapphire 
cutting styli. The group started to meet 
informally in New York City, and then an 
associated group of similar specialists 
started to meet informally in the Los 
Angeles area. 

THEY FEU THAT THERE 
WAS A DESPERATE NEED 
FOR AN ORGANIZATION 

THAT COULD FOSTER AND 
CONTINUE THE 
EXCHANGE OF 

INFORMATION OF A 
TECHNICAL NATURE. 

The group in the East carried the 
concept of exchanging information forward 
and started plans to form an organization. 
Timing was of the essence for the 
technology was starting to move rapidly. 
In addition, there was a lack of interest 
with the field of audio on the part of other 
electronics associations. Despite the 
importance of these new engineering 
destinies, the group of dedicated audio 
engineers aforementioned felt it was also 
imperative to find and shape a rightful 
place for audio, which, in 1948, was 
growing, but not in a cohesive manner. 

Among the innovations being introduced 
rapidly at the time included the use of 
highly selective frequency discrimination 
to produce noise reduction. This develop-
ment by the late Hermon Hosmer Scott 

caused radio to look differently at records 
as a source of quality entertainment. The 
extension of frequency range on record-
ing as exemplified by the British Decca full 
frequency range records of 1947 (FFRR) 
and the emergence of quality record re-
production equipment by engineers such 
as Norman Pickering made the hopes of 
the past a reality in 1947. In addition to 
these developments, news and examples 
of the new process of tape recording 
became visible, promising a major break-
through in the coming years. 
Therefore, the group of dedicated en-

gineers, active in the field of audio, formed 
a steering committee for the formation of 
a society interested in the field of audio 
engineering. They gave it the most appro-
priate name — The Audio Engineering So-
ciety. These interested individuals in-
cluded C. J. LeBel, who was to become 
the first AES President and a guiding light 
for the AES until his death in 1965, John 
D. Colvin, C. G. McProud, Norman C. 
Pickering and Chester A. Rackey. This 
committee was ably assisted by several 
others in the field and was effective in 
organizing the first meeting in March 1948. 
The meeting was held on a cold winter's 
night at the RCA Victor studios in New 
York City with about 150 interested parties 
attending. 
The dedication of the steering com-

mittee is apparent when you consider 
there was no mailing list available, just 
word of mouth, colleague to colleague. 
Suddenly, there was the basis of an 
organization. 

This first meeting resulted in formulating 
operating rules and a second meeting in 
March 1948, again at RCA Victor, was 
more formal in nature. After organizational 
discussions, a formal lecture by Dr. Harry 
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The TAMU-4 
Talkback Monitor Unit 

We've removed the headaches, 
decreased installation time, and 

increased your rack space! 

CALTON: • «en 
Ma *Jae ROM 

ara ors,   
TIVI, Penn 

o rl:ee) 

The TAMU-4 is designed as a simple, 
inexpensive monitor system, including 
a 4 channel mic mixer, 2 preamplifiers, 
and 2 speaker amplifiers. The 
switching logic, monitor speaker, and 
microphones are all taken care of. 
There is also a remote privacy function 
that can be activated for confidential 
discussion. All of this in a 3.5 inch rack 
mount unit! 

Systems featuring the TAMU-4 include: 
* Boardrooms 
* Conference facilities 
* Security systems 
* Classrooms 
* Hospitals 
For more Information on the TAMU-4 or 
our other unique products, call: 
1 - 800 -628-2084 

'em TSI 
le _ V Special Products Division 

393 Jericho Tpke., Mineola, NY 11501 
(516) 294 - 5390 Fax (516) 294 - 5008 
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Install Quality 
The SHM 20. As a contractor or consultant, 

you're faced with increasing client expectations. 

When providing audio equipment for a conference 

room, church, auditorium or any demanding 

situation... installing quality is a must. 

The SHM 20's high sensitivity, tight polar 

pattern, outstanding gain—before—feedback and 

sleek design provide just that. 

Ultimately, installing quality mics says something 

important about you—let beyerdynamic's worldwide 

reputation for quality and phenomenal long—term 

value speak for you. 

For more intbrmation call or write for our 94 page full-line catalog. 

SoundContracting beyerdynamicZ 
5-05 Burns Avenue, Hicksville, NY 11801 Tel. (516) 935-8000 Fax (516) 935-8018 

Olson on loudspeaker design started the 

technical information snowball rolling, and 
it has been rolling and gaining in magnitude 
in the ensuing years. 
From this meeting, and others in 1948, 

the Society spread to other areas of the 
country, with a rapid development in the 
West in Los Angeles and San Francisco 
and middle West (heartland) of the United 
States. 
Events were moving quickly; tape re-

cording had arrived and the many technol-
ogies "bottled up" during the second war 
exploded, and audio became of interest to 
consumers. To continue the information 
explosion, the AES organized its first con-
vention in 1949 which was a rather ambi-
tious undertaking for a fledgling society. 
The convention was held in New York, in 
October 1949 at the Hotel New Yorker. 
This first AES convention filled two floors 
of the hotel with over 40 exhibits which 
were to have a major, long range effect on 
the life of audio and its devotees. 
A program of importance, with papers 

presented, indicated the true need for an 
organization such as AES. This first con-
vention also included the staging of live 
versus recorded demonstrations, which 
set the stage for future years of such 
displays. Such difficult but fruitful demon-
stration, did a great deal towards attract-
ing not only the technically minded, but 
those in the creative field of music. Some 
of the first audio presentations of tape 
were previewed at the first AES 
Convention in 1949, plus binaural 
recordings, quality headsets and unique 
record manufacturing techniques, which 
were really a harbinger of the future. 
The Society's conventions have 

continuously provided a growth pattern, 
both for the Society and the field of audio 
engineering. Meetings and exchanging 
concepts made the Society grow. The 
Society operation rapidly spread through 
the use of sections that were forming all 
over the U.S. By 1953, the Society jumped 
from national borders to an international 
profile, with the formation of a Japan 
section. This section still flourishes, as 
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THE COMPETITION 
HATES OUR GUTS. 

It takes a lot 
of guts to com-
pare yourself to 
some of the 
biggest names in 
professional 
audio. 

Of course, 
when you offer 
the quality and 
features found 
inside the Audio 
Logic SC31 
Graphic Equalizer, 
it's easy to display more than a little extra 
intestinal fortitude. 

The SC31 is a powerful signal processing 
tool designed for professional use. It fea-
tures 31-1/2 octave centered bands of equali-
zation with selectable 6 dB or 12 dB of boost 
and cut. But that's just for starters. 

Take a look at the chart: It shows how 
the SC31 stacks up against the competi-
tion in the specs most important to audio 
engineers and sound contractors. 

Maximum output. Dynamic Range. 

Audi. Logic SC 31 RA NE GE 30 JBL, Urel 5547.4 Mark- Tekmk DN 300 

Noise Less than -90 dBm Less than -90 dBm Less than .90 dBm less than -90 dBm 

Maximum Output +27 dBm •24 dBm +22 dBm +22 dBm 

Dynamic Range +117dBm +114 dBm +112 dBm +112 dBm 

Frequency 18 Hz to 30 kHz 10 Hz to 40 kHz 20 Hz to 20 kHz 20 Hz to 20 kHz 
Response +/-0.5 dB -0/-3 dB +1/-2dB +/-0.5 dB 

Number of Bands 31 30 30 30 

THD Less than .005% Lms than . 01% Less than .5% Less than . 01% 
plus noise @ +22 dlim @ I kHz @ +4 dBm @ +22 dBm @ +4 @ 1 kHz 

Suggested 
Retail Price $55000 $699.00 $849.00 $995.00 

Frequency re-
sponse. Number 
of bands. Total 
Harmonic Distor-
tion plus noise. In 
every category, 
the SC31 comes 
out even or on top. 

In every cate-
gory, that is, ex-
cept price. Because 
the SC31 gives 
you all that capa-
bility, plus 

incomparable sound quality, for consider-
ably less than any other professional 
graphic equalizer. And that's what galls the 
competition most of all. 

For a hands-on demonstration of the 
SC31, visit your professional audio dealer or 
sound contractor. Or write 

Audio Logic, 5639 So. ...A 1.1=  
./J for additional information: 

Riley Lane, Salt Lake 
City, Utah 84107. AUDIO LOGIC 
Or call (801)268-8400. 0 198.71)01) Electronics Corporation 
*All specifications taken from manufacturer's published literature. 
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does the industry that the AES helped 
introduce into that nation. 
By the late 1950s members were en-

rolled in Europe, and by the late 1960s, the 
AES membership had spread even to the 
East into the Soviet, basically because of 

the Society's Journal. European and Inter-
national membership is now a significant 
percentage of the AES. 
The AES founded a technical Journal in 

1953. Prior to that time, technical articles 
of interest and Society news was published 

The future of multi- message 
storecasting and digital 
announcement is here. Bogen 
Communications has intro-
duced a message announcer 
and sequencer that is a full 
generation ahead of its time— 
with a price that is a throw 
back to the past. 

Ten messages, totaling up to 
four minutes, can be recorded 
into the MMS-10i digital 
memory. You can program 
up to ten sequences, each 
containing as many as four 

50 SPRING STREET 
RAMSEY, NJ 07446 

THE MMS-10i. 
THE IN-STORE 
ANNOUNCER 
THE RETAIL 
WORLD 
HAS BEEN 

WAITING FOR. 

messages, for playback at 
predetermined times. 

If your system includes back-
ground music, it can be faded 
in and out to frame each 
message. 

The MMS-10i is also perfect 
for "on-hold" or other timed 
announcements. It even has 
battery backup to assure 
continued operation. 

For more information, phone, 
FAX or circle our response 
number. 

BOGEN® 
(201) 934-8500 
FAX ( 201) 934-9832 

in a concerned and cooperative magazine, 
a pioneer of the time, entitled Audio 
Engineering. The Journal eventually be-
came the means of international 
expansion. The Journal has become the 
audio reference and prestigious guide of 
technical development throughout the 
world. The Journal and its authors are 
quoted in the world technical press. The 
formation work by Lewis Goodfriend, the 
first editor, has become a cornerstone of 
Society information programs and 
international growth. In the ensuing years, 
an expanded program of publications has 
made the Society a vital worldwide force 
in the rapid transmission of new ideas via 
the printed word. 
Complementing the Journal, the 

convention programs of the Society have 
annually aided the growth of the Society. 
The creation of a convention in Europe in 
1971, by dedicated European members, 
has in a decade seen the Society grow 
tenfold in membership in that area. The 
annual convention programs have been 
vital in providing a theater for technical 
information and simultaneous expansion of 
AES horizons in several areas of the world. 
The technical achievements of 

individuals were recognized soon after the 
formation of the Society, and annual 
awards of merit have been part of the So-

ciety's conventions. A separate listing of 
award recipients is furnished as an appen-
dix to this brief history, but it is well to 
remember here, that if a small dedicated 
group of volunteers did not go beyond their 
hopes and energies, a Society may not 
have been created and the work recog-
nized in the awards would not have been 
realized, or even perhaps not even under-
taken by the individuals honored, for there 
would not have been an organization to 
help spread the news of their individual 
accomplishments. 
The Society is a unique example of 

individual initiative, combined with the 
hard work of others, pulling together for 
a common purpose — the dissemination 
and encouragement of development of new 
technologies that push forward the 
frontiers of audio engineering. 
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WEST PENN WIRE 
FIBER OPTIC 
CABLES FOR 

CCTV SIGNAL AND 
DATA TRANSMISSION 

• 

11111111111111111 

WIM 

•  FFJEST PENN WIRE 

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

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

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

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

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

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

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

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

West Penn Wire 
P.O. Box 762 
2833 West Chestnut Street 
Washington, PA 15301 

M THE WIRE 
.ffl..if„sç.gnes  
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Testing 
the 

Test Equipment 
Sencore PA 81 Power Amplifier Analyzer 

BY MIKE KLASCO 

D
uring the last year we have exam-
ined computer-based acoustic an-
alysis systems such as the 

MLSSA, SYSid, and Hyperception. We 
have surveyed and tested contractor's aids 
and tools such as electronic range finders, 
contractor's calculators, CD test disks, 
signal injectors like Forward Innovations' 
gizmo, and the like. 
This month we are going to take a close 

look at Sencore's PA 81 power amplifier 
analyzer. The PA 81 combines 250 watt 
power amp dummy loads, dB/watt meters, 
monitor speakers, and DC sensing protec-
tion relays in an integrated package. The 
PA 81 is a useful instrument for a sound 
contractor, both for trouble shooting and 
for inspection and burn-in of power ampli-
fiers prior to installation. 
Sencore has been around for over 40 

years, and is well known as a quality sup-
plier of U.S. made test equipment for serv-
ice shops. In the last ten years almost all 
of the U.S. firms in this end of the test gear 
business have either resorted to importing 
off-shore products, gone out of business, 
or gone up-scale. Sencore has taken the 
last route, combining innovative design and 
a higher grade of performance than the 
generic test devices that are imported 
from Korea and Taiwan. 
About a year ago I came across Sen-

core's PA81 stereo power amplifier ana-
lyzer. I must admit that at first I could not 
see how they could charge $2,000 for a 

The PA81 can be used alone, or in conjunction 
with a scope and distortion analyzer. 

power amplifier test system that could not 
measure harmonic or IM distortion. After 
all, for this kind of money, or for another 
grand, you could get something from 
Sound Technology or Amber; or Audio 
Precision's new portable analyzer (which 
is a stand alone and does not require hook-
up to a computer like its bigger brother). 
Aside from distortion, why else would you 
want a power amplifier analyzer anyway? 
Well, the answer to that is what this review 
is about. 
The first part of the answer is simpli-

city of operation. I have spent a lot of time 

with computer-based test gear, and I am 
still enamored of the power of this ap-
proach. But I cannot deny that interfacing 
various boxes, fighting ground loops, noisy 
(EMI) computer power supplies, buggy 
software, and the hidden cost of training 
time for sophisticated operators of this 
equipment, means that computer-based 
test gear is not a solution for everybody. 

In any case, this month we will take Sen-
core's PA81 through its paces and see how 
useful this instrument would be to a sound 
contractor. 
So what do you do with this thing? If the 

PA 81 is not an amplifier distortion an-
alyzer, what does it do? You can check this 
list and see if you want to read the rest 
of the review and find out how well the PA 
81 lives up to its stated missions: inspec-
tion and troubleshooting of amplifiers. 

Inspection of power amplifiers before 
shipping to job site: 
The PA81 can be used as a stand alone 

test jig for power amplifiers. For an input 
signal you can use a signal generator or 
directly connect a CD player (and a test 
CD) to the line inputs of the PA81. 
Output of the power amplifier can be 

monitored on the dB/watt meters, the 
PA81's built-in monitor speakers, through 
headphones connected to the PA81's 
stereo headphone jack, or a scope con-
nected to the PA81's scope outputs. 
The dummy load resistors are fan cooled 

and can handle a long term amplifier burn-
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The xLAS-1, xLAS-3, & the xLAS-
10. Audio systems so versatile, 
imagination may be their only 
limitation. 

Let your imagination go. 
Imagine a system where you can create: 
An audio distribution amp from 2 in 8 out 
to 20 in 80 out with on board programming 
for mono, stereo, mixed stereo or any 
other combination; A full function 24 chan-
nel mic/line mixer; Or even an eight chan-
nel mixer with compression/limiting, EQ, 
and an eight output distribution amp... . all 
in the same package! 

Eliminates jury-rigging & all the wiring 
associated with separate components. 
Three different main frames allow you to 
choose from one module, three module or 
ten module capability. Containg their own 
back plane bussing system, the configu-
ration of choice can be easily assembled 
by simply setting the module's program-
ming switches and plugging in the mod-
ule. No more rat's nest external wiring or 
mish mash system set ups. And, their 
compact size allows them to go places 
where no separate component system 
can. In addtion, all units are table top, 
bracket, or rack mountable for ease of in-
stallation. 

Only sixteen modules create hundreds 
of variations. 
• Dual 1 x 4 audio DAs. 
• Compressor/noise gate. 
• 4 in/out mic/I mixer. 
• Master output mixer. 
• 4 x 4 switcher mixer. 
• 2 input HI/L0 shelving filter. 
• Remote controlled quad VCAs. 
• Digitally controlled 8 x 1 switcher. 
• Digitally controlled dry contact ma-

chine contol. 

Now, create over 200 different sound 
systems with the all new xLAS series 
of modular main frames & program-
mable plug-ins! 

• ...I., .tot 
te M. «MIR. 

• Intelligent zone paging. 
• Quad variable audio delay lines. 
• Programmable room combining. 
• And much, much more. 

The versatility of the systems is derived 
from both the unique multi-bussing ar-
rangement on the back planes and the 
programming DIP switches on the plug-in 
modules. Thus, by simply selecting the 
appropriate switch setting, all of the mix-
ing, routing & interconnects are achieved 
internally without any external lash ups. 
Additionally, external contacts are pro-
vided for special outside world applica-
tions. 

Installation couldn't be easier. 
All rear terminations are via unique plug-
in barrier strips which are wire captive 
and require no spade lugs or other type of 
terminal installation. Simply insert the 
wires into the block, tighter the screws. 
and plug the block into the back panel. 
The back panel also features individual 
label holders which accept the hook-up 
labels supplied with each module. 

Pricing & quality that makes anything 
else a high priced alternative. 
The xLAS series is the result of over 
twenty years of designing professional 
audio products for the most discerning 
users. Thus, you will find that all module 
edge connectors and sockets are plated 

witn precious metals; all ICs are socketed 
for ease of service; only the highest qual-
ity components are used throughout and 
performance is nothing less than state of 
the art. 

List pricing starts at a low $127 for the 
main frames and $158 for the modules 
with substantial discounts available for 
qual:fied dealers & contractors. 

Don't delay, call today. 
Call TOLL FREE: 

(800) 678-1357 

or FAX: (916) 635-0907 for further infor-
mation and let the xLAS series start sav-
ing you money & time and solve a lot of 
other problems in the process. 

RAMKO Fàâàeifilà 
3501-4 SUNRISE BLVD. 
RANCHO CORDOVA, CA 95742 



The PA 81 is a useful instrument for trouble shooting, and for inspection and burn-in of power 
amplifiers. 

in of 100 watts. Higher power level burn-in 
for limited time periods is permissible, 
with the maximum of 250 watts per chan-
nel for five minutes or 500 watts with the 
loads paralleled. 

If 100 watts continuous is too wimpy for 

you, Sencore is more than ready for the 
big stuff. A second box arrived shortly 
after the PA81, and in it was the matching 
PM82. This is the Power Max high wat-
tage accessory, which will handle 1000 
watts per channel continuous, and up to 
2500 watts intermittent, or 5 kW with both 

dummy loads paralleled. The PM82 is not 
a stand-alone instrument, and will only 
work with the PA81. The PM82 costs 
$2,000. 

If you know your way around the 
IEEE-488 bus, then you can interface the 
PA81 to a computer (which will need an 

IEEE-488 interface card) and you can 

automate your amplifier inspection pro-
cess. Is this silly? Not if you are doing a 
large job, like a stadium, race track, con-
cert/touring sound and need to check out 
50 or 100 power amps at a time! Sencore 
does not provide the software, so you will 
have to be comfortable with programming. 

Trouble-shooting on the test bench or 
job site: 
The PA81 is transportable and can be 

battery operated. The optional battery 
pack lasts about 5 hours on a charge. 
Using probes connected to the external 

input jacks, you can set the meters to 
measure DC volts, dBm, and dB program. 
The built-in monitor speakers have sel-

ectable impedance, from normal 4, 8, 16 
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ohm settings, but also a 10k ohm setting, 
so you can tap into the amplifier circuit and 
listen to an input or drive stage of the 

power amp to see (hear) where things 
have gone strange. 
The PA81 protects an amplifier's output 

stages from further damage due to high 
current when amplifier DC balance prob-
lems cause DC voltage to appear on the 
speaker outputs. A DC triggered breaker 
opens when 1 volt DC or more is present 
at either of the dummy load inputs. Each 
channel has a DC offset screwup indicator 
light. 
Most sound contractors have a checkout 

bench, and if yours is like mine, you al-
ready have too much stuff connected by 
too many cables. The PA81 allows you to 
get rid of those big dummy resistors (and 
the small fan that you probably have near-

by), and the PA81's internal monitor 
speakers eliminate the 4-inch speaker 
dangling from a wire. The DC offset in-
dicator, protection circuits, and power 
meters are probably nice new additions to 
your checkout bench. The power meters 
each have six LEDs along the top, pro-
viding clear indication of power range (-60, 
-40, -20, 0 dB, +20, and +40). The 
operator can select the range or use the 
unit's autorange function. There is also an 
LED for negative DC volts indication on 
each meter. 

PHYSICAL DESCRIPTION 
The PA81 is 14" wide, 7" high, and 17" 

deep and weighs a bit less than 16 pounds. 
The case is gray, has a handle on each 

side, and has a metal body, with engineer-
ing plastic front and rear panels. Behind 
the panels are sheet metal. The circuit 

board with the power resistors is encased 
in its own subchassis which is fan cooled. 
The power supply is external. Construc-
tion and layout are clean, obvious atten-
tion has been paid to EMI and hum 
shielding, and the unit is robust and looks 
like it will withstand being dragged around. 

DOCUMENTATION 
The 36-page instruction manual for the 

PAM is well written and comprehensive. 
It includes front and rear panel diagrams, 
an operation section, maintenance tips and 
application notes. An index would be a nice 
addition. Just beneath the front panel of 

the unit is a ' pull chart' which contains 
clear instructions on using the PA81 for 
typical measurements. Sencore has also 
prepared additional application tips bulle-
tins for the PA81. A separate manual for 
maintenance with schematics is included. 
Using the PAM as an addition to a full 

test lab: If you have a scope, and maybe 
a distortion analyzer, the PA81 is still a 
useful addition. Power amplifiers, when 
run at low levels, tend to be on their best 
behavior. High power operation means 
higher temperatures, which translates to 
shifts in component values, and occasional-
ly intermittent and/or catastrophic failures. 
For troubleshooting intermittent high 
power related problems, or just evaluating 
the high output stability of a new power 
amplifier's performance, the PAM is quite 
handy. 
I will briefly mention a few things you 

can check for: 
DC offset or balance problems. These 

are still common as amplifiers get hot, and 
especially as they age. This may cause 
premature clipping of the top or bottom of 
the waveform as the output level is in-
creased. Using a signal generator (or sine 

wave test signal from a CD) and your 
scope, you can observe a flat top (or bot-
tom) of the waveform. Excessive DC 
voltage may also be measurable on the 
output and you can use the PA81's exter-
nal input and meters to check this. 



Clipping. Premature clipping can be 
caused by a transistor biasing problem (or 
no bias), power supply component failure, 
or a problem in the driver stage. Clipping 
is checked the same as DC offset, using 
a sinewave source and a scope. 

Open Load Testing. After a power 
amplifier has been serviced (such as in 

replacement of the output transistors), it 
is always a good idea to first perform an 
open load test. With an open load, no cur-
rent will flow, and if you have screwed up, 
it is unlikely that you will damage much. 
Aside from the low impedance loads, the 
PA81 has an open load setting. 

The PA81 uses non-inductive load re-
sistors, and it is too bad the PA81 does not 
also offer one or two "nasty load modes." 
For example, subwoofers that are parallel-
ed can be a highly reactive load. Big 
magnets, big voice coils, and low im-
pedance can really set off some power 
amplifiers' volt-amp protection circuits, 
especially if the power amp is bridged. It 
would be a nice additional feature to be 
able to evaluate this with the PA81. 

The SR68, a Cheaper solution. The 
PA81 is a reasonable value for what it does 
(and for what is inside of the box). But if 
you do not have $2,000 to spare for a 
power amplifier analyzer, then you ought 
to consider Sencore's SR68 Stereo Read-
out troubleshooter. At $600 this is a more 
modest device than the PA81. The SR68 
consists of two meters that read out in dB 
or watts. Amplifiers can be tested at up 
to 100 watts per channel short term, or 
the SR68 can be substituted to check a 
suspect speaker load. The dual meters are 
useful in monitoring both channels simul-
taneously as well as checking channel sep-
aration (to -40 dB). Impedance settings of 
10 K ohm, 4, 8, 16, or 32 ohms are offered 
through switch selection. Operation is ac 
or optional battery, so this might be a 
preferred solution if the amplifier load to 
be monitored at the installation is at an 
awkward location. Sencore tells me that 
they are phasing out the SR68, but that 
they still have a few hundred left. 

Conclusion. The PA81 is a worthwhile 
addition to any test bench that must check 

out or trouble-shoot amplifiers that are to 
be used at high power operation. The PA81 
can be used alone, or in conjunction with 
a scope and distortion analyzer. It is well 
constructed, everything worked as 
claimed, and the manual was readable. If 
you have the money, then you can go all 
the way and also buy the PM82 and warm 

your lab while you test power amps at up 

to 5 kW. Conversely, Sencore can supply 
you (at least until their supply runs out), 
with the SR68 amplifier tester, if you have 
more pressing places to put a few grand. 
Sencore markets their products directly 

(800-SENCORE), has financing programs 
and even takes credit cards! 

YOU AS I) 
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• 60' x 30° horn for farfield coverage 
• L-Pad for nearfield horn 
• Fully adjustable 90 x 40° horn for 
nearfield coverage 
• Trapezoid shape for easy arraying 
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• Integral hardware for easy rigging 
• Choice of side panels to match decor 
• Choice of grill colors to match decor 
• Can be used in single or multiple 
configuration 

(Ii) 

OAP Audio, Inc. 
310 Peachtree 

Industrial Boulevard 

Buford, GA 30518 
Phone: 404/945-1028 
FAX: 404/945-1843 

oop-114 Audio Inc. 
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Coaxial 
Loudspeakers 
From Beginnings to Present Day 

BY PAMELA MICHAEL and MIKE KLASCO 

Loudspeaker design has changed 
surprisingly little since 1924 when 
Chester W. Rice and Edward 

Kellogg of the General Electric Company 
patented the dynamic loudspeaker that 
was the forerunner of today's speakers. 
Prior to 1924, loudspeaker technology had 
advanced slowly and uneventfully (with the 
notable exception of the exponential horn 
developed by American physicist Arthur 
Webster in 1919) from the early electro-
dynamic patent issued in Germany to 
Werner von Siemens in 1874. The daunt-
ing nature of the design problems to be 
faced is one of the principal reasons for the 
rather slow pace of loudspeaker develop-
ment and innovation. 

It is certainly no mystery as to why the 
loudspeaker is generally considered the 
weak link in the audio chain: the challenges 
are many — the frequency range of human 
hearing is 20 to 20,000 cycles per second, 
and sounds vary greatly in intensity and 
character; factors such as efficiency and 
uniformity of response and directivity also 
must be taken into account. Luckily, some 
of the difficult requirements of reproducing 
sounds accurately are mitigated by the in-
frequent occurrence of certain sounds and 
by the compensating nature of the ear. 

In principle, it is fairly easy to achieve 
good mid-range and high frequency re-
sponse, but efficient production of bass re-
quires space: surface area to push the air, 
or a horn with a large aperture. There are 
ways around this dilemma, some more ef-
fective than others. Space — size — 

Pamela Michael is a freelance writer in the 
Sound & Communications industry and Mike 
Klasco is Sound & Communications' Technical 
Editor. 

however, seems to have been one of the 
last frontiers broached by designers. The 
challenges of fidelity and power handling 
apparently proved difficult enough to oc-
cupy engineers for many years. 

Saving space was undoubtedly one of 
the primary motivations for the initial 
development of coaxial loudspeakers in the 
1940s. Today, in situations where every 
inch might count — in automobiles, on 
stage, in recording studios — the advan-
tages of coax construction are still ap-
parent. In making a two-way speaker into 
a single unit by building the high frequen-
cy element within or in front of the woofer, 
designers gained the additional benefit of 

Saving space was 
undoubtedly one of 
the primary 
motivations for the 
initial development of 
coaxial loudspeakers 
in the 1940s. 

reducing some of the interactive effects by 
putting everything in one location. In this 
way, due to the spacing between the 
drivers, you're able to get the tweeter's 
sound radiation much closer to the woofer. 
Thus, the sound source is closer to 
"point-source," a situation considered 
ideal by most designers. Most of the early 
coaxes were intended for use as studio 
monitors, where precise imagery is impor-
tant and output requirements are not ex-

cessive (at least compared to sound 
reinforcement). 
The coax category covers a number of 

significantly different variations in con-
struction as well as a wide range of applica-
tions. The first coax was from Altec 
Lansing. Its beginnings can be traced to 
the early 1940s and was designed by Jim 
Lansing. The Altec coax is comprised of 
a woofer with a compression driver 
mounted behind the woofer's magnetic 
structure. Through the center of the 
woofer is a tapered vent which forms the 
initial horn flare. The pole piece extends 
beyond the cone and continues on as a 
horn. 
The larger the horn mouth is, the lower 

in frequency the horn can be taken based 
on considerations of loading and pattern 
control. The larger the horn is, the more 
it shadows the woofer's midrange output, 
causing diffraction and interference effects. 
It is also a bit of a challenge for the design 
engineer to work up a compliance and seal 
for the woofer's voice coil gap between the 
horn and the woofer, as there is no longer 
a dust cap. 
An alternative approach, the "dual con-

centric" was introduced by Tammy a few 
years after the Altec Duplex coax was in-
troduced. These transducers were similar 
in that a woofer and compression driver 
were used. The difference was that the 
low frequency cone is used as a direct ex-
tension of the high frequency horn. Only 
a short transition flare is used to smooth 
the high frequency compression driver's 
expansion and instead of continuing as a 
separate horn, the cone is used as the 
horn. Shadowing problems from the 
woofers output were eliminated and phase 
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Conversation 
Piece. 

Its' the "talk back" voice paging technology 
everyone is talking about. 

If your customers' talk back paging system isn't 
from Wheelock, they might as well be talking to 
themselves. 

Because Wheelock's amplified talk back systems can 
give them the kind of performance that's unheard of 
in two-way telephone-to-speaker communication. 

Wherever a telephone is inaccessible or people 
must respond hands free, a quality talk back system is 
a must—whether it's for a computer room, laboratory, 
factory warehouse, loading dock, auto service center, 
or hospital operating, exam, x-ray and nursery room. 

Featuring an omni-directional microphone and a 
pre-amplifier for talk back, Wheelock's TBH-104 and 
TBM-101 speak well for your customers— providing 
fast, noiseless operation, no word clipping and supe-
rior talk back distances, direction and intelligibility 
The TBM-101 has a 4" speaker and 1W amplifier for 
paging, while the TBH-104 has a 4W amplifier and 
one or two remote horns for paging. Both provide 

separate talk back and paging volume controls, as 
well as a privacy LED. 

And Wheelock paging products not only make great 
conversation, but they offer a wide variety of paging 
applications, all types of telephone access, zone pag-
ing, background music and tone alerting. 

Whether it's a 70V central amplifier system or a 24 
VDC amplified speaker system...when you choose 
Wheelock, you've made the right choice. With highly 
experienced technical support engineers and knowl-
edgeable customer service representatives as close as 
your phone. 

To cash in on Wheelock's 60 years of experience in 
easy-to-sell, easy-to-install telephone system add-ons, 
call 800-631-2148. Or contact Wheelock, Inc., 273 
Branchport Avenue, Long Branch, NJ 07740. 

And let's talk. 

wheelock INC. 
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Coax Histoty: (from left to right) cross section of the Altec Lansing 604E, the E-V model SP15 coax and the JBL 2145 coax. 

linearity and smoothness improved in the 
crossover region. The dust cap problem 
is eliminated by using an acoustically 
transparent dust cap. Unfortunately, you 
get rid of one problem, you always manage 
to accumulate others. By using the cone 
as part of the high frequency horn, you 
have a circular pattern rather than a rec-
tangular pattern. 
A separate horn allows different horizon-

tal and vertical patterns, and your high fre-

quency horn flare is not at the mercy of 
the woofer cone's body shape as with the 
Tannoy axio-symmetric approach. Since 
most rooms are rectangular, the "axio-
symmetric- pattern is not always ap-
propriate. For well behaved rooms, short 
or medium throw applications, critical 
monitoring, or in the special coverage 
situation of ceiling speakers, the typically 
smoother response of axio-symmetric 
speakers hold their own. 

Still other considerations are the woofer 
voice coil diameter and the compression 
driver dome diaphragm diameter. The 
larger the woofer's voice coil diameter, the 
larger the compression driver's diaphragm 
can be. Proper selection of these par-
ameters depend on acoustic output re-
quirements, cost considerations, crossover 
point, and so on. There is no set rule here, 
just a lot of wisdom and witchcraft. For ex-
ample, an experienced speaker engineer 

SOUNDSPHERE LOUDSPEAKER HITS HOME RUN 
IN CINCINNATI ... 
If you didn't register for The NSCA Trade Show at the Hyatt Regency 

Cincinnati, you missed hearing a single Soundsphere #168 loud-

speaker providing background music to four levels of the large 

atrium. This includes the lounge bar where music in the evening, 
emitting from the speaker, provides piano-bar type ambience. 

Richard Carlson, the Hyatt general manager stated, "The Sound-

sphere speaker in the four-story atrium lobby of the Hyatt Regency 
Cincinnati has really enhanced the hotel's atmosphere. The system 
is clean and crisp in quality, and is a pleasant addition to our Sun-

garden Lounge, our restaurant Findlay's and all the public areas into 
which it reaches." 

The baseball theme of banners and the large Cincinnati Reds cap is 

continued in the permanent "Home run," a floating White #168 
Soundsphere loudspeaker. Allen Volz of Industrial Communica-

tions and Sound, the contractor, mentioned that "it was a very easy 
and simple installation." 

Many other hotel, mall and office building atriums have Sound-

sphere loudspeakers to solve the problem of even distribution of 

voice page and background music in these highly reverberant envi-
ronments. In many instances they are color coordinated to the 

design scheme of the location. 

There are 5 different models of Soundsphere loudspeakers to help 

you solve problems in difficult environments. Call us to assist with 
your next challenging situation. 

SOUNDSPHERE A PRODUCT OF SONIC SYSTEMS, INC. 
737 Canal Street • Bldg 23B • Stamford, CT 06902 • USA • Tel 12031 356-1130 
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can use a large voice coil diameter on the 
woofer and still get clean mid-range from 
it by using the right cone materials, op-
timum cone body shape and voice coil wire 
selection. A horn that would seemingly 

"shadow" the woofer can work as a phase 
equalizer if the proper dimensions and ab-
sorptive materials are used. There are 
numerous examples of outstanding and 
flawed designs in both the separate horn 
coaxial and combined cone/horn coaxial 
designs. Altec and Tannoy were joined by 
RCA, Stentorian, B.T.H. and a few other 
manufacturers in the coaxial business in 
the 1950s. 

In the 1960s coaxial speakers became 
popular with do-it-yourself audio hob-
byists. Raw frame coaxes from Altec, JBL, 
Jensen, Electro-Voice, University, Stevens 
Trusonic, and even Pioneer were built in-
to living room end tables, wall cabinets, 

Tannoy Monitor Series Low frequency unit. 

even into walls. Many of these coaxial, 
such as JBL's " Composite" transducers, 
used a direct radiator tweeter mounted in 
front of the woofer. The popularity of 
stereo made the combination of the high 
frequency radiator within the woofer ap-
pealing, although most of these trans-
ducers wanted to be in enormous en-

closures. Coaxials gave way to triaxials 

using mid- and high-frequency horns. 
Eventually the compact but inefficient 
acoustic suspension speaker system kill-
ed off the raw frame audiophile trans-
ducer/bass reflex enclosure business. 
Autosound engineers embraced coaxials 

because of the space limitations in 
automobiles, and the inexpensive coaxial 
was born. Typically these speakers mount 
a tweeter in front of the woofer, like the 
original JBL "Composite" transducer, but 
are far more modest in their construction. 
With many off-shore suppliers manufactur-
ing these commodity speakers, vendors to 
the sound contracting industry adopted 
these speakers for applications in ceiling 
installations (and we will also cover this 
category in Part 2 of this article). 
TGI/Tannoy is still strong on coaxial 

loudspeakers. Sales & Marketing Direc-
tor Bill Calma cites the recent prolifera-

"BEAST OF BURDEN" 
111111 

CH2 

• NV 

• 

Today's church facility often serves many functions: worship, lectures, concerts and other community activities. 
When the demands on a sound system are many and varied, turn to the MA 6, a 

flexible multi-channel amplifier that performs a variety of functions with minimum 
cost and bulk. It boasts 900 watts of proven reliable power that can be divided up many 
different ways. Drive a large pair of biamped concert speakers. Or deliver completely 

different program material to six separate locations. 
Consider the amplifier that never becomes obsolete, that instantly re-adapts to a church's changing 

needs. The MA 6, the smart long-term investment from Rane. 

RANE CORPORATION 10802-47th Ave. W., Everett, WA 98204. (206) 355-6000 
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This is the one. The one with the 

new speaker. The one with digital 

processing. The first one of its kind. 

It's the YST S1520S speaker system. 

And it's not what you're used to. 

First things 

first, let's talk YST. 

It stands for Yamaha Active Servo 

Technology. It lets us make some 

unorthodox cabinet tunings in the 

S1520S speakers. In other speakers 

these tunings would leave you with 

under-damped low-frequency 

output. But YST recovers woofer 

damping electronically. What you 

get is tight low-frequency output. 

little at all. By locking in selected 

parameters you can prevent the sys-

tem from being pushed too far. It can 

set delays up to 1.3 seconds in incre-

ments of 20 µsec. While digital EQ 

lets you do all kinds of fine-tuning. 

Right from the box, the C20's ROM 

contains programs all set to make the 

S1520S sound great. And there's 

plenty of memory left over to store 

your own modifications. 

The system also includes the Y20. 

It's the heart and soul of YST. The 

Y20 monitors Back EME While it 

impregnated cone. The system is 

available with an interchangeable 

medium format horn in 60 or 105 

degree versions. And best of all, the 

S1520S is just the first in a line of 

high-end Yamaha speakers that will 

have YST. 

Now how do you 

rig a system like 

this? Yamaha has 

answered all the 

questions of rigging 

with the CRG1520 

Component Rigging 

Grid. It's designed to make rigging 

simple and secure. It's a modular 

One YST S1520S System fits all. 

And range that extends lower than 

other speakers this size (all the way 

down to 50 Hz). 

To all this we've added state-of-

the-art digital processing. It's the C20 

Digital System Controller. And it 

makes the system easily program-

mable. You can adjust EQ, cross-

over, time/phase alignments and a 

lot more. So you can customize the 

sound to whatever situation you get 

into. Whether it's a picnic for the 

company big-wig or a convention 

for thousands of them. 

The C20 can give users total pro-

graming access or limit it to very 

electronically synthesizes 

parameters for the woofer. 

The result is more precise 

woofer control with less 

distortion and less acous-

tic interaction between 

the drivers. 

The Y20 also gives you the ability 

to use any professional power ampli-

fier you want. And 

because it's designed 

to fit right into the amp rack, there's 

no need for added sense wires to the 

speakers. And calibrating it is a sim-

ple set-it-and-forget-it procedure. 

Now back to that YST speaker. 

It's got a 15" high power, high sen-

sitivity woofer with a carbon fiber 

grid system. 

So it lets you 

attach cabinets 

to each other. 

The grid hard-

ware locks into 

Aeroquip stud fittings 

built into the top and bottom of the 

cabinet. So arrays of any size and 

shape can be easily constructed. 

There is no other system like the 

YST S1520S. It's the one that's digi-

tal. It's the one with YST. It's the one 

system that fits all. It's the one that's 

available from selected Yamaha 

dealers and contractors. 

YAMAHA 
01991 Yamaha Corporation of America, Professional Audio Products, P.O. Box 6600, Buena Park, California 90622-6600. 
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tion of point-source drivers (up from a 
handful in 1980) as an indication that Tan-
noy's research and development emphasis 
on phase coherent drivers (which must be 
point- source) is well placed. 

"While the industry is in a frenzy of 

designing hardware and software packages 
to manipulate speakers to behave better," 
he says, "we feel it is more necessary to 
concentrate on improving the drivers 
themselves. There is no computer pro-
gram or software that an solve problems 
inherent in the transducers themselves; 

they can only control them better. We're 
staunch advocates of the point-source ap-
proach." 
Tannoy's new Contractor Series, in-

troduced at NSCA in April, represents the 
company's sixth retooling since 1947. 
Tannoy also offers a Monitor Series of 
coaxes. The company has paid special at-

tention to materials, adhesives and cabinet 
construction, utilizing " Differential 
Material Technology" and extensive CAD 
modeling in the design process. Their ap-
proach to crossover network design is 
rather minimalist (their own word for it). 
The series includes System 8 NFM, which 
has an 8-inch Dual-Concentric driver; the 
System 10 DMT with a 10-inch Dual-
Concentric; the System 12 DMT with a 
12- inch; a 15-inch System 15 DMT; and 
the System 215 DMT which features a 
15-inch Dual Concentric and a 15-inch bass 

unit. 
Altec's 604-8K is a refined version of the 

original 604 studio monitor. The current 
604-8K incorporates several technological 
advances in its design. Its power has been 
increased as materials for drivers im-
proved, and earlier revisions included 
Altec's Mantaray constant directivity horn 

NO HOME RUN WIRING 
Introducing the 

5000 Audio/Visual 
Nurse Call System 

By MEHLICH 
("Maylick") 

The master and all remote stations (up to 100 
plus 10 door monitors) can be connected 

to a 16 conductor cable. 

• Fewer cable requirements U Fewer & simpler connections 
• Simple system design U Easy future expansion 

• No wire labeling necessary 

See the 5000 system at the NSCA convention 
th 0821 / May 20-22 - Cincinnati, Ohio 

German Engineering 
Made in the USA 

Mehlich Electronics, Inc. 
P.O. Box 33276 
Raleigh, North Carolina 27636-3276 
Tel (919) 832-4292 

with improved high-frequency dispersion 
and their "Tangerine" phasing plug, 
designed to reduce the problem of high-
frequency loss. (Altec's other coaxial 
speakers use direct radiating tweeters and 
will be discussed in the next installment 
of this article.) 
Another speaker that started out as a 

refinement of the original 604 was the 
UREI coax, now marketed and owned by 
JBL. The first generation UREI studio 
monitor introduced a number of important 
refinements to coaxial. These were one of 
the first speakers to be time aligned using 
Ed Long's techniques. Group delay in the 
crossover was used to compensate for the 
slightly offset acoustic centers of the 
woofer and compression driver. The horn 
design was patented, it featured a diffrac-
tion buffer for impedance matching (im-
proved transient response), and slots in 

Faster than the speed of sound. 
More powerful than a computer-controlled amplifier. 

Able to leap 120 db spi in a single bound (without clipping!) 
Is it an amp? Is it a speaker? 

Our fearless ANSWERMAN 
will tackle everything from the most basic to the 

most difficult of questions relating to the 
Sound & Communications, industry. The all-
knowing all- seeing audio guru is more than 

capable of answering ANY question that could 

possibly be on your minds. 

Send your Questions to: The Answerman 

SOUND 
C/O COMMUNICATIONS 

25 Willowdale Ave. 

Port Washington, NY 11050 

Call: ( 516) 767-2500 Fax: ( 516) 767-9335 
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the sides of the horn for minimizing mid-
range shadowing effects. UREI's products 
have gone through a number of genera-
tions, with the current generation being 
based on JBL transducers. Aside from the 
original 15-inch diameter coaxial version, 
a 12-inch coaxial was introduced a few 
years ago. UREI products are sold as com-
plete speaker systems rather than 
components. 
JBL has traditionally had a " Composite 

speaker" in their product line and their 
most recent coaxial effort, the 2100 Series, 
includes both compression drivers and 
direct radiator dome high frequency units. 
These include the 2142H, 2152H and 
2155H. The 2142H has a 12-inch woofer 
and a dome tweeter (more on this in Part 
2). The 2152H and 2155H are, respective-
ly, a 12-inch and a 15-inch woofer with 

titanium dome compression drivers with 

JBL's diamond surround fitted to what JBL 
calls their " Flat-Front Bi-Radial horn," 
which provides a smoother power re-
sponse, lower distortion and a more con-
stant coverage over the operating band-
width. The horns are larger than what is 
typically used in coaxial for better control 
of the coverage in the voice range. Both 
the 2152H and the 2155H are equipped 
with wound-on-edge voice coils. 

PAS's CXL-80C speaker is generally of 
similar configuration to the Altec and UREI 
coaxial, but with an added element of flex-
ibility. It has a 12-inch bass driver and has 
a bolt-on driver assembly that will accept 
any standard four bolt 1-inch compression 
driver, theirs or one of your choosing — 
a nifty feature in some job situations which 
allows the sound contractor to tailor the 
speaker to specific applications. Model 
CXL-2580C has a 15-inch woofer and the 

same unique bolt-on driver feature. Their 
model CX15-80C has a 15-inch woofer and 
will accept any 2-inch compression driver. 
PAS makes good use of the compact 

frontal area presented by a coax in their 
stage monitors, although one of the first 
efforts at a coaxial stage monitor was 
demonstrated by Turbosound in 1986 with 
their TFM-2. This is a 15-inch coaxial 
transducer which was then loaded by a 

sophisticated horn. The horn loaded both 
the woofer and the compression driver. 
This interesting design has very high out-
put with compact frontal area, but the 
monitor is deep due to the compression 
driver mounted behind the woofer and the 
short horn in front of the woofer. 

This interchangeable compression 
driver feature is also offered by Eden, a 
small, thirteen year old rnidwestern com-
pany that handbuilds their products. 

CAL SWITCH 
CALIFORNIA SWITCH & SIGNAL, INC. 

Adapters 
Connectors 
Jack Panels 
Jacks 
Plugs 
Switches 

** We Stock The Complete 

Switchcraft Line ** 

Makes Buying Easier 
With 

Switchcraft e 
A Raytheon Company 

••••1111. 

Call (800) CAL- SWCH Today! 

We Offer 
Fast Delivery 

Custom Assembly 
Custom Engraving 

Custom Modification 

13717 South Normandie Avenue • Gardena, California 90249 • (213) 538-9830 • FAX (213) 327-2741 
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Anyone's screw-on type high-frequency 
driver can work on the back of their coax, 
which uses a standard 1%-inch thread 

coupler, or you can use Eden's ferrofluid 
cooled driver. Eden's loudspeaker ap-
proach is similar to Tannoy's in that they 
go through the pole piece and have an ex-
it horn built into the steel pole of the 
speaker and use the cone as the final horn 
section. Says Eden President David Nord-
schow, "We've given up some flowery 
aspects of the specifications — the ones 
that don't mean too much in the real world 
— and concentrated on making a solid, 
rugged device that's pleasing to listen to, 
but operates in a little more restricted 
bandwidth." 

A different approach to flexibility, in this 
case coverage, is offered by OAP in their 
C-1 speaker system. A coaxial speaker (a 
PAS 12-inch with a 60 x 30 horn) is used 
for far- field coverage, plus a separate and 
adjustable 90 x 40 horn is used for near-
field coverage. The C-1 is popular with 

Coaxes "offer a tight, 
smaller box, tight 
pattern control and 
not a lot of bleed 
from one unit to 
another." 

sound contractors in church installations 
and its trapezoid shape and integral hard-
ware lend itself to arrays. (OAP is also 
about to introduce a high output horn-
within-a-horn coaxial and this will be 
discussed in Part 2.) 

Also new are four coaxes from Sammi. 
Sammi, using the trademark SAAT, is a 
new brand name in U.S. pro audio. Actual-
ly, the firm was founded in 1962 as Korea's 
first speaker company and is a major OEM 
supplier with a number of factories, in-
cluding one in Kentucky. Sanuni's coaxes 

are the CX08-B50, an 8-inch; CX10-A100, 
a 10-inch, CX12-A200, a 12-inch; and the 
CX15-A200, a 15-inch. The 8-inch and the 
10-inch use the cone for the horn, the 
12-inch and the 15-inch have a small, 

The Emilar ELC 15 D coax. 

separate horn bolted on. All versions, in-
cluding the 8-inch and 10-inch, use a true 
compression driver behind the woofer. 
E3MC, manufacturer of Emilar 

speakers, is introducing a new, spherical 
stage monitor at AES, with 15-inch coaxes 
and custom crossover. Norman Coffins, 
E3MC President, says this space saver 
will also be useful in bars and small en-
closures. The Emilar line includes a 

10-inch, two 12-inch and a 15-inch coax, 
the ELK10, ELK12, ELC12, and ELC15, 
respectively. 

Gauss, a sister company to Altec, offers 
a high-sensitivity, small slant stage monitor 
coax (Model 3285). It sacrifices a little 
bottom end for increased sensitivity, and 
a little on the top for some extra power 
handling, typical engineering trade offs in 
coax design. National Sales Manager Paul 
Hugo says, "A lot of people are interested 
in coax for stage monitoring. And no 
wonder — they offer a tight, smaller box, 
tight pattern control, and not a lot of bleed 
from one unit to another when multiples 
are used on stage." 

The 3285 is also being used in high ceil-
ing applications (over 30 feet) in conven-
tions centers, ballrooms. At the high end 
of the market at just under $1,000, the 
Gauss, like coaxes in general, can still be 
very cost effective when replacing two or 
three other speakers of lower sensitivity 
or power handling. The 3285 is also being 
installed in churches and clubs when sup-
plemented by a subwoofer. Hugo cited a 
sound contractor who used the 3285 in a 
church in North Carolina and installed the 

subwoofer beneath the riser. Gauss also 
has a 12-inch coax, the 3288, intended for 
the studio market, though not as a close 
field monitor. Hugo suggests that the 3288 
is a good choice for a mobile studio, or the 
like. The box is 11/2 -feet-2-feet, too big to 
put on a console bridge, though. Gauss 
Model 3588 is a real full- range 15-inch 
speaker, at 3-4 cubic feet internal volume. 

Cross section of the Gauss 3285 coax. 

Radian, like Tannoy, uses the cone as 
an extension of the horn. Starting out in 
the studio monitor realm, as so many coax 
manufacturers do, Radian now offer coaxes 
for many applications in 8-inch, 10-inch and 
12-inch models, and has four different 
lines. Radian Director of Sales and Mar-
keting Jeff Phillips says that when Radian 
looked at fields outside studio monitors the 
engineering trade offs that afford lower ef-
ficiency but give a wider bandwidth didn't 

"People would rather 
lose an octave in the 
bass and gain a 
couple of dB in 
efficiency. The 
approach we use 
gained up to 4.5 dB." 

make sense. "People would rather lose an 
octave in the bass," he says, "and gain a 
couple of dB in efficiency. The approach 
we use in the 500/2 Series gained up to 
4.5 dB on some of the models — they're 
being used in high powered applications for 
ballrooms, portable sound, gymnasiums, 
and so on. Coaxes make a lot of sense 
where you need a lot of sound coming from 
one source, but need a small and in-
conspicuous box." 
The Contractor 500/2 Series speakers 

have 1-inch compression drivers on the 
back and feature Radian's proprietary 
"FIH" phasing plug. The Radian 500 
Series is an economical alternative pack-
age suitable for live music, voice reinforce-
ment and other high level applications for 
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Can you find the choir mies in this picture? 
Neither can the audience. 

Introducing the new, affordable 
Crown CM-30 microphone. Destined to 
be heard—but not seen—in churches, 
auditoriums and schools everywhere. 

Extremely compact, the CM-30 is 
nearly invisible when positioned over 
choirs or other large ensembles. But don't 
let its small profile fool you: the CM-30 
is a giant when it comes to features. 

This supercardioid electret condenser 
microphone delivers a smooth, wide-
range response for natural reproductions 
of the singing voice, the organ or other 
musical instruments. 

The CM-30 microphone filters out 
very low frequencies to reduce distract-

ing -room rumble." And its tight direc-
tional pickup pattern rejects unwanted 
background noise and room reverb. 

With impressive gain-before-feed-
back and higher output than many mics, 

you'll find the 
CM-30 an 
exceptional 
choice for 
church choirs, 
schools or 
stage produc-
tions. 

Suspended from the ceiling by its 
own slim cable, the CM-30 installs 
quickly. The microphone connects 
easily to the power module with input/ 

output terminal blocks which eliminate 
connectors. The module fits neatly into 
a standard electrical box for a clean, un-
cluttered appearance. 

Like all Crown microphones, the 
CM-30 carries a full three-year uncondi-
tional warranty against malfunction with a 
lifetime warranty on the acoustic system.* 

For more information on our complete 
line of microphones see your Crown 
dealer or call toll-free: 1-800-535-6289. 

*See your local Crown dealer for tall warranty details. 

crown 
Guaranteed Excellence 

R O. Box 1000 • Elkhart, IN 46515-1000 
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The paradox of commercial 

sound installation is the 

discovery that audio 

components rugged enough for 

commercial applications are not 

necessarily true high fidelity. 

Finding the precise ratio of 

durability and high end 

performance is key to successful 

installations. 

Introducing the SR-6 

subwoofer by Celestion. Shown 

here with the popular Studio-3 

and Studio-5 Monitors. This 

system is right on target when 

specifications require true high 

fidelity, cased inside small, 

sturdy cabinetry. Celestion 

monitor systems are capable of 

providing the full spectrum of 

audio requirements, from 

aggressive to subtle in-fill. 

Contact your local 

dealer, or Celestion for technical 

information and the name of 

your nearest Celestion retailer. 

Concise. 
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sound contractors; the 5000 Series is 
essentially the same package, but with 
heavy duty cast aluminum frame construc-
tion. Radian's Monitor Standard Series is 
based on the same coax principles, de-
signed especially for the recording studio 
and other critical applications. These 
systems are available for both close field 
use and far field use. 
One of the output limitations of coaxial 

are thermal problems. Most modern high 
output woofers use vented pole pieces or 
other refinements of this technique to cool 
the woofer's voice coil. With a compres-
sion driver mounted behind the woofer and 
using the vented pole for a path for the 
high frequencies, vented pole piece cooling 
must be omitted; therefore most coaxial 

Most modern high 
output woofers use 
vented pole pieces or 
other refinements of 
this technique to cool 
the woofer's voice 
coil. 

speakers are more vulnerable to power 
compression effects and voice coil burnout 
at high power levels. An unusual solution 
to this is used by the Bond DF-12 in their 
coaxial. A centrifugal blower forces air 
from outside the cabinet to cool both the 
low and high frequency drivers. The DF-12 
uses a 12-inch woofer and a compression 
driver with a choice of horn patterns in-
cluding 40 x 40 and 60 x 60 and 80 x 40. 

In Part 2 of this article, we'll take a look 
at derivative coaxes, from modest bread 
and butter ceiling speakers that merely 
mount a tweeter in front of the woofer, to 
more ambitious direct radiator and wave-
guide high frequency transducers inte-
grated into the woofer from E-V, JBL, 
Altec and others, to Tannoy's radical ICT 
inductive coupling technique that bypasses 
the need for a high frequency magnetic 
structure, to high output horn-within-a-
horn coaxes from Frazier, Community, 
Rerkkus-Heinz, OAP, Electro-Voice and 
others. 
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Join the growing number of successful consultants 
and contractors who depend on RCII Systems 

Series Standard & Custom Plates and Panels. 

• Consistent quality from project to 
project 

• 3 standard anodized colors (gold, 
black, clear) 

• Smooth, bevelled edges 

• Scratch resistant grained surface 

• Engraved and filled with contrasting 
color 

• Parts included for on-site installation 

• Available with Neutrik or Switchcrafl 
connectors 

• Solid 1/8" aluminum panel 

• Matching 1-1/2" mounting screws 
supplied with wall plates 

• CAD drawings available for inclusion 
in specs or proposals 

• EZ-TERM models install with a 
screwdriver-no soldering! 

.Q` 
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Consistent High Quality 

Specification 
• Plates shall be 1/8" 6061-T6 alumi-
num 

• Dimensions shall be 4.500" x ( 2.760" 
for 1 gang, 4.572" for 2 gang, 6.384" 
for 3 gang, and 8.196" for 4 gang) 

Edges shall be bevelled 1/16" at 45 
degree angle 

• Mounting screws shall be supplied to 
match the plate color and shall be 6-
32, 1-1/2" Phillps head type. Mount-
ing holes shall be countersunk and 
spaced to center the plate on stan-
dard gang electrical wall boxes 

• The finish shall be anodized (gold, 
black, clear) and engraving shall be 
filled with contrasting paint ( black, 
white) 

Prompt Delivery 

Place vnuir order hv ffflr ir nhOnt 
For help with any AVD order, product 

information, or catalog requests, please call 

RCI Systems Inc. 

PHONE: 13011 4184-1800 

FAX: 1301) 984-6175 

13201EMED 
5615 Fishers Lane 

Rockville, MD 20852-5200 
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New Markets 
for Audio 

Contracting 
The High Performance Movie Theater Sound System 

BY DANIEL SWEENEY 

M
otion picture theater installa-
tions represent one of the most 
common applications of sophis-

ticated sound engineering principles in 
public address. Yet for most sound con-
tractors, more theater installation is a bus-
iness that has been entirely conceded to 
others — principally to theater outfitters 
whose expertise runs as much to popcorn 
machines as to loudspeaker coverage pat-
terns and room acoustics. In spite of grow-
ing acceptance of stereo and surround 
sound by the exhibition industry, in spite 
of the widespread public awareness of 
Dolby soundtracks and THX authorized 
audio systems, the group best qualified to 
provide upgraded sound quality to the 
movie going public isn't in the business in 
any significant way — at least not yet. 

Nevertheless, a few sound contractors 
around the country have made a profitable 
business of selling to the exhibitions in-
dustry, and with the probable conversion 
of most venues to stereo during the nine-
ties, a very appreciable retrofit business 
will develop. Whether this will result in 
major opportunities for sound contractors 
remains to be seen. 

HIGH PERFORMANCE SOUND 
SYSTEMS AND THE THEATER 

EXHIBITION INDUSTRY 

The Motion Picture Exhibitors Associa-
tion, the trade organization for theater 
owners, estimates the total number of 
public screening rooms to be on the order 

of 30,000 nationwide. Other estimates are 
lower by as much as 50 percent. Dolby 
Labs, for instance, estimates the combin-
ed number of screens for both the United 
States and Canada to be under 16,000. 
Nevertheless, informed opinion on the 
whole seems to favor a higher number — 
25,000 screens minimally. 

Most existing 
theaters in fact are 
provided with much 
the same sort of 
sound system 

prevailing forty years 
ago. 

Of the total, probably less than half are 
equipped for stereo or surround sound 
presentations. Larry Jacobsen, Vice Presi-
dent of the AMC theater chain and a well 
known figure in the exhibitions industry, 
estimates approximately 11,000 stereo 
rooms nationwide (Jacobsen's estimate of 
the total screen population is 24-25K). 
Most existing theaters in fact are provided 
with much the same sort of sound system 
prevailing 40 years ago, and many have 
equipment of that vintage. Generally the 
vacuum tube power amplifiers have been 

replaced with solid state types, but in 
other respects little has changed. The op-

tical pickups are of ancient design, and 
almost always of ancient manufacture, and 
speakers are often antique types such as 
Altec Ms. 
Furthermore, many theaters have but a 

single speaker and a single amplifier. 
There are obviously a great many houses 
whose audio systems are urgently in need 
of a facelift. 
Of the ten thousand or so stereo houses 

in the country, most are equipped only to 
show Dolby stereo optical tracks encoded 
in Dolby A. Dolby has been urging the in-
dustry to upgrade to the more powerful SR 
noise reduction system, and has persuaded 
the film makers themselves to adopt SR 
en masse, but to date only a little over 
1,000 houses have been provided with SR 
cards. Theaters equipped to show films in 
the discrete six channel formats, namely 
the Dolby six track magnetic A and mag-
netic SR formats, Kodalc/ORC Cinema 
Digital Sound, and the new Dolby six track 
digital are far fewer in number, totalling 
less than a thousand. Most such theaters 
are 70mm houses, because until very 
recently discrete six track was limited to 
70mm releases. 

Dolby has established dominance in 
stereo recording and playback for motion 
pictures, but it is not entirely unchal-
lenged. Kodak, in partnership with Optical 
Radiation Corporation, offers both 70mm 
and 35mm six track digital optical systems, 
and the format, called CDS (Cinema 
Digital Sound) has appeared in such major 
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RAISING THE STANDARD FOR ENGINEERING SOPHISTICATION 

EX SERIES 
From the beginning we wanted it all: massive 

power, high efficiency and performance combined with 

unmatched flexibility and reliability. Together they 

represented the ultimate statement — amplifiers far more 

sophisticated than any available today. Our engineers 

accepted the challenge. The result is the EX Series. 

MASSIVE OUTPUT POWER. The EX 4000 supplies 1,100 watts 

per channel at 4 ohms, enough power to drive today's most 

demanding speaker systems. No duty cycle 

lightweights, each model will deliver 

massive output power under high 

duty cycle conditions. 

HIGH EFFICIENCY. QSC engineers 

developed an advanced high efficiency 

stepped linear output circuit to dramatically lower waste 

heat and AC current consumption. As a result, the EX 4000 

can operate on a normal 15 amp AC plug. It's the only 

amplifier in its power class to do so! 

CLOSED LOOP PROTECTION. A sophisticated closed 

loop thermal management and protection system measures 

actual operation and smoothly and progressively intervenes 

EX 4000 

only to the degree necessary. This eliminates harsh clipping, 

false triggering chatter, shut down, and other forms of 

protection distortion 

OPEN INPUT ARCHITECTURE. 

Open Input Architecture provides 

the ability to interface with 

computers, digital audio, and 

fiber optic systems. It also allows you to incorporate 

signal processing capabilities within the amp. No matter 

what your needs will be, an EX Series amp has the 

flexibility to meet your requirements. 

YOU CAN HAVE IT ALL. At QSC, our high standards 

of quality and value have remained the same for over 

two decades. We have also earned a legendary reputa-

tion for reliability. And we've done it the hard way, by 

performing flawlessly in the world's most demanding 

sound systems. Now, with the EX Series, we have raised the 

standard for engineering sophistication. It will change 

what you think 

a power amplifier 

should be. 
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To learn more about the EX Series, contact an authorized 

QSC dealer for the EX Series White Paper. 

QSC Audio Products, Inc., 1926 Placentia Avenue, Costa Mesa, CA 92627 (714) 645-2540 
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releases as Dick Tracy, Days of Thunder, 
The Doors, Edward Scissorhands, and 
The Terminator II, among others. Ultra-
stereo Corporation, based in Van Nuys, 
California, has offered surround sound 
matrix recording and playback equipment 

for many years, and many hundreds of low 
budget releases have been recorded in 
Ultrastereo, though Dolby has maintained 
a virtual lock on the major movie releases. 
In addition, Kintek and Aphex have sold 
theater decoders for decoding the Dolby 
motion picture matrix, and Shure Brothers 
is considering debuting such a product. 
But of the rivals only CDS can be con-
sidered a serious challenger, because only 
CDS has seen its system used in major 
releases, and only the CDS really consti-
tutes a distinct format in itself (Ultrastereo 
uses the same basic motion picture matrix 

employed by Dolby). 
It should be stated for the benefit of 

those with a dim recollection of motion pic-
ture technical history that Dolby was far 
from the first to tout multi-channel sound 
for the movies. Fantasia brought surround 
sound to film back in 1940, and a decade 
later Cinerama Corporation brought out an 

Cineplex Odeon, Universal City. 

Installation at Academy of Motion Picture Arts and Sciences, Samuel Gokhvyn Theater in Bever-
ly Hills. 

eight track magnetic recording system 
which is still unsurpassed in certain 
respects. A few years later Cinemascope 
and Todd-AO brought four- and six-channel 
magnetic recording into vogue. Multi-
channel became commonplace in the 
"roadshow" presentations of the fifties 
and early sixties, but the magnetic sys-
tems of the time were always problematic, 
and were never installed in more than a 

couple of thousand theaters, by the most 
generous estimates. By the late sixties 
many such systems had been removed, 
and almost no stereo movies were being 
released. 
Dolby revived stereo in late 1976. Dolby 

optical stereo utilized a surround sound 
matricing technique borrowed from the 
moribund Sansui QS quadraphonic system, 
and Dolby combined it with Dolby type A 
noise reduction to improve the miserable 
signal-to-noise ratio of standard optical to 
the point where the tracks could be nar-
rowed enough to be split into stereo left 
and right. Dolby also made some modifica-
tions in the Todd-AO six-track magnetic 
standards, and applied A type noise reduc-
tion there as well. Both Dolby systems 
worked well, and won instant public accep-
tance in a spate of popular releases in-
cluding the Star War epics, ET, and various 
other Lucas and Spielberg efforts. By 1980 
most major releases were appearing in 
Dolby prints. 
Today virtually all major releases both 

here and abroad are encoded in the Dolby 
MP matrix. As indicated, SR optical is 
rapidly becoming standard in the film in-
dustry itself, but Dolby A prints are still 
routinely struck. There is, unfortunately, 
a backwards compatibility problem in re-
gard to the new SR process. Dolby A 
tracks can be played back unencoded with 
acceptable results, but the more powerful 
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Install advanced automatic mixing 
in lower cost jobs. 

Simple installations... 
Six channel Automatic Mixer ...impressive results. 
Unique non-gating automatic mixing c.rcuitry • All inputs are adjustable ¡rom MiC to line level • Phantom power 
selectable for each channel • " Last Mic Hold- function eliminates "pumping and breathing" • Remote control 
VCA connections on every input and the main output • Manual or automatic turn-on threshold • n'out patch 
point for external signal processing 

Constant Q Equalizer 
Adjustable low frequency roll-off • 10 band constant-Q, 1/3 octave equalizer, 315Hz to 2.5KHz • 2 band constant-0, 
1 octave equalizer, 5KHz and 10KHz • "Pre" or " Post" EQ jumpers for every channel • Security cover resists 
tampering 

Power Amplifier 
100 Watts RMS at 4 Ohms • Less than 0.25% THD at 20Hz to 20KHz • Built-in limiter to prevent clipping and 
protect the speaker system • Fully protected against shorts and highly reactive loads • Thermally protected • 
Optional 70 Volt output transformer 

This diagram illustrates one example of a typical AS100 system installation. Each channel can be jumpered pre or post EQ. 
Remote VGA level control is provided for each input channel and on the main output. Each input may be operated in an 
"auto" or "direct" mode for microphones or line inputs. A "patch point" is provided for external signal processing. 

Call for more information! 
Toll free: 800-821-1121 

Made in the USA 
GP.C. Box 15900 • Rio Rancho, NM • 87174 

581 Laser Pa. NE • Rio Rancho, NM • 87124 

(505)892-4501 • (800)821-1121 

FAX(505)892-6243 

LEcnosonics inc. 
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SR system often sounds badly compressed 
when played back without decoding, and 
even when Dolby A decoding is present, 
SR reproduction may be marginal. Be-
cause of the compatibility issue and the ex-
treme conservatism of the exhibition in-
dustry, Dolby A is likely to be with us for 
a long time, and Dolby SR is likely to come 

on very slowly. Indeed, with the challenge 
of the new digital formats discussed below, 
there is a real possibility that Dolby SR 
may never gain real ascendancy as a 
playback system. It should be noted here 
that Dolby as a company has never really 
acknowledged the SR compatibility pro-
blem, but, nonetheless, it is widely re-

HOW TO LEVEL 
A HOTEL FOR 
UNDER $350. 

DOD graphic equalizers are veritable workhorses for improving 
public address sound quality in airports, shopping malls, hotels and 
public buildings. 

That's because DOD makes more configurations of quality graphic 
EQs for more professional applications, than any other company in the 
world. For a lot less than you'd expect. 

For a demonstration, see your professional 
audio dealer or sound contractor. 

He'll recommend DOD with no reservations. 
©1988 DOD Electronics Corporation. 5639 So. Riley Lane, Salt Lake City, Utah 84107. (801) 268-8400. 

R-431 Graphic Equalizer (top) R-830 Graphic Equalizer (bottom) 

cognized in the industry. 
Dolby six track magnetic audio record-

ing, which has been the premier format for 
the past 15 years, is confined to 70mm 
releases, and 70mm itself is restricted to 
high budget spectaculars. As a matter of 
interest, the true 70mm cameras used in 
the blockbusters of the fifties and sixties 
are no longer employed in film making, and 
all current 70mm releases are simply 
blowups from 35mm. More's the pity. 
Today the production of magnetic sound 

tracks for exhibition is at an all time high, 
but most industry observers foresee the 
gradual obsolescence of magnetic movie 
sound. Both magnetic recordings on film 
and magnetic playback heads are subject 
to fairly rapid wear, and magnetic pickups 
are expensive to maintain and repair. In the 
past, magnetic sound tracks offered very 
perceptible advantages in fidelity over 
analog optical, but the arrival of digital op-
tical formats is almost certain to bring 
about the end of magnetic analog sound. 
The immediate future of multi-channel 

playback in the theater is rather uncertain 
at present due to the emergence of two 
totally incompatible rival formats, Cinema 
Digital Sound (CDS) developed by ORC/ 
Kodak, and Dolby's new digital optical 
system. 
Both systems are nominally 16 bit with 

basic specifications equivalent to those of 
the compact disc, and both in fact use data 
compression techniques to permit the use 
of relatively low resolution optical tracks 
for storing otherwise unmanageable quan-
tities of digital data. Both are also six-track 
discrete. The methods by which data com-
pression is achieved, and the means by 
which data is distributed on the film stock 
are quite different in either format, but the 
really significant differences are in the 
areas of pricing and compatibility. Dolby 
digital prints all contain Dolby SR optical 
tracks as well, and thus can be played 
theoretically on any equipment. Kodak/ 
ORC prints are not backwardly compati-
ble. Dolby is also aiming to sell the play-
back equipment for their new system for 
several thousand dollars less than the ap-
proximate $20,000 asking price for the 
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Kodak/ORC system. Whether this pricing 
disparity will in fact prevail cannot be 
determined at this time. 

In addition, a number of companies have 
announced dual format synchronized 
systems including the National Film Board 
of Canada and Strong-Ballantine, a major 
manufacturer of projection equipment. 
Such dual systems must be regarded as 
distinct dark horses due to the traditional 
aversion of the exhibition industry toward 
the whole dual format notion, but the 
Strong-Ballantine playback system, the 
most serious of these contenders, will be 
priced at less than half of the cost of the 
digital optical film systems which may be 
significant in an industry which tends to 
look askance at expensive upgrades. 
The whole issue of where the industry 

is going in terms of formats is of more than 
academic interest to installers of sound 

equipment in motion picture theaters. In-
stalling the actual playback equipment for 
decoding digital sound tracks is a relatively 
simple operation, and certainly not the 
basis of anyone's installation business, but 
the impact of digital on the rest of the audio 
chain may be considerable, depending 
upon the nature of the existing installation. 
A house equipped for 70mm SR magnetic 
is probably not going to upgrade speakers 
or amplifiers to go to a digital system of 
similar basic specifications, but a mono 
house or even a house with basic surround 
sound installation is unlikely to spend the 
money for discrete multi-channel digital 
unless the new format results in noticeably 
more impactful presentations — which it 
won't unless the whole system is 
upgraded. 
Few in the industry doubt that some 

kind of digital optical system will eventually 

Full Discount Wholesalers offers 
WHOLESALE PRICES to dealers and 
contractors ONLY! If you want to receive 
FREE mailings on the latest audio, video 
and lighting equipment offered at 
wholesale prices, CALL NOW and make 
sure you're on our mailing list' 

Sell Front Row 
Tickets 

to Every Seat! 

This new inexpensive hearing 

assistance system is easy to 
install, operate and maintain. 

Call Now! 

800/227-0735 US 
8001'772-3374 CA 

MIIIPhonic Ear 

A typical movie theater install. 

become standard. The tendency in the in-
dustry has always been toward uniformity 
and standardization, and a long-term coex-
istence of competing formats would be 
against all precedent. Dolby, by virtue of 

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

DJ limes Magazine 

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

DJ limes Magazine 

111IE Huntington Beach, CA 
Sound Inc. (714) 897-6766 
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When you need to hear, 
but they don't need to see... 

The CM-3 is a 
sensitive, high 
quality microphone 
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single-gang 
wallplate mounting. 
The mic element is 
omnidirectional and 
is flush with the 
surface of the 
wallplate, therefore 
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unobtrusive. 
Whether in 
conference room 
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security systems, the 
CM-3 is designed for 
easy installation and 
reliability. 

TSI's Special 
Products Division 
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workmanship. 
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toll free: 
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its entrenched position in movie sound and 
the backward compatibility of its system, 
seems to be more strongly positioned than 
the Kodak/ORC consortium to carry the 
day, but the appearance of Dolby digital 

releases is at least a year away, which pro-
vides Kodak/ORC with a two year lead in 
which to promote its system with both the 
studios and with the exhibitors. The con-
sortium has already made a fair start in 
wooing the film makers, though with less 
than 80 theater installations nationwide, 
business on the installation end appears to 
be stalling. 
Such uncertainty in the software realm 

creates problems for sound contractors at-
tempting to sell theater owners on up-
grades, simply because many owners have 
adopted a wait and see attitude. They'll 
see about going digital when the industry 
settles on a format, and if the industry set-
tles on Dolby digital they may not even 
bother because the new releases will still 
have the SR track. 

MOTION PICTURE SOUND 
RECORDING AND PLAYBACK 

High performance movie theater sound 
systems differ from most other public ad-
dress systems in one very important 
respect: they're stereo — in fact they're 
actually surround sound with four to six 
channels of information. 

I've mentioned the motion picture (MP) 
matrix several times previously: This MP 
matrix is broadly similar to the old Dyna-
quad system of four channel sound 
developed by David Hafler for consumer 
use about 1970. The actual film physically 
contains only a pair of stereo tracks, but 

these tracks are mixed down from an 
original four, and are subsequently decod-
ed into four channels of information on 
playback. Special circuits called matrix 
multipliers or logic steering circuits, which 
were not available in the old consumer 
quad equipment, allow the extra channels 
to be decoded with high separation, pro-
ducing a close approximation of a discrete 
multi-channel presentation. 
The playback channels include normal 

stereo left and right, a center channel 
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which carries most of the dialogue, and a 
surround channel which normally provides 
a kind of ambient soundfield, and which 
emanates in a diffuse manner from a 
multitude of back and side speakers. The 
surrounds are also engaged in front to back 
pans, and vice versa, where the sound 
source appears to move in depth. Motion 
picture sound mixers very rarely attempt 

to localize sound sources to a hard sur-
round position since the speaker arrange-
ment doesn't lend itself to such 
placement. 

In the discrete formats, CDS, Dolby 
digital, and Dolby magnetic, the stereo and 
center outputs are retained, but a separate 

subwoofer output is provided (the sixth 
channel is generally retained as a control 
track). In some instances left and right 
stereo surround channels are specified 

(these are standard in CDS but not in 
Dolby magnetic). 
Except for the signal source, similar 

playback equipment is used for high quality 
reproduction of both matriced and discrete 
formats. 
The three front speakers are generally 

identical, and are positioned in a row be-
hind the screen. Most newer installations 
use constant directivity horns for frequen-

cies above 500 Hz, and large woofers in 
a vented box for frequencies below that. 
Most speakers actually employed in 
theater installations are not specifically 
designed for that application. They're 
simply high output professional sound 
reenforcement types, though it should be 

noted that two speaker companies, JBL 
and E-V, account for almost all of the sales, 
with relatively insignificant market share 

11 

going to Klipsch and Bose. 
Biamplification of front speakers has 

become increasingly common, in large part 
due to Lucasfilm's THX program (of which 
more in the second part of this series), but 
most stereo theater installations still use 
passive crossovers. Surround speakers are 
never biamplified. 

Surround speakers are generally small 
two-way direct radiators used in multiples. 
There is little standardization in the type 

of speaker employed for surround applica-
tions, and one frequently sees small home 
high fidelity speakers handling surround in-
formation. In the matriced formats, sur-
rounds do not produce frequencies below 
100 Hz, but in discrete formats they are 
full range. 

The best equipped movie houses tend 
to be characterized by the use of compo-

...excellent voice clarity and 
beautiful music reproduction:' 

Pastor Don F Thomas 

The Prince of Peace Lutheran Church, Ida, MI, has used a 
Sand colored Soundsphere #2212-1 loudspeaker for a few 
years. Pastor Don E Thomas has been delighted with the 
improvements. He stated "there is no comparison between 
the former system and what we have now. The single Sound-
sphere loudspeaker produces excellent voice clarity and 
beautiful music reproduction. It also achieves very even 
sound distribution in my church. With it, we now do a lot more 
speaking by church members with wireless mikes from var-
ious areas of the church with good results. Even special pro-
grams done with children are now clearly heard in the church:' 

This Soundsphere installation was done by Monroe Sound in 
Monroe, MI. They have also installed Soundsphere loud-
speakers in many other local churches, gyms, and audi-
toriums. A representative of Monroe Sound stated that, 
"Soundsphere speakers are a quick and easy installation. 
My employees can finish more jobs in a shorter time period 
resulting in improved cost efficiency for the church and for 
the company' 

Write or call direct for further information. 

SOUNDSPHERE A PRODUCT OF SONIC SYSTEMS, INC. 
737 Canal Street • Bldg 23B • Stamford, CT 06902 USA • Tel (203) 356-1136 
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nent powered subwoofers, and subwoofer 
installations provide one of the most im-
mediately conspicuous upgrades that can 
be made to a system that is already stereo 
capable. Kintek's powered subwoofers are 
popular in movie theaters, though JBL, 
Klipsch, and Intersonics products appear 
with some frequency as well. 

Ordinary high powered professional 70 
volt amplifiers predominate in movie 
theater installations. Products by QSC, 
BGW, and Crest are popular. Electronic 

crossovers are fairly rarely used in movie 
theaters though they're specified in the 
THX system. Lucasfilm itself manufac-
turers the THX crossover. Other, non-
THX electronic crossovers are available 
from JBL and E-V. 
Most of the equipment used in theater 

sound systems will be immediately familiar 
to the seasoned sound contractor. The "A 

chain," that is, that portion of the signal 
chain preceding the electronic crossover 
or power amplifiers is what will be un-
familiar. In most systems this will consist 

The best equipped of 
the movie houses 
tend to be 
characterized by the 
use of component 
powered subwoofers. 

of the projector with its optical pickup and 
line level output, and a Dolby decoder con-
taining matrix decoding circuitry, noise 
reduction, and third octave equalization. As 

indicated, competing units are made by 
Ultrastereo and Kintek. Dolby six-track 
magnetic playback calls for a different 
Dolby device, and CDS playback requires 

a "penthouse" attachment placed over the 
projector. Kodak/ORC recommends the 
use of a Yamaha digital equalizer in a digital 
loop communicating with the penthouse. 

Playback equipment itself should pose 
no really serious problems for the sound 
contractor, but the tuning of the system 
and the acoustics of the room may present 
the contractor with challenges not ordinari-
ly encountered in more conventional 
installations. 

In the second segment of this series, we 
shall explore both the peculiar acoustical 
environment presented by a movie theater, 
and the marketing problems and possibili-
ties confronting the contractor seeking to 
enter this business. 

More Power To You 
I
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TELECONFERENCING 

SATELLITES AND 
COMMUNICATION 

By Keith Bost 

Each night when a news 
anchorman speaks with 
a correspondent in 
London, this is in fact a 
satellite teleconference; 
each participant is 
having an interactive 
teleconference with the 
other person and we are 
witnesses. The 
technique has been 
highly developed. 
The war in the Mideast was brought to 

television viewers by hundreds of telecon-
ferences between studios in the United 
States and cameras on the scene. 
A conference becomes interactive when 

parties speak and are seen from other 
respective locations. A setup may have 
certain stations with only interactive audio 
but with other stations capable of both in-
teractive audio and video. Nightly TV news 
broadcasts are excellent examples of video 

conferencing conducted under professional 
direction. Certain correspondents may 
have only telephonic connections, hence, 
only interactive audio. Others are obvious-
ly interactive in both video and audio. In 
the television news conference an anchor 
person, supported by a hidden program 
director, is the moderator. In a corporate 
teleconference the director may be a 
corporate monitoring official. A telecon-
ference can become an electronic class-
room by employing an instructor with 
interactive video and students with only in-
teractive audio, or in combinations. Com-

munication satellites make this all possible. 
The satellite as a common carrier is 

This MCI Pacific Gateway Station is a typical hub. A station of this kind may be simultaneously 
sending computer data, a television remote feed and teleconferences along with thousands of overseas 
telephone conversations. 

revolutionizing world communication, mak-
ing long distance video teleconferencing 
possible at moment's notice. Although the 
satellite and land linkage for audio and 
video is owned by the common carriers 

who have dedicated enormous amounts of 
capital, the end stations offer an opportuni-
ty for entrepreneurs. Equipment for video 
teleconferencing is available at reachable 
cost and is being produced by many 
companies. 

A satellite communications installation 
may be leased by contract from project to 
project, or if a firm has heavy communica-
tion needs it may be owned outright and 
installed under contract. The investment 
firm of Edward D. Jones & Co. for instance 
has 1300 offices over the United States, 
each now equipped for satellite reception. 
Video originates with the firm's own up-
link. Interactive video can be scheduled 
using land lines from a given site to the 
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uplink, or " hub." From there it reaches 
all offices by satellite broadcast. The same 
satellite link is used for sending financial 
data between computers. A video trans-

mission may be made at night when the 
link is free from traffic and recorded on 
VCR's that are commanded from the hub 
station, making it possible to roll and re-
wind the tape by central command. A 
video teleconferencing studio has been in-
stalled for either live daytime use or to the 
VCR's at night. 
Firms and institutions are using satel-

lites for training or dispensing factual in-
formation. The United States Distance and 
Learning Association (USDLA) has been 
organized to promote education and train-
ing at all levels by electronic means. 

Satellite communication is relatively 

new. But the natural laws governing orbit-
ing bodies such as satellites were first 

discovered by Johannes Kepler three hun-
dred years ago. Kepler would have been 
able to tell us that if an object is somehow 
accelerated in a given direction and placed 
above the earth over the equator at 
35,8000 km (22,245 miles), the object will 
orbit the earth in exact synchronism as the 
earth makes its complete rotation each 
day. At any point on earth the object will 
therefore appear stationary. The object 
will have a geosynchronous orbit. 
Many satellites now orbit the equator in 

a colossal ring 22,245 miles beyond the 
earth's surface. More are added each year. 
They are launched from rockets of the 
United States, the Soviet Union, France 
and China by government and private con-
sortiums. More nations are entering the 
race to develop suitable rocketry. The 

satellite with its communication equipment 
must be capable of surviving for at least 

ten years in a space environment. 
A satellite launch is very expensive and 

a large rocket is necessary. The launch 
should be in an easterly direction to take 
advantage of the earth's rotational velocity 

of 1042 miles per hour at the equator 
(25,000 miles per day). The launch should 
be as close to the equator as possible. The 
European Space Agency launch site at 
Kourou, French Guiana, at approximately 
5 degrees north latitude, comes as close 
to ideal as any so far established. 
Our Cape Canaveral launch site is less 

advantageous at 28 degrees 22 minutes 
latitude. The Soviet launch pads, all be-
yond 45 degrees latitude, require the most 
launching thrust for geosynchronous orbit. 
It should be pointed out that most military 
satellites and some communication satel-

lites are not in synchronous orbit, hence 
must be tracked as they move across the 

A Revolutionary State of Mind 
When we introduce a revolutionary product, we introduce 

a revolutionary training program to support it. Our 

newest componentry, the Universal Digital Audio 
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processing functions of up to 508 simultaneous signal 
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sky. 
It has not been possible to place a 

satellite in geosynchronous orbit with a 
single stage rocket. Three stages are re-
quired, or the satellite can be launched 

from a special rocket from the U. S. space 
shuttle in low orbit. When orbit is reached, 
it is necessary to "tweak" the position 
and correctly face the antenna and solar 
pickup device. This is done by ground 
commands to the satellite. The thrust pro-
duced by a nozzle releasing a compressed 

gas is often sufficient to move the satellite 
once it is in orbit. 

A satellite system can consist of one hub 
and any number of receiving systems. 
Because all geosynchronous satellites are 
in a ring at the equator, their latitude will 
always be zero when they are included in 
a giant sphere with the earth as its center. 
It is thus only necessary to know the 

longitude of a given satellite to locate it 
relative to any point on the earth so long 
as the longitude and latitude of the point 
on earth is known. A satellite can be 
located by using the longitude of the 
satellite and the longitude and latitude of 
a ground station. It is first necessary to 

subtract the longitude of the ground sta-
tion from the longitude of the satellite 
(longitude is measured west from the zero 
longitude of the Greenwich Observatory 
in England). 
The intersecting point of ground station 

latitude and the longitude difference is 

then used as arguments in a chart. The 
answer may be interpolated. A very close 
value can be found by means of spherical 
trigonometry, but this is usually un-
necessary, since the dish antenna may be 
aimed from an approximate point capable 
of faint reception and lined up by noting 

signal strength. 
Once an antenna is installed and 

oriented, most ground stations, including 
those for home use, include the elec-
tromechanical equipment required to point 
the antenna dish at a given satellite which 
has a known set of coordinates. 

No two satellites can occupy the same 
point in space. A satellite that is intended 
to broadcast a signal over a footprint must 
be separated from others in the equatorial 
ring by enough angle so that the signals 
of one may not interfere with the other 
when a dish is pointed at one or the other. 

By agreement, each satellite must be 
separated from the other by two degrees 
to prevent interference when transmitting 
and receiving. This limits the number of 
satellites that can ever be placed in orbit 
with foreseen technology, but there is still 
plenty of space left. Since all satellites 
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transmit in the same frequency band, the 
signals are not separated by a tuner, but 
by directional characteristic. By using both 
horizontally and vertically polarized 
signals, twice the amount of frequency 
space can be added to a transponder. 
The receiving dish of a home satellite 

system and many commercial installations 
is usually capable of receiving more than 
a single satellite. This means that the dish 
must be mounted on a drive system 
capable of moving to the exact position to 
point to a given satellite on command. 
Such receiving dishes are cleverly de-
signed with a mechanical linkage that 
follows the geometry of satellite location. 

The communicating device in the satel-
lite is the transponder capable of receiv-
ing at one carrier frequency (the uplink) 
and broadcasting at another (the down-
link). Several transponders may be in a 
satellite, each covering a frequency band. 
The uplink signal is focused into a narrow 
beam pointing directly to the satellite. The 
downlink signal, however, is broadcast over 
a wide area known as the footprint. Power 
to operate the transponder is derived from 
solar cells. 
The microwave signal from the satellite 

is relatively weak and requires large re-
ceiver gain. The receiving antenna (dish) 

This earth station, now a Korean satellite hub, 
was originally set up for the 1.988 Olympics as 
a turnkey installation of Satellite Transmission 
Systems. 

contributes about 40 dB; the rest must be 
electronic. A low noise amplifier (LNA) 
near the antenna feed horn is the first step 
of amplification. Because the LNA must 
be close to the feed horn, it must operate 
in an outside environment and be supplied 
with power. The signal from the LNA may 
be converted to a lower frequency and sent 
inside on coaxial cable. 
The first successful common carrier 

transponders operated in the microwave C 
Band from 4 to 6 gigaHetrz. The newer 
transponders operate in the 12 gigahetrz 
Ku Band. The operating frequency has im-
portant considerations. The characteristics 
of the transmitting and receiving dish must 
be related to the wavelength of the signal. 
The higher the frequency the shorter the 
wavelength and the smaller the minimum 
size of the dish. Thus, the newer Ku band 
signals may be received on a smaller dish. 
A higher frequency carrier can provide a 
wider bandwidth or channel capacity. 
Common carrier signals for satellite 

transmission are sent by wire, optical 
cable, or microwave to a hub station. The 
hub station employs more than a minimum 
size dish to provide greatest gain over the 
widest range of channels. A large hub may 
at one time carry thousands of telephone 
calls, computer data, and at the same time 
several important television programs — 
and video teleconferences. 

Channels may be leased for a single time 
slot or for a year or more. They may also 
be subleased to specialized firms that pro-
vide certain services. More than one hub 
may address a single satellite. Leasing 
satellite time depends upon the service re-
quired. Usually the process involves tiers 
of subcontractors. The subcontractor may 
handle only the audio or telephone portion 
of an operation. The hub provides a per-
manent location with very high capacity 
and good audio-video fidelity and data ac-
curacy. Nevertheless, it is possible to em-
ploy portable uplinks on moments' notice 
to transmit over less bandwidth. Such sys-
tems are used in emergencies and appear 
at accident scenes and events for televi-
sion production or may be used in cor-
porate communications. 

Servicing commercial and home satellite 
systems is a way to break into the satellite 
business. Roger Betz is a young entre-
preneur in New York's Long Island who 
is braving economic vagaries and staking 
his future on satellites. Six years ago he 
quit his job and went into telephone serv-
icing. Before long he became interested 
in satellite communications and began to 
find customers who needed service on 
satellite receiving systems. 
"I found that servicing satellite receiv-

ing systems is a profitable niche," Betz 
says. "The original dealer can supply 
service beyond warranty, but I can do ad-
ditions and repairs on call." Betz finds that 
even in his area, which is well covered with 
ordinary TV cable, many people and bus-
inesses may have special requirements 
that are not satisfied by the cable com-
panies, who primarily furnish consumer 
entertainment. One example is stock and 
commodity reports. Beta's firm also deals 
in complete system installations wherever 
a customer is in reaching distance. 

In more elaborate installations, a video 
teleconference may be from a telecon-
ference room. Less elaborate conferences 
are being held every day. Impromptu 
teleconferences may be held using a direct 
dialed number for facsimile and phone. 
The idea of teleconferencing is not new. 

Technology has only made it more feasi-
ble. Before the days of television, con-
ferences were held with only audio and 
telephone equipment and radio links, and 
the composite sounds were broadcast to 
a radio audience. The famous wartime 
broadcasts of Edward R. Murrow from 
London included a high frequency radio 
link. The static and fading of the tran-
satlantic link gave drama to the sound of 
bombing and sirens. Now a telephone 
audio link for a teleconference can be 
established with any available noise-free 
dedicated line, or in a pinch even a com-
mon direct dial telephone call. Satellites 
provide telephone or audio and video 
linkage to all points on the earth, and video 
conference equipment is now offered by 
many domestic and foreign firms. Growth 
in satellite communication is certain. • 
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We are pleased to offer a special 
hotel discount rate of $130.00 per night 

(single/double) EXCLUSIVELY for 
DJ EXPO attendees, available 

from Friday, October 11 through 
Saturday, October 19. 

You MUST identify yourself as affiliated 
with the INTERNATIONAL DJ EXPO 
in order to qualify for this special 

discount room rate. 
*Regular room rates are $200.00 & up 

CALL NOW!! 
For Reservations, please call the 
Walt Disney World Dolphin 

toll free at 
(800) 227-1500. 

Reserve now. Limited rooms are available. 

LAKE BUENA VISTA, FLORIDA 
Monday — Wednesday, October 14, 15, & 16, 1991 

Walt Disney World Dolphin 

Return this form below before Discount airline information 
September 30, 1991, and your badge will be sent to you within 10 days 
and tickets will be waiting for you of receipt of your show 
at the Pre-Registration desk at registration. 
Walt Disney World Dolphin. 

Om. 

Club DI 
E Mobile DI 
E Radio DI 
E Radio PDIMD 
E Sound ContractorlInstaller 

Lighting InstallerlDesigner 
E Club OwnerlManager 
E ArchitectIDesigner 
E Audio Equipment Dealer! 

Distributor 
E Lighting Equipment Dealer! 

Distributor 
E Record Tope, CD Retailer! 

Distributor 
E Record Company 
E Independent PromoterlManager 

Agent 
E Artist 
E Media 
E Manufacturers Rep 
— Other 

YES! Register me now for the International DJ Expo (October 14, 15, 16, 1991) 

E EXHIBITS ONLY Relent August 30 Free 

(All 3 days) Mt., Aspes 30 $23.00 

XXX 

Cl DAILY PASS Tuesday  $115.00 

(Indudes Wednesday  $90.00 
workshops and 
exhibih) Thursday $60.00 

E FULL EXPO (Register by 

PASS August 30) 

Ohm cf re all ( Register by 
werineem, « WW1, 
eel smog,' emits) September 30) 

5115.00 

$155.00   

On-Site 

Registration ($215.00) TOTAL 

Make Check Payable to: 1991 International DJ Expo 
25 WIllowdale, Ave., Port Washington, NY 11050 

(516) 767-2500 Fax: (516) 767-9335 

or Call for more information 

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

Check o, money order °mimed US funds only, please. 
L Charge my Alaster(ardNISA ouount 
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Croce 

PEOPLE 

Bag End Appoints Vitale; E-V Names Watson 

Sales at Bag End 

John Vitale has 
been named 
Sales Manager at 
Bag End Loud-
speakers. Vitale 
joins Bag End 
after a manage-
ment position at 
The Sound Post, 

a music store in 
Evanston, il. 

Vitale 

Engineering at Electro-Voice 
Al Watson has been named Vice Presi-

dent of Engineering at Electro-Voice. 

Watson will be primarily responsible for 
the acoustic engineering effort of the com-
panies in the Mark IV Audio Group, which 
includes Altec Lansing, Gauss, Vega, 
University Sound, Klark-Teknik, and 
Dynacord in addition to Electro-Voice. 
Watson will also be assisting President 
Paul McGuire in the strategic direction of 
Electro-Voice. 

Fibertron Appointments 
Fibertron has appointed David Jones to 

the position of general manager at the 
distributors new fiberoptic sales and 
customer service facility in Norcross, 
Georgia, and has named Martin Rein 
general manager of the newly opened 
facility in East Hanover, New Jersey. Jones 

previously worked as a branch manager 
at GNWC and a district manager with 
General Electric. Rein spent the last 14 
years as a vice president and general 
manager with Math Associates. 

Croce Markets Outline 
Marcello Croce 

has been named 
Director of Mar-
keting for Italian 
pro sound com-
pany, Outline. 
Croce will work 
on the develop-
ment of market-

ing strategies for 
Outline, with an 
eye on the Uni-
ted European 

Marketplace of 1992 while also taking 
responsibility for Outline's Sound Systems 
Design Department. 

Richardson Appointments 

Richardson 
Electronic's Se-
curity Systems 
Division has ap-
pointed Tom 
Brown as the di-
vision's National 

Sales Manager 
and Chuck Kuh-
fuss as District 6 
Sales Manager. 
Brown will be 
responsible for 
directing sales 
throughout the 
United States. 
The regional 

sales offices will 
report to him. 
Kuhfuss will be 

responsible for 
sales covering 
Texas, Oklahoma, 
Arkansas, and 
Louisiana. 

Brown 

Kuhfuss 

Blount at Dynair 
Jesse Blount, 

Jr. has been 
named Vice 
President, Sales 
& Marketing of 
Dynair Elec-
tronics. He will 
be responsible 
for all corporate 
marketing and 
sales activities 
including market-

Blount 
ing plan develop-

ment, product management, sales 
management, and advertising. Blount has 

held senior executive positions at ITI 
Graphics Systems, Aurora Systems, 
Xerox, and Memorex and has been in 
private practice as a marketing consultant 
to the video, graphics, and display 
technology markets since 1987. 

Burhans at Tannoy 
Tannoy has appointed Jerry Burhans, 

President of marketing firm Burhans/ 
Burhans, supervisor of the OEM sales of 
their new ICT transducers to major U.S. 
manufacturers. Burhans, a former Muzak 

affiliate president and founder of Sonacom, 
a St. Louis based audio contracting firm, 
will also oversee ICT industrial and con-
tractor sales throughout the U.S. 

Sales at Leasametric 
Leasametric, 

an electronic 
equipment rent-
ing, leasing, 
sales, and serv-
ice company, ap-
pointed Everett 
Harrington Vice 
President of 
Sales. Harring-
ton joined Leasa-
metric in 1988 as 
the Western Re-
gional Sales Director. 

Harrington 

Scally at °clefts 
Odetics Broadcast Division has ap-

pointed David Scally sales engineer for the 
south central U.S. Scally has worked in 

Odetics Broadcast Service Department 
since 1987. Prior to this, Scally spent 10 
years working in the engineering depart-
ments of two television stations. 

Wynkoop at NYNEX 
NYNEX Mobile Communications has 

named Barry E. Wynkoop Vice President 
and General Manager of the company's 
New England region. Wynkoop has overall 
responsibility for NYNEX's operations in 
New England including engineering, net-
work operations, customer service, 
finance, and sales. Wynkoop previously 
worked as General Manager of U.S. Sales 
for General Electric Company, where he 

developed its video teleconferencing 
business and later managed the Data and 
Mobile Systems product lines in North 
America. 

Sales Rep at Fuji 

Berke 

Fuji Photo 
Film U.S.A., Inc. 
has named 
Bruce Berke 
Representative 
of Sales for the 
Professional Mo-

tion Picture 
Products Divi-
sion. Berke is 
responsible for 
marketing Fuji's 
professional mo-

tion picture products nationwide to direc-
tors of photography, production ex-

ecutives, independent film makers and 
other industry executives. 

CALENDAR 

Upcoming Events 

OCTOBER 
Audio Engineering Society 91st Con-
vention: New York, NY: Contact: (212) 
661-8528. October 4-8. 

CEDIA (Custom Electronic Design 
& Installation Association): San Fran-
cisco, CA: Contact: (708) 598-4888. 
October 9-13. 

1991 International DJ Expo: Lake 
Buena Vista, FL: Contact: (516) 767-2500. 
October 14-16. 

EIA Fall Conference: San Diego, CA: 
Contact: (202) 457-4900. October 16-19. 

Syn-Aud-Con Seminar: Norman, IN: 
Contact: (812) 995-8212. October 17-19. 

Comdex/Fall '91: Las Vegas, NV: Con-
tact: (617) 449-6600. October 21-25. 

SMPTE (Society of Motion Picture 
and Television Engineers): Los 
Angeles, CA: Contact: (914) 761-1100. 
October 26-30. 

ISA/ '91 (Instrument Society of 
America): Anaheim, CA: Contact: (919) 
549-8411. October 27-November 1. 

NOVEMBER 

CyberArts International: Pasadena, 
CA: Contact: (408) 446-1105. November 
14-17. 

WESCON: San Francisco, CA: Contact: 
(213) 772-2965. November 19-21. 

DECEMBER 

American Society of Mechanical 
Engineers (ASME): Atlanta, GA: Con-
tact: (212) 705-7795. December 1-6. 

Image World Miami: Miami, FL: Con-
tact: (800) 800-KIPI. December 2-6. 

JANUARY 1992 

Consumer Electronics Show: Las 
Vegas, NV: Contact: (202) 457-4919 
January 9-12. 

NAMM (National Association of 
Music Merchants): Anaheim, CA: Con-

tact: (619) 428-8001. January 17-19 
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NEWS FROM AROUND THE INDUSTRY 

Video Badging; Franchise on Wireless; Joint Videoconferencing 

Video Badging System 
Data Link Information Solutions and Sony 
Security Systems have developed an elec-
tronic pass and security system. Data 
Link's electronic pass systems provide 
customers with the ability to issue tem-
porary black and white visitor passes or 
permanent color badges. A typical single 

workstation consists of a PC, VGA color 
computer monitor, RGB color video 
camera, color video printer, and special-
ized video imaging computer boards. In 
addition to offering Data Link the ability 
to source all its current hardware needs, 
Sony is also strong in technologies which 
may emerge as increasingly important in 
the future of badging applications, such as 

the Mavica line of still image cameras and 
transmission systems such as the Digital 
Information Handler. 

Vega Forms Video Franchise 
Vega has announced the availability of a 
special dealer franchise for video. Accord-
ing to Gary Stanfill, president of Vega, 
"The need for wireless equipment in the 

video industry is growing rapidly — about 
25 percent annually." Vega is developing 
products intended especially for this 
market, including the new VX-20 portable 
system. 

Videoconferencing 
Agreement 
GPT Video Systems and Todd Communi-
cations have joined forces in a distribution 
agreement. Under the agreement, Todd 
will distribute GPT's full range of System 
261 Videoconferencing products which 
adhere to the CCITT H.261 recommen-
dation. System integration, installation, 
maintenance and customer service will, 
according to the company, be integral to 

enhancing GPT's service and distribution 
opportunities in the U.S. The British 
GPT's U.S. general manager, Thomas 
Gove, said, "The impressive background 
and stability of Todd .. . provides a tech-
ological advantage to customers when pur-
chasing videoconferencing systems." Tom 
Uppman, vice president of Todd Com-
munications, indicated that his company's 

commitment to GPT Video Systems is in 
response to GPT's long-term commit-
ment to developing a complete video com-
munications product portfolio based on 
new worldwide standards. "We are proud 
to recommend to our customers a video-
conferencing solution which is as tech-
nologically advanced in terms of sophis-
tication and quality, as it is simple and 

economical to use," said Uppman. 
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Frank E. Ostrander 

Ostrander at Renkus-Heinz 
Harm Heinz, president of Renkus-Heinz, 
has announced that the "company's re-
organization of its research and develop-
ment staff" has been completed with the 
appointment of Frank E. Ostrander as 
chief engineer. Ostrander is responsible 

for overseeing the company's research 
and development efforts in both acoustic 
and electronic products. 

John Bolstetter 

Bolstetter Named VP 
John Bolstetter has been named a vice 
president of Mark IV Audio, Inc., primari-
ly responsible tor coordinating and assist-
ing in the management of timely financial 
reporting for all of the companies in the 
Mark IV Audio group. Bolstetter also will 
be assisting Mark IV Audio president 

Robert Pabst with "other financial and 
operational projects." Bolstetter joined 
Mark IV Industries as division controller 
for Protective Closures Companies, Inc. 
in 1983, and most recently served as 
group controller for Mark IV Industries, 
Inc. 

Tavcom Distributes Gyyr 
Gyyr has named Tavcom Ltd. as the com-
pany's exclusive European sales agent, 
"underscoring Gyyr's commitment to the 
European closed circuit video equipment 
security market," according to the com-
pany. Headquartered in Denmeat Hants, 
England, Tavcom provides sales and sup-

port for all of Gyyr's export products, in-
cluding time lapse video recorders, quads 
and CCVE accessories. 

Comcast Appoints Darvassy 
Nicholas E. Darvassy has been appointed 
general manager of the financial products 
division of Comcast Sound Communica-
tions in New York. He will be responsible 

for the marketing, administration and 
engineering functions of Comcast's voice 
trading systems. The announcement was 
made by company president F. Jerome 
Purcell. Comcast Sound claims the largest 
independent network of Muzak franchises 
and "the nation's largest independent 
sound contractor." 

ICA Elects New Board 
Members 
The International Communications 
Association has elected four new mem-
bers to serve on its Board of Directors: 
E.W. Bender, Dennis Krysmalski, Paul 
Martin and Michael L. Doyle. 
Michael J. Kilbane has been elected 

President of the International Communica-
tions Association. Kilbane is General 
Manager of Systems Development for 
Diamond Shamrock. ICA is a non-profit 
league of over 700 corporations, govern-
ments and universities worldwide which 
are major users of data, voice, and video 
equipment and services. 

Club Installations 
Electro-Voice concert speaker systems 
have been installed in a number of major 
nightclubs, according to the company. The 
Ritz in Manhattan has an installation by 
Applied Audio which consists of a com-
bination of MT and DML systems, used 
for both live and house music. The new 

system was part of a major renovation. 
Applied Audio has also installed MT and 
DML systems in the Ocean Club in 
Rochester, as well as a new ClubLand in 
Worcester, Massachusetts. 

Interior Design Legislation 
Texas Governor Ann Richards has signed 
into law legislation regulating interior 

designers. The new law brings to 14 the 
number of jurisdictions that regulate the 
standards and qualifications of the profes-
sional interior designer. The adoption of 
the bill caps a seven year effort led by the 
Texas Association of Interior Design. 
Under the new law, the title "interior 
designer" may be used only by those who 
are registered or exempted by the State 

of Texas. Registration requirements in-
clude a combination of six years of educa-
tion and experience and passage of a 
registration examination. 

Compact Video Imaging 
Terminal 
Harris has unveiled a new compact hand-
held video imaging transmission system, 
which can be used to capture, process and 
transmit high resolution color or mono-

chrome images, text and graphics, via nar-
rowband radio and telephone channels. 
The lightweight terminal is designed for 
use in harsh tactical environments, and is 
suited for reconnaissance, surveillance 
and intelligence operations, according to 
the company. It is part of the Harris Digital 
Video Imaging Transmission Systems. 

Clippings Service 
Max Kay Public Relations, which repre-
sents several companies in the profes-
sional audio and musical instrument fields, 

has extended the availability of its inter-
national press clippings service. The ser-
vice is now offered to all musical instru-
ment and professional audio equipment 
manufacturers, regardless of their affilia-
tion with Max Kay PR. Prices start at 
$250. 
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NEC Introduces Hospitality 

Products 

NEC America has introduced several pro-
ducts for the hospitality industry. Ameniti 
is an integrated hospitality system com-
bining an array of products with three core 
components: the NEAX 2400 Information 
Management System, a PBX, Emcee, a 
new system with specialized applications 
for the lodging industry, and LINC, a guest 

room entertainment/information system 
developed by Image Stream Communica-

tions. Guest services applications available 
through Emcee include the hotel messag-
ing system from the television or voice 
mail. Enhanced software for the NEAX 
2400 supports up to 8,000 rooms. NEC 

and Image Stream have signed a joint 
development agreement to develop new 
applications for the hospitality industry. 
The applications reside on NEC's 386 
personal computer platform and use 
NEC's Open Application Interface tech-

nology. Each LINC room terminal com-
municates with a LINC Room Manage-
ment System via a modem that transmits 

video and data signals to the room ter-
minal through the hotel's own RF cable 
system. 

Decline in Construction 

According to the International Council of 
Shopping Centers, a tightening of available 
credit on the part of banks caused much 
of a 33 percent decline in shopping center 
construction starts in the U.S. last year. 
The decline also accounted for a decrease 
in shopping center construction employ-

ment — 95,600 in 1990 compared to 
123,000 in 1989, and in contract awards, 
down to $5.8 billion from $7.4 billion one 
year earlier. However, ICSC reports the 
highest increase ever in shopping center 
renovations and expansions — up 35 per-
cent from a year prior. According to ICSC, 
there were 36,650 shopping centers in the 

at the end of 1990, generating $723.3 

billion in retail sales, an all-time high. 

Pioneer Appoints to Display 

Division 

Pioneer Communications of America has 
appointed Leonard Blascovich director, 
display systems division, reporting to Pete 
Imamura, president. Prior to joining 

Pioneer, Blascovich was the vice presi-
dent and director of Information Display 
Systems Division of SAIC, responsible for 
Eidophore large screen television projec-
tors and systems. In addition, Tom Munis 
has joined Pioneer's display Systems Divi-

sion as national sales manager. Munis was 
with MailVision, the joint venture between 
Pioneer, United Artists Entertainment and 

United International Holdings; and before 
that was a sales manager for Electrosonic 
Systems in the Videowall Display Division. 
Pioneer has introduced the RM-W000 

Projection CUBE System, with cubes 
measuring 40 inches diagonally and stack-
able and linkable to form a giant screen. 
The new product has "almost zero reflec-
tion, and the industry's first use of Auto 

White Balance in a multivision system." 

Ampex Recording 

Reorganizes 

Ampex Recording Media Corporation is 
undergoing a reorganization "aimed at in-
creasing productivity while continuing 
heavy investments in new recording 

format technologies." The company has 
eliminated 250 positions worldwide. R&D 
and manufacturing engineering have been 
consolidated. According to company presi-
dent Thomas J. Wheeler, "In the face of 
prolonged recessionary pressures ..., 
Ampex must continue to invest heavily in 
new format technologies and accelerate 
deliveries of new metal particle cassette 

products in the near term." In 1992 the 
company expects to unveil a tape for the 

new component digital recording format 
it has recently announced. Earlier this 
year, Ampex opened a $17.5 million metal 
particle coating line. 

NHCA Criticizes OSHA 

According to the National Hearing Con-
servation Association, the new Occupa-
tional Safety and Health Administration 
criterion for recording hearing loss " flies 
in the face of the recommendations of 
every competent professional organization 
in the field." The NHCA claims that the 

OSHA directive requiring recording of 
shifts in hearing levels averaging 25 dB or 
more could ignore progressive noise-
induced hearing loss which never reached 
the 25 dB trigger level. NHCA says that 
recording a work- related average hearing 
change of 10 dB is more in keeping with 
the present noise standard and is more 
protective of workers. 

University of Utah Media 

Services 

The Eccles Broadcast Center has been 
constructed to bring together media ser-
vices for the University of Utah. The 
Broadcast Center houses a public televi-

sion station, public radio station, the State 
Educational Telecommunication Opera-
tions Center, and the administrative office. 
Architects for the 63,000 square foot 
center were Babcock Design Group of 
Salt Lake City and Rees Associates of 

Oklahoma City. Acoustical design consul-
tants Russ Berger Design Group of Dallas 
oversaw the architectural acoustics and 

technical facility design. The facility in-
cludes a 3,500 square foot television 

studio, audio post production suite, open 
plan vtr/rack room, control rooms, pro-
duction moms, and administrative spaces. 

Gentner Public Offering 

Gentner Electronics Corporation has re-

ported that it expects to undertake a 
public offering of its securities. The offer-
ing is expected to be for approximately 

$3,000,000 and to consist of units of com-
mon stock and warrants. The company's 
stock has been publicly traded since 1985. 

LOOK WHAT, QUAM 
HAS FOR YOU! 
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C1OFECO 

8" HIGH COMPLIANCE 
AIR SUSPENSION COAXIAL 

FOREGROUND MUSIC LOUDSPEAKERS 
• Rezo ceramic element tweeter 
• Foam surround, high com-

pliance woofer 

• Requires no crossover network 

Ask for FREE Tech Spec TS-36 

• Avoids problems from stray 
magnetic fields 

• Power handling 20 watts RMS 

Qvam-Nichols Company 
234 East Marquette Road, Chicago, Illinois 60637 

Phone: 1 312 488- 5800 • FAX: 312 488-6944 
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Linkage. 
LED signs that network. 

From high-traffic retail settings to industrial 

communication, LaBelle offers a network 

that can work alone or with existing audio 

systems to help any business broadcast 

information better, faster and to larger 

audiences than ever before. 

Find out how selling LED networks 

will increase your profits. 

Call 1-800-558-9526. 

Display Sciences Group 
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The KSI 8081-CS 
Ceiling Speaker 

The 8081 -CS is a cost-effective, high-fidelity ceiling 
speaker system which mounts in a standard 2X2 
grid. An 8" bass-midrange, 3/4" mylar dome twee-
ter, and a 10" passive radiator yields unsurpassed 
performance. Comes complete with white or black 
grill, back box, mounting rings and FR construction. 
Saves labor, time and money for fast and easy in-
stallation. 

KSI 
For more information, call: 

KARIBU SOUND INDUSTRIES, INC. 
3500 Parkdale Avenue 
Baltimore, MD 21211 
301-383-2167 Fax 383-7573 

Multi-Play CD and 
CD/Laserdisc 
Pioneer Electronics has introduced the 
PD-TM1, a three-magazine, multi-play CD 
changer designed for continuous play of 
up to 18 discs. Pioneer's one-bit direct 
linear conversion system is incorporated 
in the unit. The consumer model retails 
for $510. Features include " last address 
play" with fade-in, which allows listeners 
to begin disc playback from the last track 
played. In addition, the company has in-
troduced a multi-play and single-play auto-
reverse cassette changer to the consumer 
market. The CT-WM'77R is designed to 
accommodate six cassettes in deck one, 
and one cassette in deck two. The unit 

provides relay play, all rewind, and a timer 
relay function for automatic playback of the 

six tapes. For audio and video multiplay, 
the company has introduced the CLD-
M90 five-CD/LaserDisc combination 
player. Using a 12-inch unified tray to store 
and play up to five CDs, the CLD-M90 
additionally allows users to play a Laser-
Disc, without removing the loaded CDs, 

for undelayed video source playback. 
Pioneer's proprietary CD transport 
mechanism lifts selected CDs from the 
outer loading configuration and then uses 
a rotating arm to relocate the discs to a 
central tray position for playback. A CLV 
scan mode allows users to scan a picture 
while listening to a muted audio track 
offering one second sound bites. 

Advanced Television Testing 
The official testing of advanced television 
transmission systems vying to become the 
-high definition" television broadcast 
standard officially began this summer. 

Special apparatus designed for the testing 

has been under development for some 
time to implement the planned year-long 
testing effort at the Advanced Television 
Test Center. The goal of the effort is to 
help the FCC set the new standard by 
June 1993. Six ATV systems are scheduled 
for testing, including ACTV by David 
Sarnoff Research Center; Narrow MUSE 
by NHK, DigiCipher by General Instru-
ment Corporation; DSC- Hunt by Zenith 
Electronics and AT&T; ADTV by Philips/; 

and ATVA by MIT. 

Hyman Stansky 

Stansky Joins Freed 
International 
Hyman Stansky has been appointed to the 
sales force of Freed International, accord-
ing to Jerry Freed. Hyman's respon-
sibilities cover the eastern U.S., Europe 
and South Africa, as account executive. 
He is a professional musician with ten 
years of sales management experience. 

No Opposition to Interactive 

TV 
The National Association of Broadcasters 
has announced that it won't oppose a new 
interactive TV service, but asked the 
Federal Communications Commission to 
take steps to prevent any interference the 
new service may cause to adjacent TV 
channel 13. TV Answer is a wireless, in-

teractive video data service that proposes 
to use the nation's airwaves to offer 
viewers home shopping, banking, and 
educational services off the home TV 
screen. The service works using a hand-
held remote and menu-driven system, 
allowing viewers to interact with TV pro-

gramming without picking up the phone. 
In its comments to the FCC, the broad-

casters noted substantial developmental 
progress by TV Answer, but said many 
technical details need to be ironed out. 
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Dolby Demos Digital Film 
Sound 
Dolby Laboratories has demonstrated 
publicly for the first time its compatible 
digital 35 mm print format, Dolby Stereo 
SR-D. The multisound format provides 
both six-channel digital and four-channel 
analog optical soundtracks on the same 

print. SR-D prints will be playable in vir-
tually any theater, as the new digital track 
does not affect the picture or normal 
analog soundtrack areas on the film. 
Release prints and theater equipment to 
play the digital soundtrack will be com-
mercially available in 1992. 

Echelon Distribution 
Echelon Corporation has completed the 

initial phase of its international distribu-
tion strategy. In addition to distribution in 
the United States through its "strategic 
business partners" Motorola Inc. and 
Toshiba Corp., Echelon has signed distri-
bution agreements with Motorola and in-
dependent distributors in major European 
markets in Japan. Echelon's product con-
sists of low-cost, intelligent distributed 

control technology and tools and com-
ponents that allow products from different 
manufacturers to communicate and work 
together. Echelon's international distri-
butors are selling the Lonbuilder 
Developer's Workbench, a set of tools 
supporting the design and development of 
Lonworks-based products. 

Mark IV Installs Global 

Network 
The global group of Mark IV Audio com-
panies has begun implementing a com-
puter network system between each of its 
companies as well as branch facilities. The 
first step in the project has been to link 
via modem and dedicated telephone lines 

all of the U.S. facilities to the corporate 

computers of Altec Lansing in Oklahoma 
and Electro-Voice in Michigan. Computers 
at each facility had to be altered and up-
dated. Mark IV Audio is made up of 
Electro-Voice, Altec Lansing, University 
Sound, Gauss, Vega, Dynacord and Klark-
Teknik, all essentially autonomous, in-
dependent companies owned by parent 
company Mark IV Industries. The com-

panies, with more than 2,200 employees 
worldwide, are governed by a board made 
up of the presidents of each company and 
Mark IV Audio executives. Although each 
company remains independent, they share 
some common distribution channels. 
technology, and manufacturing facilities for 
some product lines. 

Truevision and Entropy Joint 
Product 
Truevision, Inc. and Entropy Engineering 

have agreed to include an introductory 

copy of Video Titler with each Truevision 
VideoVGA videographics display card. 
Available immediately, the bundling agree-
ment is automatic for all VideoVGA pur-
chases. Priced at $995, VideoVGA pro-
vides simultaneous output of a non-
interlaced VGA signal and a recordable 
NTSC video signal, while Video Titler 
produces high quality titles and smooth 

transitions. Combined, the products can 
be used to add moving text and graphics 
to desktop presentations or video produc-
tions and then record the productions onto 
videotape. According to the companies, 
"Truevision and Entropy Engineering now 
provide a solution that turns common AT-
compatible computers into powerful 
character generation workstations." 

Tektronix Introduces Video 

Out System 
Tektronix has announced a video board 
system that provides studio quality video 
output in an array of digital and analog for-
mats for Silicon Graphics workstations. 
The Avanzar Video System includes an in-
tegrated set of software tools designed to 
improve video quality and save time 

throughout the animation development 
process. The system is the first in a family 
of video systems from Tektronix's recent-
ly formed Video Products Operation. The 
6U video board uses propriety signal pro-
cessing technology from Tektronix's 
wholly owned Grass Valley Group. 

Moon Forms Company 
Phil Moon, former marketing manager for 
Yamaha Corporation of America, has 
launched two new companies to serve the 
marketing needs of the music and profes-
sional audio businesses. Loft Marketing 
and Loft Market Research are operating 
out of Stanton, California. Loft Marketing 

is a network of independent advertising, 
public relations, design, marketing and 
training professionals. Loft Market Re-
search conducts research including dealer 
and consumer surveys, focus groups and 
competitive analysis. 

REP NEWS 

Video Awards 
The International Teleproduction Society 
presented Special Monitor Awards for Ex-
cellence in Engineering Achievement to 
Abekas Video Systems and Sony Corpora-
tion. Abekas won for the Abekas AM, a 
multi-layer component digital post produc-

tion switcher with optional embedded 
digital disk cache recorders. Sony won for 
the Sony Serial Digital Interface Chip Set, 
five devices which provide capability for 
a simple interconnection system for equip-
ment requiring digital video and audio in-
puts and outputs. 

Left to right: Al Hershner, Bob Gilbert of Shure; Terry Richardson, Pro Tech 

principal; S.N. Shure; Pro Tech principal Richard Hansen and office 
manager Dalene Rudy; James Kogen and Lottie Morgan of Shure. 

Shure Honors Pro Tech 
Shure Brothers has named Pro Tech 
Marketing Sales Representative of the 
Year. Pro Tech, based in Salt Lake City, 
covers Shure's Rocky Mountain territory. 
Pro Tech was granted the award for the 

second year in a row, based on superior 
sales performance, outstanding customer 
service, and consistent communication 
with the factory. 

Wilson Rep of the Year 
Wilson Audio Sales, based in Nashville, 
has been named the 1991 Electro-Voice 
Rep Firm of the Year. It marks the third 
time Wilson Audio has won the award. 

Wilson Audio, owned by Wally Wilson, has 
branch offices in Sevierville, Tennessee, 
and Sheffield, Alabama. Serving 
Tennessee and other southern states, the 
firm has served as an E-V rep for nearly 
a decade. "This award is a reflection of 

the overall excellence of Wilson Audio. It 

is a tribute not only to sales performance, 

but their commitment to high standards 

of professionalism and dedication to the 

audio industry," said Garry Templin, E-V 
national sales manager. 

Design Factors Appoints 
Straus 
Geoff Keleher, president of Design 
Factors, has announced the appointment 
of Emory Straus as Director of Technical 
Services. Design Factors is the man-
ufacturers rep firm covering southern 
California, southern Nevada and Hawaii. 
According to Keleher, "Emory comes 
with nearly 20 years experience encom-
passing almost every facet of our industry. 

He's a natural to interface with our con-
sulting community as well as the pro audio 

people and contractors who have to deal 
with the cutting edge of our industry's 
technology on a daily basis." 

September 1991 69 



PRODUCTS 

Souncicraft Consoles; Shure Wireless 

e 

Wireless T-ansmitter 
Shure Brothers has announced the new 

L11 Body-Pack Wireless Transmitter, 
which features a surface-mount circuitry 
design, a low noise preamplifier stage for 

quiet operation, durable 1/4 -wave trailing 
antenna, noiseless microphone mute 
switch, adjustable 40dB input sensitivity 

range control, and special shielding for in-
creased protection from audio/RF interac-
tion. 

Circle 1 on Reader Response Card 

Mixer Amplifier 
Peavey Electronics Architectural 

Acoustics Division has announced the A/A 
Series WMA 65 and WMA 150 wall-
mountable mixer amplifiers with eight 

separate input channels. Each channel 
provides a level control and the master 
output section features audio compression 
and 9-band graphic EQ. 

Circle 2 on Reader Response Card 

Consoles and Mixers Galore 
Soundcraft has introduced four new 

products. The Europa is a live reinforce-
ment console with frame sizes ranging up 
to 40 inputs, each size standard with four 
band parametric EQ, integrated noise 
gate, eight VCA subgroups and eight mute 
groups. Sapphyre is an in-line recording 

and post production console available in 
20, 28, 36, or 44 sizes each with 6 stereo 
effect returns. Spirit incorporates two 
distinct lines: Spirit Studio for multitrack 

LOOK WHAT QUAM 
HAS FOR YOU! 

12-INCH COAXIAL LOUDSPEAKERS 
For background music networks 

• Piezo ceramic cellular horn response, wide dispersion, and 
tweeter and barium ferrite full 75 watts power handling 
ceramic magnet woofer Ill Requires no crossover 

• Excellent clarity at high frequen- capacitor or bulky magnet 
cies, superb frequency structure 

Ask for FREE Tech Spec TS-34 

%jam-Nichols Company 
234 East Marquette Road, Chicago, Illinois 60637 
Phone: 1 (312) 488-5800. FAX: 1 (312) 488-6944 

recording and Spirit Live for sound rein-
forcement applications. The Delta Monitor 
is designed as a 12 bus stage monitor mix-
er with up to 400 inputs. 

Circle 3 on Reader Response Card 

Loudspeakers 
Atlas/Soundolier has announced pre-

assembled 6-inch diameter loudspeakers. 
The Strategy Series combines coaxial and 

full- range loudspeakers, acoustically 
matched enclosures, choice of line per-
formers, four grilles with hardware-free 
appearance and accessories. The 50 watt 
coaxial model FAI36 includes a weather-
resistant Kevlar reinforced polypropylene 
woofer, Norsorex rubber surround, and 
post-mounted dome tweeter with mylar 
diaphragm and ferrofiuid-cooled voice coil. 

The 25 watt model FAI16 combines a 
formed paper cone, weather-protective 
polyether foam surround, and whizzer to 
produce a response range of 90Hz to 
20kHz. 

Circle 4 on Reeder Response Card 

Enclosure Frame 
Equipto Electronics has announced a 

frame on its Heavy Duty line of enclosures 
which offers a double ledge, double pane 
frame construction. Using the frame as 

Dual-Trace Scope 
B&K Precision has introduced the 

Model 1443, a 40 MHz battery/dc/ac-
powered dual-trace scope with cursors 

and readouts for voltage, time and fre-
quency measurements. On-screen read-

outs for the vertical aids are CH1 and CH2 
volts per division, DUAL, ADD, UNCAL, 
and INV. Readouts along the horizontal 
axis include Time/Div., UNCAL and X10 

Mag. 

Circle 5 on Reeder Response Card 

Programmable Equalizers 
Oxmoor has introduced the DEQ-I and 

DEQ-II High Resolution Programmable 
Equalizers, which support the PA-22 com-
munication interface. The DEQ-II may be 
programmed via front panel controls, a 
personal computer or a controller system 
through the PA-422 interface. Each model 

offers a parallel port to access any 1 of 
8 equalization preset curves. The port also 
provides a tally for each preset curve, a 
system mute input, and DC power out-
put for control logic or indicators. 

Circle 6 on Reader Response Card 

a starting point, the company's engineers 
will custom modify to meet the exact 
specifications of their customers. 

Circle 7 on Reader Response Card 
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You can have it both ways with System One. 
Most audio test sets fall into one of two categories... 

There are the specialty testers, like tape recorder test sets, video/audio monitors or pricey 
short interval test systems. Then there are conventional general purpose audio testers, 
which can do basic testing but lack the capability to fill today's specialized testing needs. 

Investing large amounts in specialty systems that don't also meet your day-to-day 
audio testing needs is both expensive and frustrating. 

SYSTEM ONE solves the problem by providing both high performance general purpose audio 
testing and innovative specialty testing functions. Basic SYSTEM ONE configurations are priced 

competitively, yet can grow with your needs to include these advanced functions: 

and eat it too. 
With System One, you can have it both ways! 

Audio 
precision 
PO. Box 2209, Beaverton, OR 97075 
503/627-0832 1-800/231-7350 
FAX: 503/641-8906, TELEX: 283957 AUDIO UP 

FASTbst — Test any audio channel 
in 2 seconds or less 

MIS — Quasi-anechoic measure-
ments of loudspeakers 

FM — Automated Stereo Proofs 

TV BTSC — Automated Stereo 
Proofs 

DUAL DOMAIN TESTING — 
Direct digital domain testing of 
digital audio and interfaces. 

TAPE TESTING — Complete 
magnetic tape recorder and media 
testing. 

SPECTRUM ANALYSIS — Audio 
FFT analysis 

EBU 0.33 — Short interval testing 

e). 0 ., pleosion 

e e 

INTERNATIONAL DISTRIBUTORS Australia: IRT (02) 439 3744 Austria, Eastern Europe: ELSINCO elektron GmbH 222 812 17 51 Belgium: Trans European Music NV, i 02/466.50.10 
Canada: GEFiR Electro Acoustics Ltd. (416) 868 0628 China, Hong Kong: ACE (HK) (852) 424-0387 Denmark: AudioNord Danmark npn 86 57 15 11 Finland: Genelec OY. 77 13311 France: 
ETS Mesureur ( 1) 45 83 66 41 Germany: RTW GmbH 221 70 91 30 Holland: Trans Eumpean MUSIC, , 03408 70717 Israel: Dan-El Technologies Ltd 3-544 1466 Italy: Medea Sit 2 4840 1780 
Japan: TOYO Corporation 3 ( 5688) 6800 Korea: Myoung Corporation 2 784 9942 New Zealand: Audio & Video Wholesalers, Ltd. 71 73 414 Norway: Lydconsult (09) 19 03 81 
Portugal: Acutron ELA 1 941 40 87 Singapore & Malaysia: TME Systems PTE Ltd 298 2608 Spain: Telco Electronics. S.A. 531 7101 Sweden: Tal & Ton AB 31 80 36 20 Switzerland: 
Dr W A Gunther AG, 01 910 41 41 Taiwan: Litz Technologies Ltd 2 758 3179 U.K.: SSE Marketing Ltd 71 387 1262 
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Loudspeakers 
JBL's MR series is their newest line of 

sound reinforcement loudspeaker 

systems. They are designed for perform-
ing musicians. DJs and other audio appli-
cations. There are ten different models, 
ranging from the MR-838 18 inch three-
way system to the MR802 12 inch two-
way stage monitor system. 

C:rcle 8 on Reader Response Card 

Fire Alarm Subsystem 
Notifier has introduced the VAM2020 

Series Audio Subsystem, which functions 

as a part of the AM2020 Fire Alarm Con-
trol Panel. These controls provide the fire 

fighter with a fully featured, manually con-
trolled audio evacuation system for use in 
emergency situations. 

Circle 9 on Reader Response Card 

"Notes on Product Check." 

Clubs and Discos 
(kg Product Check editors went to find 

out how the nightclub and disco market 
is faring. Here is what some of your col-
leagues brought to our attention. 

The Economy 
' People are tired of being poor; they'd 

rather be poor and spending money." 
Even in a recession entertainment is 

always a priority." 
"When people are down and out they 

will still find a way to entertain 

themselves." 
' ' In bad times people still go out and 

raise hell.' ' 

The Regions: 
One view from Denver is that major 

clubs are struggling; they generally have 
a six-month life span. There's more 
growth with "underground" clubs, two 

to four-hundred pérson capacity; theirs is 
a deliberate market niche. For a moderate-
sized club, it's still a tough market. 

St. Louis is " pretty conservative" with 
a new disco opening up once every two 
years. Although it's generally a laid-back 
town, the past half year has seen this 

smaller market open up. 
In Michigan it was reported that con-

tracting business was slow the past six 

months, owing to a combination of factors; 
a new governor and the dip in automotive 

industry sales (the knvest in a decade). 
Minneapolis's club market has been 

slow for almost a year now, with most of 
the growth primarily in hospitality (social 

clubs) being built on themes; sports bars, 
karaoke and limited dance space. 
Things are picking up in Oklahoma 

where even the church market had slowed 

down. 
While other parts of the country are 

starting to experience recovery (most 
notably parts of California and New 
England), Las Vegas is currently hitting 

a lag. 
One contractor in Los Angeles who 

deals primarily with showrooms and 
discos in hotels and larger venues, sees 

a slowdown in lending by the more con-
servative banks to clubs and casinos. 

In SW Fla., there is very little sign of 
any recession"... business is booming." 
From the Pacific NW — As the econ-

omy improves in the East, the West is 
starting to feel the recession and lag 

behind. 
And the report from Ohio is that peo-

ple try to save money and turn to "band-
aids" (re-conditioning) or go to music 
stores, " ... they're buying cheaper stuff 

and sacrificing quality." 
— Liz Krumenacker 

See page 78 for "Product Check." 

Infrared Control Tie-In 
FSR, Inc. has introduced the Tapemate, 

which can tie any infrared-controlled deck 
into a control system. An infrared trainer 
that will readily learn the code of the tape 
deck's remote transmitter is built in. The 
audio is handled by boosting and trans-
former-coupling the output. 

Circle 10 on Reader Response Card 

Video Distribution 
Amplifiers 

Burle Industries has introduced the 

TC8231 Single Channel and the TC8234 
Four Channel Video Distribution 
Amplifiers with the added capability of 
providing a relay contact closure output 

in the event of loss of composite video 
signal. This video loss indicator feature 
can be used to alert an operator if the 
video signal is lost on the input line. 

Circle 11 on Reader Response Card 

Horn-and-Driver System 
Electro-Voice has introduced the 

MH6040 wide-range horn-and-driver sys-
tem combining constant directivity and 

Manifold Technology. The MH6040 is 
designed to cover a frequency range of 
100-4,000 Hz with a 60 degree x 40 degree 
coverage pattern and is equipped with two 
E-V DL1OXWP drivers mounted in a 

manifold configuration. 

Circle 12 on Reeder Response Card 

Added Bass 
OAP has introduced the LF-1113, a single 

transducer version of their TR-218. The 
LF-118 is used when additional bass re-
sponse is needed. Its applications include 
sound reinforcement, music playback sys-
tems, and monitoring of the low frequen-
cies of musical instruments. 

Circle 13 on Reader Response Card 

'quern 

High-Output Horns 
Wheelock has introduced Tellhorns that 

feature a loud (105 to 110 dB) sound out-
put and a choice of two audible sounds 
(horn and warble). The Tellhorns are for 
use in noisy locations or large areas. 

Circle 14 on Reader Response Card 

etWieA 
Wireless Microphone 

Systems 
Clarity has introduced a new line VHF 

Wireless Microphone Systems. Each sys-

tem consists of a receiver operating in the 
VHF band between 170-217 megahertz 
and a choice of three transmitters: Hand-
held, Lavalier Bodypack, and Instrument 
Bodypack. 
Circle 15 on Reeder Response Card 
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Rack Assemblies 
Zero Stantron's Enclosures Division has 

introduced a line of steel vertical rack 
assemblies specifically designed for 
Panasonic and Sony high speed profes-
sional recorders. The new Duplicator 

Rack Series is available in two standard 
configurations and will hold either 16 or 

24 recorders. Both rack assemblies in-
clude eight sliding shelves, two plug molds 
and one pair of adaptor rails. 

Circle 16 on Reeder Response Card 

Signal-Aligned Loudspeaker 
Community Light & Sound has intro-

duced the RS660 loudspeaker. Each of the 
RS660's drivers is mechanically signal-
aligned with the aid of a fiberglass mold-
ing. At the low end in the three-way sys-

tem, twin 10-inch ferrolluid cooled woofers 
handle signals up to 650 Hz. Midrange fre-

quencies are routed to a two-inch M200 
compression driver. Above 3 kHz signals 

are directed to the high end transducer. 

Circle 17 on Reeder Response Card 

Ferrofluids 
Ferrofluidics Corporation has introduced 

two new ferrofluids. APG 027 for woofers 

is designed to eliminate the splash and 
thermal restrictions in woofer applications. 
APG 017 for full range speakers is de-
signed to provide heat transfer and the 
damping of the resonance peak. 

Circle 18 on Reader Response Card 

Microphone 
Crown has introduced the CM-230 tri-

dundant microphone which is equipped 

with three matched supercardioid micro-
phone. The CM-230's microphone cap-

sules work in conjunction with an inter-
face equipped with three transformer-

isolated outputs. The typical frequency 
response of the CM-230 ranges from 80 
Hz to 15,000 Hz. 

Circle 19 on Reader Response Card 

Distribution Amplifier 
ESE has introduced the ES-237 high 

resolution (120 MHz) distribution 
amplifier. This 1 x 4 amp can be used 
for many video requirements, including 
graphics, medical imaging, HDTV and 
composite video. It provides a loop-thru 
input and four isolated outputs, all of which 

are BNC connectors. 

Circle 20 on Reeder Response Card Circle 253 on Reader Response Card 

Probably not! The new "Stealth" baffle from Fourjay 
is so inconspicuous you may never notice it. The 
11" round, flush mount baffle has 25% less surface 
area than competitive units and the "Stealth's" low 
profile and specially textured, non-glare coating 
blend perfectly with ceiling materials. 

The "Stealth's" design and construction meet U.L. 
1480 ceiling baffle requirements. You can choose 
either phillips head speaker mounting screws or 
pre-set studs with push-on nuts which slash instal-
lation time. Also available with factory assembled 
speakers and transformers, the "Stealth" baffle is 
fully compatible with all Fourjay 8" mounting 
systems including the Plenum Connection. 
So if you would like to see the baffle that escapes 

observation, just give us a call. We'll be glad to shov% 
you what you've been missing. 

Since 1956 customer 
satisfaction has been 
our first priority. All 
Fourjay products are 

in stock for immediate 
shipment. If you're not 

getting price, quality and 
fast service, you're not 

using Fourjay. 

INDUSTRIES, INC. 

3400 STOP EIGHT ROAD • P.O. BOX 14617 
DAYTON, OH 45413-0617 

TELEPHONE (513) 890-6444 • FAX (513) 890-1692 



Security Tags Microphone Preamp 
3M has introduced the Shoplifting Con-

trol Program which is designed to prevent 
theft at record stores. The QuadraTag is 
a combination of a security tag and a price 

tag, which is difficult to remove without 
damaging the packaging. The QuadraTag 

security markers are read by the new 
Model 3300 Detection System. 

Circle 21 on. Reader Response Card 

Ceiling Microphone 
The CM-3 from TSE is a general pur-

pose, boundary-type microphone. Its 
single-gang wallplate mounting is designed 
for installation into a one-gang utility box 
or a switchbox. Its uses include telecon-
ferencing systems, security systems, and 
conference mom monitoring. It has a sen-

sitivity of 5.5 mV 94 spi. 

Circle 22 on Reader Response Card 

Infrared Listening System 
Sennheiser has announced a system of 

infrared listening equipment for use in 

theaters, cinemas, auditoriums, houses of 

worship and other large public facilities. 
The S-7 system consists of a transmit-

ter, model SI 460, and the model SZI 1219 
high power emitter. These components 
send monaural audio signals via infrared 
beam to listeners wearing wireless head-
sets. Also introduced is the AudioLink 
PLS-100, a new headset designed for use 

with the S-7. 

Circle 23 on Reader Response Card 

Australian-based Avalon Design has in-
troduced the M2 microphone preamplffier. 
The M2 uses the Avalon 2022 hybrid-cell. 
This incorporates two fully discrete, high 

voltage, symmetrical pure class A signal 
amplifiers. The twin amplifiers share the 

total gain requirement. 

Circle 24 on Reader Response Card 

Fibeoptic Transmission 
Math Associates has announced two 

new RS-232 related fiberoptic transmis-
sion systems. The first is the XRD-7040, 
a small plug-in link that will transmit full 
duplex RS-232 compatible signals as well 

as two additional full duplex handshake 

signals. 
The second system consists of the 

XRD-7080 and XRD-7082, a family of 
RS-232 Multiplexers. The XRD-7080 will 

transmit eight full duplex data channels 
and eight companion handshake channels 
or 16 full duplex data channels without the 
handshake signals on a pair of optical 

fibers. The XRD-7082 is the same, but 
with a capacity of 16 data channels with 
handshake signals or 32 without them. 

Circle 25 on Reader Response Card 

LITERATURE 

Pearson's Report; Schroff Cases 
Fiberoptic Connectors 
Pearson Technologies has introduced a 

report called "How to Specify and Choose 
Fiber Optic Connectors." The report con-
sists of 12 sections and five appendices. 
The first section is a basic introduction to 
the terminology of connectors. The sec-
ond section describes the three methods 
for determination of optical performance. 
The third through twelfth sections are 
overviews by: application, general type, 
number of fibers, materials of construc-
tion, methods of installation, type of fiber, 
materials of fiber, optical performance, 
mechanical and environmental per-
formance, and manufacturer. 

Circle 26 on Reader Response Card 

Electronic Enclosures 
Schroff Inc. has released a new Cabinet 

and Case Catalog featuring its standard 
electronic enclosures that can be shipped 
assembled from stock. The 44-page bro-
chure contains information regarding con-
struction, physical dimensions, and order-
ing information. 
Circle 27 on Reader Response Card 

Remote Maintenance 
Solution 
An integrated DS1 remote maintenance 

solution is described in a new data sheet 
from Wiltron Company. The High Capacity 
Test Unit, Model 9967 has test capabilities 
that include Ti span fault location and two 

monitoring capabilities, scanning or ad-
vanced full-time performance monitoring. 
Circle 28 on Reader Response Card 

Modular Structures 
A brochure from Bally Engineered 

Structures describes the company's pm-
engineered modular structures. The 
structures protect equipment in varied ap-
plications providing control of the indoor 
environment. 
Circle 29 on Reader Response Card 

Security Systems 

Electronic Test Instruments 
Bel Merit Corp. has released a catalog 

detailing their line of electronic test in-
struments including: digital and analog 
multimeters, function generators, frequen-
cy counters, ac/dc power supplies. 

Circle 30 on Reader Response Card 

Seco-Larm has released their fourth 
quarter '91 catalog which contains in-
formation on their line of commercial, 
residential and vehicle security systems 
and accessories. Entries include product 
descriptions and photographs as well as 
some connection diagrams and com-

parison charts. 

Circle 31 on Reader Response Card 

Data Storage 
A new series of books devoted to the 

data storage industry have been an-
nounced by ASME Press. The inaugural 
volume, Advances In Information Storage, 
Volume I, includes 22 articles from en-

gineers and research scientists. Topics 
covered include: surface finishing, friction, 
lubrication, heat transfer, belt tracking, 
and vibration and wear. 

Circle 32 on Reader Response Card 
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HELP WANTED 

THE SOUND OF OPPORTUNITY 
IS ATLASISOUNDOLIER 

Engineering 

Atlas, Sound()lier is a top U.S. inansjacturer and distributor of commercial loudspeakers 
and specialized sound equipment. We are part of the American Trading and Production Cor-
poration, a family of companies known internationally for successful product innovation. 

Growth in our engineering and design areas has opportunities for detail-oriented self-
starters. Positions for Engineers require knowledge of manufacturing materials and pro-
cesses in product lines related to work area. Minimal travel is required for all openings. 

Design Engineer - We seek a professional with 5+ years experience who 
works well with minimal supervision. A 13SEE/BSME or equivalent experience in cone 
speaker driver design and background in design software are required. System design 
experience is desirable. 

Audio Engineer - The successful applicant will be a project-oriented, dynamu 
individual with 7+ years experience and a strong background in compression driver design 
A BSEE/I3SME or equivalent work experience, knowledge of design software and good com-
munication skills are required. Horn design experience is desirable. 

Atlas/Soundolier offers competitive benefits and compensation commensurate with 
experience. To apply, please send your confidential resume with earnings history and elan, 
requirements to: 

Director, Human Resources 

ATLAS/SOUNDOL1ER 

1859 Intertech Drive 

Fenton, MO 63026 

e ATLAS / SOUNDOLIER 
DIVISION OF AMERICAN TRADING AND PRODUCTION CORPORATION } 

Equal Opportunity Employer M/F/H/V 

Service Manager 

3M, AEI Distributer/Sound Contractor seek-

ing experienced service Dept. Manager. Must 

possess the following skills and abilities: 

• A thorough knowledge of sound systems, 

background music, intercom systems. 

cctv. Knowledge of 3M wireless & elec-

tronic phones helpful. 

• A proven ability to manage service per-

sonnel, provide customer service, and 

interact with a wide variety of customers. 

Please send complete resume, reference, 

salary history to: 

Jon Sommer 

Operations Manager 

T.S.I. Sound & Communications 

1752 Junction Ave. Suite E 

San Jose, CA 95112 

SALES POSITION 
Immediate position available with 

a diversified electronics contrac-

tor. Sound, Nurse Call, Security, 

CCTV system sales. The suc-

cessful candidate will be an 
agressive, self motivated person 

with strong sales skills and con-

tracting experience. Knowledge 

of Dukane products would be a 

plus. 

COMMERCIAL ELECTRONICS 

SYSTEMS INC. 

465 Ruby Street 

Joliet, IL 60435 
(815) 726-3366 

Service Technician 
Thompson Engineering Company is accept-

ing applications for the position of Service 

Technician. Candidates must possess the 

following knowledge, experience, skills and 

abilities: 

• Factory training, extensive experience 

and skills in the installation and service 

of Rauland institutional communications 

products 

• A thorough general knowledge of elec-

tronic key telephone systems, television 

systems, sound systems, security systems 

and fire alarm systems 

• A proven ability to provide exceptional 

customer service and satisfaction to a 

wide variety of customer types and 

personalities 

Please send complete resume, documenta-

tion, references and salary history to: 

Gregor E. Eberhardt, General Manager 

Thompson Engineering Company 

3651 Oakley Ave. 

Riverside, CA 92501 

SALES MANAGEMENT 
OPPORTUNITY 

Established Rauland-Borg 

distributor seeking indivi-

dual experienced in the 

design, layout and bidding 

of school intercom, nurse 

call systems and commer-

cial sound systems. Sales 

management opportunity. 
Salary, commission and 

benefits. Please send 

resume to: 

M.J. Emerson, President 

MTC Systems 

RO. Box 71002 

Des Moines, IA 50325 
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BBE Sound 
beyerdynamic 
Bogen Communications 
Cal Switch 
Cord Lox 

Crown International 
DJ Expo 
DOD Electronics 
Edstan 
Electro-Voice 
Foufjay Industries 
Full Discount Wholesalers 
Gemco Electronics 
I ED — Innovative Electronic 

Design 
JBL Professional 
Karibu Sound 
Kelvin Electronics 
LaBelle Industries 
Lectrosonics 
Mehfich Electronics 
Menlo Scientific 
Modular Audio Products 

Music Supply Company 
OAP Audio 
Opamp Labs 
Peavey-Architectural 
Acoustics 

Phonic Ear 
ProTech Audio 
Quam-Nichols 

QSC Audio 
Ramko Research 
Rane Corporation 
RCI Systems 
Samson Technologies 
Seamtech 
Sencore 
Sennheiser Electronics 
Sharp LCD 
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Sonic Systems/Soundsphere 
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West Penn Wire 
Wheelock 
Yamaha Pro Audio 
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FREE INFORMATION 

Use the Reader Service Card 
opposite page 18. Just circle the RS# 

of products that interest you. 
Detach, and Mail! 

Want more information 
SOUND 

on COMMUNICATIONS 
Advertisers? 

JUST FILL OUT THE 

FAST ACTION CARD 

Circle the reader service number 
you'll find on the ad and 

mail by 1/1/92 

— OR — 

Call the Company today... 
And when you call, say 

you saw it in 

SOUND 
COMMUNICATIONS 

76 Sound & Communications 



MARKETPLACE 
FACILITY 
FOR SALE 

MUSIC STORE 
Family owned music store esta-
blished 1939. Best location for 
music store in progressive 
city of 100,000. Outstanding 
franchises available like 

Peavey, Yamaha, Ibanez, Crate 
and more. School band instru-
ment rental program with 
Selmer and Bundy. Private 
teaching rooms. Assume 3 year 
lease on present building with 
option to buy. Buyer must be 
willing to maintain family tradi-
tion of service and customer 
satisfaction. Contact: 

C.C. Martin at Martin Music 

Pueblo, CO 
(719) 543-0775 

11 
sR 

FREE 56-PC CnTALOC 

Complete line of awl, 
modules and accessores for all engineere 

sound 8, broadcast applicatioi 

MODULAR AUDIO PRODUCTS 
1-800-333-7697•516-345-3100•FA X 516-345-3106 

Circle 231 on Reader Response Card 

AC/DC VOLTAGE 
AC/DC CURRENT 
DIODE TEST LOGIC TEST 
LED TEST GOOD/BAD 
S FREO RANGES 
S CAPACITANCE RANGES 
LOW BATTERY Warning 
CONTINUITY TEST/BUZZER 
TRANSISTOR CHECKER 
20 MHZ FRED COUNTER 
11,90 KELVIN Electronics  
_ • ( 516) 349-7620 1(800) 645-9212 
Dal • FAX 516 349-7830 VISA ANC 

9 

2 YEAR 
WARRANTY 

PARTSLABOR 

Circle 232 on Reader Response Card 

Free Catalog& AudloAildeo Application* 
laic, Ea, Ltne, 

Q Tope, Phone, 
Riding Sedlcherel51.4 V) Oec, Trans.. 
(24,16,17,8.4.7 Mellon.) Video, ACN, 

Pler, SOpp. 

Pr••6 Bonet 
I-In/IA-Our 

Video & Audio Die Ample. Vldeo/Audlo 
RGB•Syne 13141. Ample. 2•In/24-oul Audio 

0 OPANIP LABS INC ( 213) 934-3566 
1033 N Sycamore An LOS ANGELES CA, 90038 

SKB ATA Rack Mounts at 
an Affordable Price 
run Meets ATA class 300, Cat.] Spec. available in 2U - 12U sizes and is sKE1 half the weight of conventional wooden rocks. Coll your local dealer 

MADI IN u.s.A. for a demo or fax for the name of your nearest distTibutor. 

434 West Levers Place, Orange, CA 92667 1817)847-5403 FAX (817) 84J-6319 

Circle 230 on Reader Response Card 

EASY KARY® 
Wire Reel Holders 

• 3 SIZES 
• All Steel ConatructIon Carry like a briefcase 

PUSH-PULL RODS Get cable through Impos-
sible places. Extends 45'. Light weight. Flexible 

SPEAKER & TILE SPEAKER 

SUPPORTS ENCLOSURES 

ALL STEEL LIGHT WEIGHT but STRONG for all 

4" and 8" SPEAKERS in ALL types of CEILINGS 0 

U.L LISTED FREE SAMPLES 

The Audio Serviceman's Right 
Arm. Check the complete sound 
system from MIC to SPEAKER 

... and much, much more. 
TESTS Fr 
TS-IA 

CALL OR WRITE FOR CATALOG 

MUSIC SUPPLY CO., INC. 
809 North Madison • Dallas, TX 75208 
ALL 50 STATES 1-800-527-1522 

FAX 214-946-9155 Local 214-946-8450 

800-527-1522 
Circle 234 on Reader Response Card 

C) 

DOCTORS REGISTER SYSTEMS 

EDSTAN, INC. 

Baldwin Park, CA 91706 

(800) 423-4765 • FAX (818) 337-3796 

More in operation than other brand 

Both Telephone & PC-Based 

Circle 235 on Reader Response Card 

GET RESULTS! 
Put a Market Place ad 

to work for you. 

For rates and information 
Contact Tom Dorsam at: 

(516) 767-2500 

ET RESULTS! 
Put a Market Place ad 

to work for you. 

For rates and information 
Contact Tom Dorsam at: 

(516) 767-2500 

n e)VtddOX 

VELCRO 
I ° 

t 

ee 

CORD 

... 

I 1 

-TIES 

• Over 20 Standard Designs 
• 18 Colors Available 
• Custom Printing 
• Can Build to Your Specs! 

Toleeto Fasteners International 

170 Mace St. E-6 (619) 426-3725 
Chula Vista, CA 92011 FAX (619) 422-2084 

Circle 236 on Reader Response Card 



PRODUCT CHECK: CLUBS AND DISCOS 
Products used most frequently in clubs and disco installations 

oq
oc
wo
mm
o 

• 

... NOW IN PROGRESS 

Speakers 
Subwoofers 
Power Amps 
Audio Tape Players 
Microphones 
Portable Consoles 
Racks 

CD Players 
Video 
Signal Processors 
Mixers 
Lights 
Power Conditioning 

Phonograph Cartridges 

• 

FIRST PLACE 

JBL 
ELECTRO-VOICE 

CROWN 
NAKAMICHI 
SHURE 
YAMAHA 
ATLASISOUNDOLIER 

TECHNICS 
SONY 
RANE 
NUMARK 
AMERICAN D.J. 
FURMAN 
STANTON 

SECOND PLACE 

ELECTRO-VOICE 
JBL 
OSC 
TECHNICS 
ELECTRO-VOICE 
NUMARK 
CALZONE 

NUMARK 
ZENITH 
YAMAFA 
YAMAHA 
ETA 
TRIPP LITE 
SHURE 

* indicates tie 

THIRD PLACE 

EAW 

EAW 
ALTEC LANSING 
SONY 
AUDIO-TECHNICA 
TOA 
PREMIER/STAR CASE* 

YAMAHA 
MITSUBISHI/PANASONIC* 
FURMAN 
UREI 
TRACOMAN 
ONE POWER (JUICE GOOSE) 
TECHNICSIAUDIOTECHNICA* 

v
H
o
c
w
o
m
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... IN LAST SIX MONTHS 

Speakers 
Subwoofers 
Power Amps 
Audio Tape Players 

• Microphones • 
Portable Consoles 
Racks 

CD Players 
Video 
Signal Processors 

Mixers 
Lights 
Power Conditioning 
Phonograph Cartridges 

FIRST PLACE 

ELECTRO-VOICE 
JBL 
CROWN 
NAKANNCHI 

SHURE 
NUMAR< 
ATLAS/SOUNDOLIER 

NUMARK 
SONY/PANASONIC* 
RANE 
NUMARK 
AMERICAN D.J. 
FURMAN/TRIPP LITE* 
STANTON 

SECOND PLACE 

JBL 
ELECTRO-VOICE 
OSC 
TASCAM 
ELECTRO-VOICE 
SOUNDCRAFT 
CALZONE 

TECHNICS 
MITSUBISHI 
YAMAHA 
RANE 
ETA 
ONE POWER (JUICE GOOSE) 
SHURE 

* indicates tie 

THIRD PLACE 

BOSE/SOUNDOLIER* 
EAW/BOSE* 
CREST 
TECHNICS 
AUDIO-TECHNICA 
RANE/YAMAHA" 
H.O.M.E. 

SONY 
SHARP 
DBX/FURMAN* 
BIAMP 
NESS 
LEVITON/B.E.S.T* 
TECHNICSIAUDIO-TECHNICA* 

See page 72 for "Notes on Product Check." 

SURVEY METHODOLOGY 

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

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

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

4. An asterisk (*) denotes a tie for that ranking. 
Copyright 1991 SOUND & COMMUNICATIONS PUBLISHING, INC. Reprint of any part of contents without permission forbidden. Titles Registered in the US. Patent Office Sound & 
Communications ( U.S. RS 943-140) ( ISSN #0038-1845) is published monthly by Sound & Communications Publications, Inc., 25 Willowdale Avenue, Port Washington. N.Y. 11050. 

516-767-2500. President, Vincent P Testa Subscription rates U.S.-1 year $15.00, 3 years $37.50. All other countries-1 year $25.00. 3 years $67.50. Subscriptions outside of U.S. must be 
paid in American currency. Second-class postage paid at Port Washington. NY and at additional mailing office POSTMASTER' Send address changes to Sound & Communications, 25 
Willowdale Avenue, Port Washington, NY 11050. 



.2 mV )05",› 5,000 Watts* 
Only One Instrument Will Take You This Far! 

Sr....ICC:4=111111 

••••••• • IOLA, • ...MN, Ire..., 

TEOSS LETT CHANNEL 

VOLUME 

MOVI 
DUMMY LOADS 

• Test Intermittents To Prevent Amplifier Damage: Built-in DC 
balance test-automatically opens loads 

PANTIE 

Tut,' 

»M° 

'OCRA 
SCOPE MUT 

/U. 

STEREO POWER AMPLIFIER PARI 

ANALYZER 

CHASSIS 
GROUND 

FUNCTMN 

gas 

STEREO 
MEMMONE 

110 

ffr 

MT DUMMY LOADS 

• • 31, 

2, • 

The PA81 Stereo Power 

Amplifier Analyzer! 

A Sencore Exclusive! 

'producing the " Missing Lidk In Audio Servicing" that allows you 
/k measure the level, listen to the audio, and view the audio during 
all amplifier tests. The PA81 provides everything you need for 
analyzing signals from microphones to power amplifier outputs 
fully integrated into one complete package, with: 

• Twin Frequency Compensated Autoranged Wattmeters: 250 
watts per channel (500 watts if paralleled or 5 KW if using PM82) 

• Built-in IHF/EIA Testing Components At Your Fingertips: 2, 4, 
8, 16, 32 ohm-zero reactance loads, and all specified bandpass 
audio filters 

• Monitor Sound Quality At Every Step To Prevent Backtracking 

• Measure RMS Volts And dB As You Trace Through Circuits: 
Plus, programmable dB to measure stage gain 

250W MONT CHANNEL 

• 

VOLUME 

RT CII 
EST ISNIUT 

•••••• 

MOIR EIS 
IMES, LOADS 

unt+: 

10 CTI• 
SCOPEMPUT 

• Test Audio Line Levels To Make Sure The Driver Input Signal Is 
Correct: Check turntables, AM tuners, FM tuners, TV stereo 
demodulator outputs, CD players, etc. for standard line levels 

• Monitor Stereo Separation To 126 dB: Monitor, troubleshoot, or 
align AM-FM or TV Stereo separation circuits 

*PM82 Power Max '' 5 KW 
EIA/IHF Decade Audio 
Power Multiplier — Accessory 
To The PA81 

1111111 
e 

11 1111111111111111 
- * 

For More Details Call 1-800-SENCORE ext. 618 
(736-2673) 

Circle 218 on Reader Response Card 



Engineered For Those With 
A Passion For Performance. 

200 Delta. From the smooth contours of 
its sleekly styled shell to the advanced circuitry 
that delivers unprecedented performance, Delta 
is the compact console of the nineties. Expanding 
on the modular versatility of its 200 Series 
predecessors, Delta incorporates many inno-
vations unique to Soundcraft. Advances in low 
profile console design that go well beyond the 
obvious restyling. 

Delta delivers superb sonic quality, with 
an improved electronic design that incorporates 
a new microphone preamp and active panpot. 
And, because Delta selectively bypasses any 
circuitry not in operation, you can be assured 
of optimum transparency. 

Delta delivers unmatched versatility and 
control. With Standard, Deluxe, Stereo and Dual-
Line Input Modules, Delta can meet a wider 
variety of applications. By adding up to four 
Group Modules, configuring just the right con-
sole for your application couldn't be easier. 

200 Delta. Engineered for those who 
hunger for perfection. 

New Deluxe Input 
Module includes 

expanded 4-band EQ with 
two mid-sweeps, high pass 

.filter and post-fader direct output. The 
rackmount Delta, shown below in a 12 x2 
version using Deluxe Inputs, can be expanded 
to 24 x 2 using Dual Line Inputs. Both the 
streamlined consoles and rackmount models 
are built to withstand the demands of recording 
and sound reinforcement. 

Soundcraft 
203 E 

Circle 222 on Reader Response Card 

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

H A Harman International Company 




